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B    Kidderminster,  —  The  Bill  confirming  tho   Kiddor- 
f     tninster  electric  lighting  haa  been  passed. 

I         Carbon  Trusts. — It  is  stated  that  a  "  trust"  is  being 

r  formed  of  the   principal  American  electric  carbon  munu- 
facturers. 
Dover. — We  may  remind  electrical  engineers  that  the 
tenders  for  Dover  electric  lighting  are  to  be  sent  in  on  the 
10th  iust. 

Whitby. — The  Bill  for  confirming  tho  provi.sional  order 
for  Whitby  has  been  orderod  for  secund  reuxling  in  the 
House  of  Lords. 

Steam  Separators. — Prof.  Carpenter,  of  Sibley 
College,  Cornell  I'niversity,  has  recently  carried  out  a 
series  of  expeiimenta  on  the  efficiency  of  steam  separators. 

Sales. — Our  reotlers  will  notit:o  the  continued  advertise- 
ment of  sales  of  plant  at  the  Albert-embankment  and 
Qiiintin  Matsy's  Forgo,  to  which  we  have  already  called 
attention. 

French  Cables. — The  Times  corre8i)ondent  states  that 
in  the  French  Senate  on  Wednesday  a  grant  of  5i  millions 
for  cables  between  Marseilles  and  Tunis  and  Marseilles  and 
Oran  was  agree<i  to, 

Cardift — Messrs.  Gilbert  and  Co.,  Han  way -street,  W., 

have  secured  the  contract  for  a  complete  installation  at 
Messrs.  Hopkins,  Market,  Cardifi',  with  a  large  number  of 
arc  and  incandescent  lamps. 

EdinboTKh  Exhibition. — A  second  dividend,  making 
16s.  in  the  pound,  ha^  l>een  {;aid  by  the  liquidator  of  the 
Edinburgh  Exhibition.  The  materials  are  being  sold,  and 
a  further  dividend  will  be  dt dared. 

Tele^aph  in  Sootland.~The  Post  Office  extensions 
of  the  telegraph  go  on  from  time  to  time,  reaching  further 
and  further  into  remote  districts.  One  of  the  latest  of 
these  is  to  Pitlochry  and  Loch  Tummel. 

Bridgre  Liirhting  in  London. — The  Bn'dges  Com- 
mittee of  the  London  County  Council  find  there  is  not 
sutticieat  light  on  the  bridges  crossing  the  River  Thames, 
and  extra  burners  are  to  be  added  at  the  costof  XIOO. 

Winslow  (Backs.). — The  electric  light  was  tried  at 
Winslow  on  Friday  evening  last,  when  it  proved  a  great 
success.  Gas  directors  will  have  to  take  less  for  their  gas, 
or,  it  is  thought,  it  will  not  be  required  for  the  coming 
winter. 

Swiss  Electric   Launch.  —  The    Oeriikon    Works, 

together  with  MM.  Escher-Wyss,  have  built  an  electric  boat, 

which   has   recently   been    launched  on   "  Zurich's   bright 

.ters."     Tho  boat  is  capable  of  running  six  hours  con- 

Inuously,  at  eight  miles  an  huur. 

Spanish  Cables. — Submarine  cables  have  been  laid 
successfully    between  Tarifa  and   Tungiers,   and    between 
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Tunara,  a  fishing  village  situated  eastward  of  the  Spanish 
lines,  and  Cueta,  tho  Spanish  settlement  on  the  Moorish 
side  of  the  Striats  of  Gibraltar. 

Selby. — Contracts  are  required  for  the  lighting  of  the 
public  lamps  of  the  town,  by  the  Selby  Local  Board.  The 
prices  are  to  be  per  lamp,  from  Augtist  1,  1891  to  May  31, 
1892.  Tenders  to  be  sent  in  by  July  3  to  Mr.  J.  H. 
Bantoft,  clerk,  F inkle-street,  Selby. 

Street  LiKhtin^  in  France. — In  reference  to  the 
paragraph  under  this  heading  last  week,  we  are  informed 
that  the  installation  carried  out  by  M.  Cloman<,-on,  of  Paris, 
is  on  the  Bernstein  system,  the  Umps  having  been  supplied 
by  the  Bernstein  Electric  Lamp  Company. 

Aocrinerton. — Tho  Markets  Committee  of  the  Accring- 
ton  Cori»oration  have  recommended  the  Town  Council  to 
introduce  the  electric  light  at  the  Town  Hall,  and  also  to 
considor  tho  jiowera  granted  to  the  Cori>oration  for  a 
further  extension  of  electric  lighting  within  the  borough. 

Telephone  Patents, — Our  readers  will  notice  that 
the  National  Teluphune  Com|Kiny  are  calling  attention  to 
the  fact  that  alt  their  patents  do  not  all  ex]nre  this  month, 
and  that  proceedings  will  be  taken  against  persons  making 
transmitters  upon  the  patents  which  do  not  expire  till  IS92 
or  1893. 

Birmingham. — Mr.  Charles  A.  Smith,  of  the 
Athen.eum,  71,  Temple-row,  Birmingham,  haa  l>€en 
appointed  agent  to  Messrs.  Woodhouse  and  Bawson  for 
Birmingham  and  district,  and  has  o[)ened  showrooms  at 
the  address  given,  where  samples  of  goods  may  be  seen,  as 
well  as  local  orders  executed  from  stock. 

Storage  Cars. — A  successful  electric  storage  car  S3'stem 
is  reported  in  operation  in  Dubuque,  Iowa.  After  yeai-s  of 
investigation,  Mr.  Khomberg,  the  president  of  the  line,  has 
instituted  this  system.  The  cars  run  at  10  miles  an  hour, 
and  swifter  cars  are  to  bo  put  into  operation.  The 
Accumulator  Company's  batteries  are  used. 

Cricket. — A  friendly  game  was  played  on  Saturday  at 
Tho  Elms,  Acton,  in  a  field  adjoining  the  works  of  Mr. 
lionald  Scott,  between  an  eleven  got  up  by  Mr.  Scholey,  of 
the  Eledrkal  Reviexi\  and  an  eleven  from  the  works  of  Mr. 
lionald  Scott.  A  very  enjoyable  afternoon  was  s|>ent,  and 
we  are  informed  that  the  return  match  will  be  played  on 
the  25th  inst. 

Dnke  of  Hamilton's  Telephone.— The  telephone 
which  connects  Brodick  Castle  and  the  Duke  of  Hamilton's 
shooting  lodge  ut  Doaghie  with  the  chamberlain's  house 
and  iKJstmaster's  house  at  Brodick  was  satisfactorily 
completed  on  Saturday.  The  work  has  been  execute<l  by 
Messrs.  Cox,  Walker,  and  Co.,  elecuical  engineers,  Edin- 
burgh and  Darlington. 

Queen  Anne's  Mansions. — A  separate  company  has 
been  formed  to  li»^ht  th*i  Clyve^ciw  ^a^^\^-TCk•^cwsvw«,,    Sx.  >i»i^ 
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tniTuter  are  the  onlf  companioi  who  hskve  applied  or  are 
Rppljn'ng  for  parlbtoffntArj  powers  m  tbia  district,  and  tb&t 
opermt)on«  of  the  at>ove  compsmj  will  be  confined  to  the 
Queen  Anne's-nuTisjons. 

West  Cow©*.— The  Local  Board  of  West  Cowes,  Isle 
of  Wight,  require  tenders  for  160  public  lamps  of  20  c.p., 
to  be  fitted  on  the  preseot  g^  ki}ip«.  The  tenders  are 
ulied  for  oil  laoipfl,  but  it  ia  prol;^bl6  information  on 
electric  lighting  wonld  be  received.  The  t^nderi  are 
reqaired  to  be  lent  in  to  Mr  H.  J.  Dament,  clerk,  High- 
street,  Cowea,  by  July  4th. 

XiOadaii  Id^htiiiir  Compjuiy. — ^Tbe  Commissioners 
of  Bewers  bare  withdrawn  their  threatened  oppoeition  to 
the  provisional  order  granted  by  the  Board  of  Trade  to  the 
firusb  Electrfcal  Engineering  Company  for  the  etectric 
lighting  of  a  |>orttQn  of  the  City  of  Lo&dot}.  This  order, 
which  hfts  already  been  confirmed  by  the  House  of 
OommonSj  will  now  pass  without  any  farther  opposition 
through  the  Hotise  of  Lorda,  no  other  petition  having  been 
preeented  against  it. 

Westinerboiuie  Engrlne  Qavemor. — The  Westing- 
boDse  Company,  after  two  years  of  experiment,  are 
annotinced  as  having  brought  out  a  governor  for  high  dnty 
comjjotind  en^nes,  whose  e^ciency  has  never  been 
equalled.  It  is  a  combination  of  cranks,  two  springs,  and 
heavy  unbalanced  eccentrics.  A  severe  tost,  in  which 
250  h.f>,  was  thrown  olT  in  three  eecondsj  showed  the  engine 
to  be  perfectly  stable  on  running  with  this  governor, 

BIAniaffe. — We  have  to  offer  our  sincerest  congratnla* 
tions  to  Mr.  Albion  T,  Snell,  engineer  to  the  General 
ElecUie  Traction  and  Power  Company,  on  the  occasion  of 
his  marriaj^e,  which  took  place  on  Monday.  Tho  employ^ 
and  staflT  of  the  **  Immisch "  Works,  at  Kentish  Town, 
presented  Mr.  Snell  with  a  handsome  timepiece  and  card- 
table  as  a  mark  c^f  their  respect  on  the  occasion.  Mr.  and 
Mrs,  f^nell  leave  for  a  tour  in  Devonshire  and  Scotland. 

Oermaji  Eshlbitlon* — This  exhibition  is  becoming 
more  and  more  successful  as  the  season  processes.  What 
with  German  exhibits,  pictures,  |)aDoramaa,  and  the 
magniScent  dramatic  representation  of  ''  Germania,'^  to  say 
nothinjiC  of  illuminations  and  the  splendid  bands,  the 
gardens  at  Earl's  Court  form  a  centre  of  attraction  always 
thronged  with  visitors.  There  are  some  new  types  of  oil 
engines  and  some  fine  electric  luatres  to  inspect  for  tho«e 
who  require  business  attraction  as  well  as  pleasure. 

Oarihalton, — Tenders  are  invited  by  the  Carshalton 
Local  Board  for  the  lighting  of  their  district  (consisting  of 
the  entire  area  of  the  parish  of  Carshalton)  with  gas,  oil,  or 
other  illuminant  at  per  lamp,  exclusive  of  the  costs  of 
columns,  frames,  and  lanterne,  for  12  months  from  Slst 
July.  Tenders,  marked  *^  Public  Lighting,"  and  addressed 
to  the  chairman  of  the  Board,  must  be  deposited  at  the 
Board  offices  at  or  befrrre  12  noon  on  8th  July.  Particulars 
from  Mr*  Jame^  W.  Manley,  clerk,  High  street,  Carshalton, 

Proteotion  affalnBt  Hall. — It  app^rs  that  the 
country  round  Tar  bos  in  France  is  subject  to  frequent  and 
often  very  severe  hailstOTms,  and,  being  a  seat  of  the  petiU 
Cfulture^  many  valuable  crops  and  glaashouses  are  destroyed. 
Tho  director  of  the  observatory  of  the  Pic  du  Midi,  M, 
Yausaenat,  has  arranged  a  series  of  poles  furnished  with 
metallic  tips,  and  connected  by  wires  on  the  crests  of  the 
bills  around,  with  the  view  of  reducing  the  electrical 
tension  of  the  clouds,  and  thus  obviating  the  destructive 
hailstorms. 

H«Uton  (CkirawAll). — A  meeting  of  the  Helston 
^  nnoil  was  called  last  week  to  consider  the  lighting 
Mr.  Cade  moved  that  A{r. "  Austt 


asked  to  give  an  estimate  for  lighting  the  town  with  chi 
tricity.  He  thought  they  should  try  some  other  i 
rather  than  cramp  themBelves  with  che  HeUton  Gi 
Company.  Mr,  I^Ie  seconded  this,  for,  althoagb  k 
could  not  hold  out  mnch  hope  that  they  would  be  illii^ 
nat^  with  the  electric  %ht,  it  would  be  well  to  know  Ik 
cost.    The  resolution  was  carried. 

Storage  Traction. — ^An  article  in  the  Street  Jii^\ 
GaulU  on  storage  battery  traction  ends  with  the  followinil 
sentence ;  "  One  reason  for  the  apparent  failure  of  tk 
storage  battery  to  come  up  to  the  exacting  requirementi  d| 
street  railway  service  has  been  the  attempt  to  do  too  muii 
with  too  few  cells,  exactly  as  if  the  attempt  were  made  to  nn 
a  road  with  too  few  horses.  Say,  for  instance,  if  five  asb 
of  cells  were  provided  for  two  cars  instead  of  four  sets,  h 
at  present,  ample  time  would  be  given  to  fuUy  charge  the 
celts,  the  wear  and  tear  greatly  reduced,  and  the  service 
greatly  improved.'' 

Tramway»  Instltate.— The  annual  meeting  of  the 
TramwAya  InstitutCt  which  was  held  yesterday  under  Uie 
presidency  of  Mr,  Carmthers  Wain,  was  well  attended. 
Considerable  discussion  occurred  on  Mr.  Kapp'a  paper 
describing  the  LineflT  system,  which  is  now  arranged  so  that 
the  insulation  resistance  of  line  is  greatly  increased.  Meesrs. 
Reckenzaun,  Sturgeon,  Dickenson,  and  others  participated 
in  a  lively  discussion.  Mr.  Jarman  read  a  paper  describing 
his  system,  and  eichibited  a  model  of  bin  car.  The  general 
tone  of  the  meeting  was  favourable  to  electrical  traction, 
the  main  question  being,  will  it  pay  ? 

Telephone  Facilities  In  Scotland. — The  Telephone 

Company  are  errdeavouring  to  remedy  the  defective  tele* 
phone  service  which  has  arisen  between  the  Border  towns 
and  Edinburgh  since  the  interposition  of  an  exchange  at 
Penicuik,  by  laying  a  new  line  between  Penicuik  and  Edin- 
burgh for  local  service  only.  The  existing  line  between 
Edinburgh  and  the  Border  districts  is  to  be  reserved  for  the 
exclusive  use  of  the  southern  towns.  Anew  line  is  also  to  be 
laid  via  Peebles  to  connect  Galashiels  and  the  other  Border 
centres  directly  with  Glasgow  and  the  West  of  Scotland 
The  Kelso  and  Jedburgh  lines  will  shortly  be  ready  for  use* 

Zinc  Elements.— Messrs.  Moseley  and  Sons,  of  Man- 
cheater,  are  introducing  a  form  of  £inc  elements  for  batteries, 
says  the  Manclu&ter  Examiner^  built  up  by  sliding  tubes  of 
thin,  almost  pure,  zinc  into  one  another.  Each  tube  is 
amalgamated  before  the  element  is  put  together,  and  the 
mercury  permeates  the  whole  wall  of  the  tube,  as  the  latter 
is  only  ^'^in.  thick.  The  amalgamation  is  accordingly  very 
perfect,  and  local  action  is  entirely  got  rid  of.  The  manu- 
facturers state  that  when  these  elements  are  uced,  no  time 
has  to  be  spent  in  cleaning  and  ficrapiug  the  Eincs,  which 
remain  free  from  chloride  of  dnc  and  crystals  tlU  com- 
pletely expended. 

Telephones  in  Stockholm,— The  Telephone  Com|>any 
of  Stockholm  have  considerably  reduced  their  charges  and 
introduced  a  novel  feature  into  their  service.  The  charges 
bavo  hitherto  been  X5  to  £^7  a  year.  This  is  now  reduced 
to  an  all-round  charge  of  12s,  only,  for  which  instruments 
and  wires  are  installed.  Needless  to  say,  for  thta  sum 
everybody  who  has  the  slightest  use  for  the  telephone  can 
have  It.  Besides  this  charge  the  subscribers  pay  l^,  per 
conversation,  the  apparatus  being  supplied  with  a  counter. 
Only  those  who  use  the  telephone  very  often  would  have 
to  pay  rates  at  all  high,  and  for  these,  special  inclusive  feea 
can  be  arranged. 

The  Xlootrie  U^ht  on  Saowdon. — ^'Sir  Edward 

in,"  says  a  Welsh  correspondent  of  a  Manchester 

''sgoip"*^  ^o  great  things  on  Snowdon.     He  is 

^Tod  at  the   summit   of   the 
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lUntain.  The  light  is  to  bo  so  i>»:iwcrful  as  to  light  u[) 
ry  cra^  and  precipice  of  the  j^rcat  mountain  even  in 
misty  weather.  Moonlight  ascents  of  Snowclon  in  summer 
arc  very  popular,  but  one  would  expect  that  they  would  be 
as  nothing  compared  to  what  ascents  by  electric  light  will 
be  if  Sir  Edward  is  able  to  work  out  his  scheme.  The 
ex{jeriment  will  bo  so  novel  that  as  soon  as  the  news  ^oes 
out  that  the  light  is  on,  Llanboris  may  count  on  a  large 
intiux  of  curious  tourists.** 

Cleotrio  Railways, — *'  The  longest  electric  railway 
in  the  world,"  says  the  Fiiian/ntd  News^  "  is  to  be  built 
between  Asheville  and  Rutherfordton,  in  North  Carolina. 
It  will  be  41  miles  in  length,  and  both  passengers  and 
goods  will  be  carried.  The  necessary  power  will  be  obtained 
from  a  fall  of  water,  and,  when  completed,  the  line  will  be 
the  only  electric  railway  constructed  to  dwil  with  both 
freight  and  passenger  cars."  The  line  may  be  the  longest 
electric  i-ailway  yet  built,  but  it  is  certainly  an  error  to 
imagine  that  it  will  bo  the  only  electric  line  to  deal  with 
hy|Oods  as  well  as  passengers.  The  Bessbrook  line,  among 
rethors,  constantly  takes  large  quantities  of  goods  traffic. 
It  is,  however,  a  good  sign  that  lines  of  this  length  are 
being  built  as  really  electric  "  niilways." 

Baboook  and  Wilcox.— Wo  notice  that  the  pros- 
pectus is  issued  of  Babcock  and  Wilcox.  Limited.  The  share 
capiUl  is  stated  at  £240,000,  of  which  £100.000  is  to  bo  in 
XIO  six  per  cent,  cumulative  preference  shares,  and  the 
balance  in  £10  ordinary  shares.  The  vendor  is  to  take 
one-third  of  each  class  of  share  in  part  payment  of  the 
purchase-money  of  the  European  patents  and  businesses  of 
Babcock  and  Wilcox,  water  tube  steam  boiler  makers.  All 
the  balance  of  the  shares  is  offered  to  the  public.  It  is  not 
to  bo  denied  that  the  Babcock  and  Wilcox  boilers  have 
hitherto  achieved  considerable  success  in  Europe,  but 
£240,000  is  an  immense  sum  for  the  public  to  pay  for 
practically  "patent  rights  '*  in  the  boiler  business,  and  the 
point  is,  when  these  patent  rights  run  out  the  boiler 
will  be  open  to  everyone  to  make.  We  are  not  altogether 
inclined  to  the  opinion  that  these  boilers  are  the  best  suited 
to  electric  light  purposes. 

Weymoraoh  Battery. — We  have  received  a  pro- 
spectus from  the  Weymersch  Battery  Syndicate,  of  Victoria- 
mansions,  who  announce  that  they  have  taken  works  at 
Colwell-road,  Dulwich,  for  manufacture.  Although  the 
battery  has  been  before  the  public  some  time,  the  directors 
have  refrained  from  bringing  it  forward  until  it  had 
repeatedly  stood  the  test  of  practical  work.  They  now 
announce  themselves  justified  in  recommending  the  battery 
for  producing  electric  energy  for  light  and  motors  on  some 
scale.  A  battery  is  shown  at  the  officen  driving  a  Blackman  s 
ventilating  fan,  and  it  is  stated  that  a  similar  one  is  being 
used  for  an  electric  launch.  A  complete  installation  is  also 
shown  fitted  up  for  electric  light.  The  syndicate  do  not 
claim  that  the  battery  can  com[>cte  with  a  hxrge  electric 
central  station,  but  that  it  can  be  successfully  and  economi 
cally  used  in  private  houses  for  light  and  power.  The 
mode  of  charging  the  solution  is  easily  managed  by  means 
of  simple  taps. 

Eleotrio  Lishtlng  of  Paris. — The  DaUy  Ncic.% 
always  the  most  open  of  our  great  dailies  to  affairs  elec- 
trical, has  the  following  note  in  its  editorial  news  column  : 
'*  Paris,  according  to  Mr.  Albert  Shaw,  is  now  the  best 
lighted  city  in  the  world,  and  a  model  for  all  cities  that  are 
bent  on  introducing  electric  lighting  on  a  grand  scale.  It 
is  the  great  installation  under  the  vast  central  markets  of 
Paris  that  has  enabled  the  municipality  to  command  the 
situation  and  to  carry  out  a  scheme  which  has  been  settled, 
not  hastily,  but  after  a  patient,  scientific,  and  systematic 


for  tbe  general  work  of  lighting  ;  it  is  for  experimental 
purposes,  and  also  for  acting  as  a  regulator  of  charges,  each 
division  of  the  city  radiating  from  this  centre  being  leased] 
for  a  limited  term  to  a  responsible  electric  company.  The 
old  troublesome  question  of  how  to  dispose  of  wires  never 
arises  in  Paris,  where,  thanks  mainly  to  tbe  subways, 
there  are  absolutely  no  obstructive  wires." 

Visit    to    the     Frankfort     Exhibition. — At    the 

recent  meetiug  of  the  Electrical  Section  of  the  London 
Chamber  of  Commerce,  one  of  the  subjects  discussed  was 
the  formation  of  a  party  to  visit  the  Frankfort  Exhibition. 
Il  was  generally  felt  that  there  were  greater  privileges  and 
facilities  alTorded  in  the  way  of  guides,  etc.,  when  the  visit 
took  the  form  of  a  representative  party  than  there  would 
be  in  the  case  of  a  visit  as  private  individuals.  The 
authorities  of  the  exhibition  have  been  communicated  with, 
and  have  expressed  themselvoa  favourably  towaixls  the 
proposed  visit,  which  would  probably  extend  from  the  r)th 
to  the  15th  September.  With  the  view  of  determining 
whether  the  visit  can  be  made  in  the  form  of  a  imrty,  tbe 
secretary  would  be  pleased  to  hear  from  eloctriciil  engineers  i 
as  to  whether  they  propose  to  visit  thi.s  exhibition  or  not,! 
and  if  so,  whether  they  would  wish  to  become  one  of  the 
party,  and  if  the  date  named  (September  5  to  15)  would  be 
suitable. 

Tramcar  Tickets. — The  New  York  EUdiical  Engimer  ' 
records  an  admirable  departure  in  the  way  of  bus  and 
tram  tickets.  It  says  the  Belt  Electric  Line  Company  has 
abandoned  the  Uf^e  of  bell  punches  on  its  cars.  Receipts 
are  given  by  the  conductors  for  cash  fares.  These  receipts 
are  put  up  in  pads,  100  to  the  pad.  Each  pad  has  its 
distinctive  number,  and  each  receipt  its  serial  number.  The 
conductors  are  charged  with  their  money  receipts  every 
night,  and  when  they  settle  the  next  night  must  return 
the  receipts  in  the  pad,  or  must  retuni  cash  to  correspond 
with  the  missing  receipts.  In  order  that  the  public  may  be 
interested  in  receiving  and  taking  care  of  these  receipts 
they  are  given  a  money  value — that  is,  upon  the  return  of 
100  receipts  at  the  office  of  the  company  the  bearer  will 
be  entitled  to  six  street  car  tickets.  In  other  words,  the 
receipts  are  worth  Is.  a  hundred.  This  is  certainly  enough 
to  justify  people  in  saving  them,  and  many  small  boys  and 
girls  will  doubtless  take  an  interest  from  this  time  on  in 
collecting  the  receipts. 

Simple  Ammeter. — A  really  good,  entirely  satisfac- 
tory, and  simple  direct-reading  ammeter  seems  yet  to  be 
invented.  We  have  seen  a  simple  enough  one  at  the  Acme 
Electric  Works,  the  invention  of  Mr.  Adrian  D.  Jones,  of 
their  testing  department,  late  student  of  the  City  Guilds 
College.  The  '*  Acme "  ammeter,  as  it  is  to  bo  called, 
depends  upon  the  uncoiling  of  a  spring  to  compensate  the 
varied  motion  of  an  armature  in  a  coil.  The  long  pointer 
Is  attached  to  a  pivot,  which  is  actuated  by  the  moving 
armature  through  a  long  spring  coiled  once  round  the 
pivot  before  being  attached.  The  consequence  is  that  at 
the  point  where  the  greatest  movement  of  the  armature  is 
met  with,  most  of  its  motion  is  taken  up  by  the  spring,  . 
and  comparatively  little  movement  is  given  to  the  needle. 
On  the  other  hand,  in  the  position  when  little  movement  is 
given  to  the  armature  by  a  certain  strength  of  current, 
the  spring  being  uncoiled,  the  movement  acts  to  the  full 
extent.  The  scale  is  a  long  and  open  one,  Sin.  or  lOin. 
diameter  for  50  amperes,  giving  great  s{Kico  for  leadings. 
Each  spring  is  fully  tested  before  making  up,  and  the 
instruments  are  carefully  calibrated  direct  in  amperes. 

Testimony    flrom    Bath.— T\«i   B<>iV\.  RwoXiV  ■»j^^. 
"  Wo  \iave  uo-w  \vwV  \\isX  onw  ^  v-<K^^Nwaxi\C!i^i3t  ^-v^^-nsBSNR^* 


study.    This  installation,  however,  has  never  been  intended  \  ol  e\ectr\c  \\^\i\A\\^  vvv o\x\  \X^oT<a\\s^\ax^ii^-->2«^^ '^^^  '^^'^'^ 
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been  lighted  for  the  first  time  on  Midsummer  night  last 
year — and  though  there  are  still  a  few  croakers,  who 
endeavour  to  pick  holes  and  find  fault  with  it,  I  question 
whether  there  are  many,  if  any,  who  would  like  to  go  back 
to  the  system  of  lighting  by  gas — save  and  except,  of 
course,  those  who  from  interested  motives  refuse  to  break 
their  allegiance  to  the  old  system.  Difficulties  which  were 
at  first  met  with  now  appear  to  have  been  entirely 
overcome,  aud  the  light  burns  as  steadily  and  evenly 
as  any  installation  I  have  seen.  It  has  already  been  the 
means  of  bringing  the  city  into  considerable  notoriety,  as 
evidenced  by  the  number  of  deputations  which  have  from 
time  to  time  visited  us  from  other  places  where  the  adoption 
of  the  light  is  under  considerutton,  and  during  the  electrical 
exhibition  which  is  to  be  held  at  Taunton  shortly,  I  have 
no  doubt  a  stoppage  at  Bath  will  be  included  in  the  visit 
of  all  interested  in  the  advancement  of  electricity  as  an 
illuminant.  In  course  of  time  the  Council  will  undoubtedly 
have  to  consider  the  advisability  of  increasing  the  number 
of  lamps,  by  placing  them  closer  together  in  certain 
thoroughfares  which  at  present  are  insufficiently  lighted." 

The  Speed  of  Eleotricity, — The  experiments  now 
in  progress  at  M*Gill  College,  Montreal,  under  the  auspices 
of  the  British  and  Canadian  Governments,  to  ascertain  the 
longitude  of  Montreal  by  direct  observations  from  Green- 
wich, have  led  to  the  accomplishment  of  a  remarkable 
telegraphic  feat.  The  Canadian  papers  report  it  thus  : 
"  The  first  thing  to  determine  was  the  length  of  time  it 
took  a  telegraphic  signal  to  cross  the  Atlantic.  An  auto- 
matic contrivance,  whereby  the  land  line  could  work  into 
the  cable,  was  provided,  and  a  duplex  circuit  was  arranged, 
so  that  the  signal  sent  from  Montreal  would  go  over  the  land 
lines  to  Canso  (Nova  Scotia),  thence  over  the  cable  to  Water- 
ville,  Ireland,  and  return  to  Montreal  again.  AtUiched  to  the 
sending  and  receiving  apparatus  was  a  chronograph,  which 
measured  the  time.  Out  of  a  couple  of  hundred  signals 
sent,  it  was  found  that  the  average  time  taken  to  cross  the 
Atlantic  and  back  again — a  distance  of  8,000  miles — occu- 
pied a  trifle  over  one  second  ;  the  exact  time  being  one 
second  and  five-huudredths.  Prof.  M*Leod,  who  is  carrying 
on  the  experiments  with  Mr.  Hosmer,  the  manat^er  of  the 
Canadian  Pacific  telegraphs,  has  left  for  Canso,  where 
further  experiments  will  be  made.  As  soon  as  this  work 
is  completed,  the  Canadian  Pacific  Railway  have  ofl*ered 
their  wires  for  determining  the  longitude  and  latitude  of 
Vancouver,  B.C." 

SoQthampton  Electric  Cranes. — The  Southampton 
Harbour  IVjard  lafit,  week  bad  before  them  tho  draft  agree 
ment  with  the  Southampton  Electric  Light  and  Power 
Company.  It  is  proposed  that  the  arrangement  should 
continue  for  seven  years,  the  Ik)ard  guaranteeing  a  mini- 
mum payment  of  £200  a  year.  It  was  moved  that  this  be 
adopted,  but  the  period  of  seven  years  was  objected,  four 
being  considered  sufficient.  Mr.  Emanuel  said  that  the 
com|)any  had  stated  the  cost  of  plant  would  bo  £3,500, 
which  at  20  per  cent,  would  cost  £700  a  year,  so  that 
£200  was  a  small  sum  to  ask.  But  the  company  were 
only  entitled  to  charge  20  per  cent,  on  the  actual  cost  of 
conduit  (£625),  which  would  come  to  £125.  He  moved 
that  four  years  be  substituU^d.  Tho  chairman  said  there 
would  be  a  central  chamber  at  tho  bottom  of  the  High- 
street,  and  the  Board  would  have  to  take  their  motive 
power  from  thence  to  their  own  property.  They  were 
going  to  pay  by  meter  for  the  motive  power  »b'  ~"""ired, 
but  if  the  electricity  used  did  uot  cost  £20tl  v 

would   still   pay   that   sum   for  the  term  e| 
Emanuel    was    satisfied  n*eomo) 

difference  between  seven  '^h 

vay  csnied,  as  was  also 


the  agreement  was  signed  they  should  have  a  con 
estimate  of  the  whole  cost. 

Feeder  Tramways. — An  interesting  venture  in 
feeder  tramways  was  opened  this  month  in  India, 
inspected  by  Major  Pulford,  R.E.,  for  the  Governmeml, 
who  expressed  his  satisfaction  with  the  arrangementi 
The  line,  which  is  a  steam  tramway  of  2ft  Gin.  gauge,  ir 
laid  along  the  public  road,  and  the  engines  are  capable  i 
ti-a veiling  at  10  miles  an  hour.  The  line  extends  from 
Shahjehanpore  (where  it  connects  at  a  joint  transshipmes 
platform  with  the  Oudh  and  Rohilkhund  Railway) 
Khotar,  a  town  six  miles  from  Milani  on 
L.  S.  and  S.  Railway,  the  total  length  being  31  milei 
The  line  was  carried  out  by  Messrs.  John  Fowltf 
and  Co.,  of  Leeds,  through  their  branch  at  31, 
Dalhousie-square,  Calcutta.  These  small  feeder  linea  bars 
attracted  a  considerable  degree  of  attention,  as  being  rcrj 
important  additions  to  the  large  trunk  railways.  Wi 
mention  the  matter  to  show  that  the  question  of  liglit 
railways  is  ripe  for  business  in  India,  and  although  thi 
line  is  worked  by  steam,  there  is  every  indication  that,' 
properly  pushed,  there  might  bo  also  a  considerable  field 
for  overhead  conductor  electric  feeder  lines  for  passengi 
aud  goods.  Wheti  it  is  reflected  that  in  America  elccti'iciiy 
has  proved  itself  cheaper  than  horses,  and  actually  in  some 
cases  bag  ousted  steam,  it  is  evident  that  a  very  large  field 
may  naturally  he  expected  in  our  colonies  and  India. 

Sad  Death, — We  very  much  regret  this  week  to  havs 
to  record  the  death  by  drowning  at  Hampton  on  Saturday 
of  Mr.  W.   G.    M.    Mackenzie,   secretary   of  tho    Gonerk 

Electric  Traction  Comiiany.  Mr.  Mackenzie,  who  had  chargt 
of  the  electric  boat  department  of  the  comjMiny,  waa  living 
at  Hampton  during  the  summer  months.  On  Saturday 
morning  he  went  for  a  bathe  in  the  backwater  at  Hampton 
before  breakfast,  as  was  often  his  habit,  this  time  with  a 
friend,  Mr.  Clarke,  who  was  staying  on  a  visit  with  him. 
Mr.  Mackenzie  was  seized  with  cramp  soon  after  plunging 
into  the  river  and  struggled  violently.  Mr.  Clarke  swam  to 
his  assistance,  but  was  unable  to  rescue  him,  and  was  almost 
drownoil  himself,  being  ordy  just  saved  by  a  boatman  in  a 
light  skiff.  The  body  was  uot  recovered  till  two  hours  after- 
wards. Mr.  Macphersonj  managing  director,  waa  teld-  . 
giaphed  for,  and  attended  the  inquest  on  Tuesday.  Md 
Mackenzie  was  unmarried,  and  only  37  years  of  age.  Bf 
was  ap|)ointed  secretary  of  the  company  at  the  time  of  its 
conversion  from  the  Electric  Traction  Company  and 
Immiech  and  Co.  He  was  universally  respected  by  tbaj 
comi)any,  and  by  everyone  who  had  the  pleasure 
knowing  him,  as  a  straightEorward  English  gentleman 
During  his  previous  life  ho  had  passed  through  many  and 
varied  adventures  in  the  South  Seas  and  other  parts,  often 
with  hairbreadth  escapes.  His  sudden  death  amongst  the 
present  pojicoful  surroundings  has  caused  a  groat  shock  to 
all  his  many  friends. 

University  Colleere   Engineeriner  Society. — At  a 

Cimim'$>CLzioiu:    hold    in    University    Collogo,    London,     on 

Tuesday,  Juno  30th,  the  above  society  gave  an  exhibition 

of  machinery,  instruments,  models,  and  drawings  in    the 

engineering  laboratory.     Tho    temporary  electric  lighting 

wae  undertaken  by  tho  Keys'  Electric  Company  of  Loudon. 

The  light  was  given  by  four  arc  lamps,  and  an  electrolier 

with  six  incandescent  lamp,  the  necessary  current  being 

supplied  by  one  of  the  firm's  10  h.p.  dynamos  working  at 

1 10  volts,  and  running  from  a  Crossley  gas  engine  indicating 

8   h.p.  at  "250  rovolutiona.     The   installation   gave   every; 

r^ti      i'tloM.     The  Hrm  also  lent  a  very  complete  exhibitio 

••tipliancos.     Messre.  Siemens  Bros,  and  C 

•-anti    also    gave     a     very     interesting 

tiumontfi,  as  well  aa  their  el 
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Mas,  There  were  several  steam  engines,  a  Wortbingtoii 
imp,  a  small  alternate-current  lijnanao,  ami  a  mmlel  of 

JrotherhocKl's  threo^jylintlor  engine  and  pum|>  in  motion  ; 

rhilst  numerous  modolft  and   |)hotographs  of  Joy's  valvo 

|;ear,  Giffanl  injectors,  Kennedy's  water-meter,  brickmaking 
Ifiiachine,  tori>e(lo,  Holden'n  liquid  fuel  injector,  Donkin's 
iBprung  piston  rods,  gas  exhauster,  fuurway  valve,  and 
l6ulzer  valve  gear,  Hero,  Nowcomen,  and  Savory  engines, 
[a  cylinder  of  Robey  engine,  with  automatic  vjilvc  ge:ir, 
jrepresentcd  various  branches  of  mechanical  engineering. 
[The  laboratory  testing  machine,  capable  of  exerting  a  jiuU 
jof  100,0001b.,  was  described,  and  the  method  of  testing 
Idemonstratfid  ;  numerotis  tests  in  tension,  compression, 
[shear,  and  bending  being  displayed.  The  method  of 
[testing  cement  was  fully  illustrated.  The  engineering 
[laboratory  formed  a  centre  of  attraction  throughout  the 
I  evening. 

Teagne's  Meter. — We  drew  attention  at  the  time  of 
the  St.  Pancras  Tlxhibition  to  a  new  electric  meter  invented 
by  Mr.  Francis  Teague,  of  Acme  Electric  Works.  This 
meter  promises  extremely  well,  and  has  great  |>oints  o£ 
advantage.  Several  improvements  have  been  made  in 
details,  and  it  is  expected,  we  believe,  that  it  will  be  ready 
for  the  market  in  a  few  weeks.  Tbe  meter  is  a  simple 
flmbodiraent  of  Faraday's  experiment.  A  magnet  has  a 
largo  hole  pierced  in  one  of  its  poles,  and  in  this  tbe 
other  polo  projects,  leaving  a  thin  space  between  the  solid 
and  hollow  poles,  having  a  most  intense  magtiet  field.  In 
this  a  thin  metal  cylinder,  which  carries  the  current^ 
rotates  by  reaction  of  current  and  magnetism.  The 
cylinder  is  mounted  on  jewelled  points,  and  gears  into  a 
worm  with  dials  reading  direct  in  B.  T.  unitfi.  The  meter 
has  received  improvemeriLs  ia  a  ffetal  frame  to  prevent 
all  warping ;  also  the  rotation  of  the  cylinder  has 
been  damped  by  suitable  aiTangements,  so  that  its  greatest 
speed  now  is  about  etpial  to  100  revolutions  only  in  the 
minute  for  50  amperes.  The  meter,  one  of  which  we  saw 
tested,  starts  very  slowly,  but  regularly,  at  a  current  of  '2 
ampere,  less  than  that  required  for  an  8-e.p.  lamp.  The 
motion  is  very  sensitive,  starting  immediately  and  stopjjin*^ 
absolutely  dead  when  the  current  is  turned  on  or  oil'.  It  has 
only  one  moving  part — the  cylinder — besides  the  train  of 
wheels,  and  these  move  so  slowly  that  there  is  not  much 
danger  of  wear  and  tear.  Both  wheels  and  pinions  are 
made  of  brass  to  prevent  uny  inconvenience  from  rust  in 
damp  places.  The  only  possible  objection  is  the  mercury 
contact,  and  the  hole  through  which  the  spindle  rests  is 
90  small,  and  is,  again,  closed  in  by  the  cover,  that  no  dust 
could  get  in.  It  has  been  carefully  tested,  and  is  correct 
to  within  2  per  cent,  the  whole  way  up  from  1  to  100 
lamps.  Teague  meters  are  being  tested  at  the  PaJl  Mall, 
AVestminster,  Kensington  Court,  and  Chelscii  stations.  We 
expect  to  hear  more  of  this  meter,  which  is  simple  and 
should  be  cheap. 

City  Kleotrio  Lighting  Bill. — The  Parliamentary 
Committee  of  the  London  County  Council  report  with 
reference  to  the  Bill  granting  a  j)rovisional  order  for  the 
City  of  London.  The  Bill  contains  a  clause  authorising 
the  ti*anBfer  to  a  single  company  of  the  undertaking  of  the 
two  companies  (Brush  and  Laing-Whai*ton)  authorised  to 
supply  in  the  City  of  London,  and  also  the  undertaking 
proiw>8ed  to  bo  authorised  in  the  district  of  St.  Saviour, 
Southwark,  in  which  the  station  for  generating  electricity 
to  be  supplied  to  the  City  of  London  will  bo  situate.  It  is 
obvious,  says  the  Parliamentary  Committee,  that  on  any 
BUch  transfer  some  complication  may  arise  by  reason  of  the 
fact  that  the  County  Council  have  tbe  appointmotiL  of 
iu6i>ectors  generally  in  the  county  of  London,  and  the 
^■Corporation  have  the  appointment  within  the  City.     More- 


I 


i 


over,  the  enactments  in  the  orders  within  the  City  do  not 
in  some  respects  correspond  with  those  in  force  outside.  A 
ditficulty  also  would  arise  in  connection  with  the  question  of 
purchase.  As  the  time  for  lodging  the  petition  expired  on  the 
day  of  our  meeting,  the  committee  sanctioned  the  presenta- 
tion of  a  petition,  which  has  accordingly  been  [)resented. 
Tbe  attention  of  the  Board  of  Trade  has  already  been 
directed  to  this  clause  in  their  orders,  but  think  the  clause 
hhould  be  retained,  and  have  retained  it,  so  that  if  the 
petition  i.s  procee<led  with  it  becomes  rather  a  question  of 
opposition  to  the  Board  of  Trade  by  the  London  County 
Council.  The  clause  in  question  provides  that  any  transfer 
under  the  terms  of  it  shall  be  on  such  terms  and  conditions 
as  the  Board  of  Trade  im|K)so,  :i\n\  the  committee  under- 
stand that  the  Board  of  Trade  think  that  this  would  be 
sutllcient  to  enable  them  to  deal  with  any  question  which 
might,  arise.  The  deputy  chairman  and  the  chairman  of 
the  Highways  Committoo  have  been  requested  to  seek  an 
interview  on  the  subject  with  the  projier  official  of  the 
Board  of  Trade,  and  if  satisfactory  arrangements  can  be 
made,  the  petition  may  1>e  withdrawn.  In  the  meantime  it 
was  recommended  that  the  course  taken  in  presenting  a 
petition  against  the  Bill  bo  approved. 

City  Lighting, — The  Streets  Committee  of  the  Com- 
missioners of  Sowers  at  last  week's  meeting  brought  up  a 
report  recommending  the  Commission  to  consent  to  the 
proposed  transfer  of  the  undertakings  in  regard  to  the 
electric  lighting  of  the  City  to  a  new  company  to  be 
formed  under  the  title  of  "The  City  of  London  Electric 
Lightini;  Company."  Mr.  J.  L.  Sayer,  chairman  of  the 
comniiitee,  said  that  at  the  time  the  contracts  were  entered 
into  it  was  known  that  they  would  involve  an  outlay  of  at 
least  a  million,  and  that  the  contracting  companies  would 
either  have  to  borrow  the  money  or  form  a  syndicate. 
Mr.  Morton,  M.P.,  asked  what  promotion  money  was  to  bo 
{>aid.  They  had  had  the  experience  of  the  Hansard  Union, 
which  was  floated  entirely  upon  the  House  of  Commons 
contracts,  and  his  opinion  was  that  the  name  of  the  Com- 
mission had  been  sufficiently  used  already  by  the  companies 
without  it  l)eing  further  u^^ed  for  Stock  Exchange  purposes. 
Mr.  C.  T.  Harris  said  ho  had  ascertained  that  the  Brush 
ComjKiny  would  receive  £310,700,  and  theLaing,  Wharton, 
and  Down  syndicate  £237,000,  from  the  proiM^seil  new 
company.  He  moved  an  amendment  to  delay  the  assent 
to  the  transfer  of  the  contracts  until  more  detailed  informa- 
tion was  forthcoming,  urging  that  the  provision  for  a 
reduction  of  the  charges  to  private  consumers  when  a  10 
|>er  cent,  dividend  was  earned  would  be  sacrificod  if  tbe 
capital  was  increased.  Mr.  Stapley  seconded.  Mr.  Deputy 
Edmcston  was  stn'[>rised  that  such  information  should  be 
needed  when  the  committee  were  told  by  the  managing 
director  of  the  Brush  Company  that  no  money  wouVl  be 
paid  other  than  for  materials  and  for  work  thai  had  Iteen 
done.  Mr.  A.  A.  Wood  hoped  that  the  consumers  would  be 
properly  [>rotected.  Tbe  chairman  said  he  could  give  the 
Court  tbe  assurance  of  the  re[>rcsentative  of  the  Brush 
Com]>any  that  not  a  shilling  was  to  be  paid  for  goodwill 
flxcept  for  works,  etc.,  which  were  to  be  executed.  Mr. 
Cloudesloy  thought  that  further  information  should  be 
given.  Mr.  Morton  asked  whether  anyone  connected  with 
the  Commission  was  connected  with  any  company  ;  ho  saw 
the  name  of  the  Lord  Mayor  and  Messrs.  Pannell  and  Co. 
on  a  document.  He  was  glad  to  see  that  the  Lord  Mayor 
hiid  withdrawn  his  name.  Mr.  Pannell  said  his  name  only 
appeared  as  an  auditor.  In  reply  to  Mr.  Shaw,  the  solicitor 
stated  that  the  position  of  the  Commixsionors  wouhl  be  in 
no  way  picjudicod  by  the  proposed  transfer.  The  amend- 
ment was  put  and  lost  by  IS  votos  to  24^  uLud  thi^  vc.'^^^vcS* 
was  a^Q^vi  \a. 
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ARC  LAMP  STANDARDS. 


as  to  the  suitability  of  the  standards  for  such    ligh 
Many  people  are  of  the  opinion  that  the  present  o{ 
tunity  is  unique  in  character,  and  the  time  will  not  r 
again,  in  our  day  at  any  rate,  when  the  design  and 
struction  of  standards  can  be  made  worthy  the  ligb 


Fio,  I, 

It  is  known  to  our  readers  that  a  number  of  arc  lamps 
have  been  installed  in  the  City  in  order  to  obtain  opinions 


la.  4 


of  the  greatest  city  the  world  has  ever  seen.    A  mist 
too  frequently  made  is  to  think  that  beauty  of  form 
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Fio.  5. 


ftnco  of  design  are  incompatible  with  the  bustling 
rity  and  the  narrow  streeta  of  City  work.  The  idea 
t  **  anything'*  will  do  must  be  negatived,  and  a  good 


example  roust  be  set  to  those  towns  that  follow  the  lead  of 
modem  Babylon.  We  are  amongst  those  who  believe  the 
engineers  have  not  quite  realist  the  possibilities  of  the 
case,  and  the  temporary  standards,  as  erected,  seem  a  little 
deficient  in  artistic  merit.  An  illustration  of  the  standards 
erected  in  Queen  Victoria-street  hardly  meets  tho  case. 
They  ought  to  be  seen  in  situ  to  1>e  able  to  decide  as  to 
their  design.  However,  so  far  as  illustrations  will  assist, 
we  herewith  give  various  designs  of  arc  lamp  standards. 
Fig.  1  shows  tho  standard  as  erected  in  Queen  Victoria- 
street  by  the  Brush  Company.  To  us  the  knobby  ex- 
crescences are  an  eyesore,  and  rather  put  us  in  mind  of  an 


Fiu.  2, 


Fia.  6. 


antediluvian  ladder ;  the  ornamentation  and  proportions 
of  the  base  are  also  crude  and  inartistic.  With 
the  head  of  the  standard  we  have  not  much  fault 
to  find,  either  as  in  Fig.  I  or  as  in  Fig.  2,  the 
latter  of  which  shows  the  head  of  the  standard  as  pro- 
posed for  the  portion  of  the  City  to  be  lighted  under  the 
Laing,  Wharton,  and  Down  Syndicate.  The  base  and 
centre-piece  of  both  standards  are  the  same.  Figs.  3  and  4 
show  the  standards  as  used  in  Berlin  ;  Fig.  5  is  a  design 
for  a  standard  for  the  City,  by  Mr.  W.  Doubleday,  of 
Birmingham,  as  is  also  Fig.  6. 


Alhambra. — At  the  performance  of  *'  Oriella  "  at  the 
Alhambra,  :i11  the  ballet  electric  etfects  have  l>een  carried 
out  by  Mr.  Chaa.'^S.   ^wVAvoqXj^  ^vi^\v%fc\  \ft  "\Kv«ks^,  "^ 
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THE  ROYAL  AGRICULTURAL  SOCIETY  S  SHOW  AT 
DONCASTER. 


We  have  already  directed  attention  to  the  prominence  of 
oil  engines  at  this  show.  In  other  directions  the  visitor 
could  inspect  motors  of  the  most  approved  typo,  and 
possoaaing  all  the  improvements  known  to  the  manufac- 
turers up  to  date.  Of  purely  olcctriciil  apparatus  thoro 
was  little  to  ho  seen.  The  engineers  of  the  society,  Messrs. 
Easton  and  Anderson,  used  a  Prentice  dynamo  and  motoi-, 
constructed  by  the  firm,  to  carry  on  the  trials  in  the  dairy. 
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3o  far  aa  wo  were  able  to  jin^ge,  the  apparatus  was  well 
iilapted  to  the  purpose,  caused  no  trouble,  and  got  rid  of 
auch  objectionable  shafting,  enabling  the    trials  to    be 


amon^  crushed  boneSp  ore,  etc.  The  separator  was,  we 
believe,  constructed  by  Messrs.  Goolden,  and  was  under  the 
charge  of  Mr.  Atkinson.    The  separator  is  conlcally  shaped, 


Fid.  3. 


Fi<i.  4. 


carried  on  at  any  desirable  iK>int  with  greater  facility  than 
has  usually  been  the  case. 

The  Hardy  Patent  Pick  Company  exhibited  a  nia^'netic 
-Bepamtor,   used  for  the  purpose  of  extracting  iron  irom 


with  soft  iron  bars  running  lengthwise  down  the  interior. 
These  bars  are  wound  with  wire,  the  ends  of  which  ar^ 
carried  to  a  con\x\\vAAiX>a\\    '\V^m-\\fcvv!\VA\Tfc>^^5s&*^\fcN»^ 


] 
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four  friction  wheels,  and  gradually  [)ass63  down  and  out  at 
the  larger  end.  During  the  passage  the  material  comes  again 
and  again  into  contact  with  the  magnets,  and  any  iron 
becomes  attached  to  them.  The  iron  is  carried  round  by 
the  magnets,  and  as  the  action  of  the  commutator  breaks 
contact  just  as  the  mugncts  rise  over  a  shelf,  the  iron  drops 
oft"  upon  the  shelf.  The  material  traversing  the  cnne  comes 
about  a  hundred  times  into  contact  with  the  magnets,  so 
that  there  is  little  probability  of  a  piece  of  iron  getting 
away. 

Messrs.  Christy  and  Carter's  separator  was  also  shown, 
but  this  appnratua  needs  some  improvement  before  it  can 
be  said  to  be  perfect. 

Of  engines  portable,  semi-portable,  and  horizontal, 
there  was  a  fine  display.  Most  of  these  engines  are  of  the 
well-known  types  of  the  manufacturers,  and  call  for  little 
comment.  Fig,  1  illustrates  a  semi-portable  engine  of 
Messrs.  John  Fowler  and  Co.,  of  Leeds.  Like  most,  if  not 
all,  of  these  makers'  engines,  Hartnell's  gear  is  used,  and  the 
governing  is  such  that  the  variation  of  speed  is  not  more 
than  1  or  2  per  cent,  between  full  and  no  load.  Fig.  2 
shows  a  fixed  engine  b}'  Messrs.  Ruston  and  Proctor,  and 
Fig.  3  a  porlable  engine  by  the  same  firm.  Since  last  year's 
show  Messrs.  Euston  and  Proctor  seem  to  have  incorporated 
several  improvements,  the  princijial  of  which  are  the  en- 
largement of  the  cylinder  and  of  the  firebox,  so  that  a  recent 
8  h.p.  is  about  ef|uivalent  to  an  old  10  h.p,,  with  the  advan- 
tage of  a  reduction  in  cost.  Fig.  4  shows  a  portable  engine 
by  Messrs.  Clayton  and  Shuttleworth.  The  workmanship 
01  all  these  engines  is  the  best  possible. 

(To  heconiinued.) 


THE  NAVAL  EXHIBITION. 


The  exhibit  of  the  T.  G.  Electric  Power  and  Traction 
Company,  Limited,  Maldon  Works,  Kentish  Town,  London, 

N.  W.,  at  the  Naval  Exhibition  represents  admirably  the 


lamps  are  run  off  a  combined  engine  and  dynamo,  which 
320  revolutions  per  minute  gives  an  output  of  150  Ampeni 
and  80  volts.  The  plant  is  a|>ecially  designed  for  use  aboard 
ship,  and  conforms  to  the  Admiralty  requirements  u 
regards  heating,  duration  of  runs,  etc.  On  the  same  circoil 
are  run  the  motors  for  driving  pump,  fan,  tramcar  gev, 
and  machine  tools.  A  motor  and  gearing  similar  to  thit 
used  at  the  North  Metropolitan  Tramway  Depot  at  Canning 
Town  and  the  Liverpool  Tramway  Com[tany  is  also  fibovt 
runnuig.  The  motor  baa  a  cylinder  armature  and  giw 
10  brake  horsepower  at  about  900  revolutions  per  minnti 
when  fiupph'ed  with  current  at  190  volts.  The  armature  ii 
cased  in  at  either  end  ;  the  brushes  are  of  carbon,  in  holden 
of  a  specially  arranged  type,  patented  by  the  company, 
and  used  most  successfully  by  them  for  motors  of  all 
descriptions.  The  gearing  consists  of  two  transmissioQB, 
and  the  high-speed  pinion  is  built  up  of  fibre.  In 
practice  it  is  found  that  tramcars  with  this  gear  make  lest 
noise  than  ordinary  horse  cars.  The  same  form  of  motor 
truck,  slightly  modified,  is  used  by  the  company  for  light 
railways. 

A  machine  worthy  of  special  note  is  a  portable  drill,  with 
radial  arms,  capable  of  drilling  holes  up  to  l^in.  in  iron 
and  steel.  This  machine  is  driven  by  an  ImmiBch  1  Lp. 
motor,  and  is  an  admirable  illustration  of  the  portability  of 
electric  tools.  It  is  as  convenient  in  every  respect  as  an 
ordinary  power  drill,  and  combines  the  further  advantage 
of  portability. 

A  set  of  three-throw  pumps  illustrates  the  company'i 
method  of  applying  electricity  to  high-lift  pumps  in  minei^ 
Some  dozens  of  these  plants  are  now  at  work  in  different 
parts  of  Great  Britain,  the  Continent,  and  the  colonies,  and 
in  all  cases  they  have  given  the  highest  satisfaction, 
realising  a  high  efficiency  with  a  minimum  attention,  cost, 
and  wear.  The  parts  are  so  simple,  and  the  general 
details  so  well  throughout,  that  breakdowns  are  of  rare 
occurrence,  and  owing  to  the  interchangeability  of  parts 
8uch  accidents  are  easily  guarded  against. 

On  the  stand  is  also  an  Immisch  launch  motor  with 
patent  ball-bearing  thrust  block,  such  as  is  used  by  the 


Combined  Engine  and  Dynamo, 


varied  classes  of  work  carried  out  by  this  enterprising 
company.  It  comprises  both  ship  plant  and  general 
installation  work,  and  shows  some  interesting  examples  of 
the  application  of  electric  power  to  machine  tools  and  other 
purposes  ;  whilst  by  no  meatis  the  least  useful  part  of  the 
exhibit  is  a  set  of  three-throw  high  lift  ram  pumps  run  by 
one  of  the  company's  mining  motors,  and  a  small  fan  coupled 
direct  to  the  shaft  of  a  motor  shows  a  cheap,  eflicieiit,  and 
noiseless  means  of  ventilating  crowded  halls  and  theatres. 
The  stall  is  brilliantly  and  tastefully  lighted  by  a  number  of 
frosted  16-c.p.  incandescent  lamps  in  artistic  fittings,  many 
o!  which  are  especMy  suited  for  use  on  board  ship.     These 


company  for  general  boating  work.  The  machine  is  light 
compact,  and  efficient,  weighs  about  3501b.,  and  develops 
3  h  brake  horse-pow^^r  at  800  to  900  revolutions  per 
minute.  Some  intorosting  examples  of  high-speed  pro- 
pellers are  also  shown,  which  serve  to  mark  the  advances 
the  com|)any  have  made  in  this  branch  of  their  work. 

The  boat  switches  fitted  with  three  levers — one  for 
starting  and  stopping  through  a  resistance,  one  for  full 
speed  and  half  speed,  and  the  third  for  running  ahead  or 
astern — are  compact  and  workmanlike,  and  have  now  stood 
the  test  of  two  seasons'  experience. 

In  the  grounds  just  outside  the  Camperdown  Gallery  thQ 
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ampany  has  an  electric  pannaco  designed  on  the  lines  of 
_  ic  Admiralty  steam  pinnaces.  It  is  3Gft.  lonp,  7ft.  beam, 
irith  a  maximum  draught  of  about  2ft.  lb  is  built  in  pine 
with  oak  stem,  stem  and  stern  posts,  and  is  bright  all  over. 
The  accumulators,  50  in  number,  are  arningod  in  teak 
boxes  under  the  seats,  and  are  so  placed  as  to  be  easily 
removable  when  necessary.  The  whole  is  so  strongly  built 
that  by  suitable  arrangements  the  pinnace  can  be  slung  on 
davits  with  all  electrical  equipment  ready  for  use.  The 
cells  can  be  charged  either  with  the  pinnace  slung  in  the 
davits  or  moored  alongside  the  ship.  The  motor  is  much 
more  j>owei'ful  than  those  Uisually  supplied  by  the  company 
for  use  in  the  latinches  on  the  Thames  and  at  Windermere, 
and  a  speed  of  1 1  miles  per  hour  can  be  obtained  for  some 
three  to  four  hours.  Since  these  boats  are  priiicii>ally  used 
for  shore  purposes,  speed  and  power  have  beenjconsitlered 


high-speed  engine — this  advantage  will  be  8[)ecially  felt 
when  there  is  a  tendency  to  racing  of  the  propeller  ;  and 
the  whole  of  the  electric  details  have  been  so  well  thought 
out  and  proved  by  actual  experience,  that  there  is  no  fear 
of  a  hitch.  Since  the  motor  and  accumulator  are  all 
arranged  beneath  the  floor  and  seats  there  is  more  room 
and  greater  comfort  for  passengers,  and  the  currying 
capacity  of  a  given  size  boat  is  increased  by  about  50  per  cent 
The  small  torpedo  boat  running  on  the  lake  at  the  Naval 
Exhibition  has  been  equipped  by  one  of  the  company's 
launch  motors,  and  the  company  have  just  received  an 
order  to  build  and  equip  a  second  boat  of  similar  dimon- 
sion.<3.  The  headquarters  of  the  company's  boat  department 
are  at  Piatt's  Eyot,  Hampton,  where  different-size  launches 
can  be  seen  and  inspected  by  those  interested. 

There  are  many  other  interesting  things  to  be  seen  at 


Motor  and  Fan. 


Electric  Launch  Svitcb. 


Eleotrio  Drill 


Electric  Launch  Switch. 


Switch  iind  Fupe. 


tof  more  importance  than  duration  of  run.  For  shore  and 
'harbour  pinnaces  electricity  possesses  many  advantages 
over  steam,  aad  they  no  doubt  will  be  largely  in 
demand  before  long.  These  launches  are  ready  for  use 
at  a  moment's  notice,  and  possessing  none  of  the  disad- 
vantages of  steam  as  regards  dirt,  smell,  and  heat,  com- 
mend thomselve.?  to  the  consideration  of  all.  One  of  these 
pinnaces,  40ft.  long,  7ft.  9in.  beam,  and  2ft.  draught, 
with  a  handsome  toak  cabin,  is  now  being  built  by  the 
T.  G,  Electric  Power  and  Traction  Company  to  the  order 
of  the  Naval  Department  of  the  Russian  Government  j  it  is 
ex[>ected  thiit  this  launch  will  give  fully  II  miles  per  hour. 
The  company  have  demonstrated  the  sea  going  properties 
of  those  pinnaces  ;  they  find  them  to  have  a  very  steady 
motion  even  io  a  fairly  high  soi,  and  the  centre  of  gravity 
is  so  well  placed  that  the  rolling  is  little.  The  motor 
having  no  reciprocating  parts,  runs  more  smoothly  than  a 


this  stand,  but  we  cannot  enumerate  them  here;  a  visit 
should  be  made. 


The  Telantograph  Again.— Prof.  Elisha  Gray,  the 
noted  electrician  of  Chicago,  will  give  a  public  exhibition 
in  July  of  the  latest  invention,  the  telautograph,  which 
(says  a  New  York  telegram)  is  destined  to  revolutionise 
telegraphy.  Prof.  Gray  perfected  the  invention  in  1889, 
after  working  on  it  for  seven  years,  but  kept  the  secret 
until  the  patents  wore  secured.  The  instrument  not  only 
transmits  the  meesago  a  long  distance  by  wire,  but 
reproduces  at  the  receiving  point  a  perfect  facsimile  of  the 
message  as  written.  Pictures  and  diagrams  may  also  bo 
transmitted.  The  instruments  will  be  manufactured  at 
Highland  Park,  a  aubuth  <al  <slV!L\^v^^^';w\A\s»xv<s^i.N^^^ 
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any  account  of  their  inventions  submitted  to  u^  xdtl 
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MUNICIPAL  ENGINEERS. 

One  of  the  most  importaiit  duties  of  municipal 
engineers  in  the  immediate  future  will  be  to  watck 
for  and  advise  their  respective  authorities  upon  the 
introduction  of  electric  light  and  power.     A  good 
deal  of  friction  has  in  the  past  arisen  between  supply 
companies  and  local  authorities.     Each  party  w« 
fighting  for   its   own  hand,  and   neither    saw   any 
common  ground  of  action.     It  has  been  well  said 
that  as  men  grow  older  they  grow  wiser.     The  same 
holds  true  of   those  who  promote  new  industrie*. 
Filled  with  enthusiasm  at  first,  they  imagine  that 
everyone  to  whom  they  go  should  rush  with  alacrity 
to  embrace   the  chance  of  displacing  the   old  by 
the  new.     David's  decision  about  the  sword    is  too 
often  forgotten.     He  would  not  use  it  because  he 
had  not  tried  it.     The  promoters  of  a  new  industry 
have  the  same  feeling  to  contend  against.     Proof, 
in   some  way   or   other,  must   be  given  as  to  the 
advantages   said    to    be   obtained.      The  technical 
advisers  of  local   authorities — that  is,   their   engi 
neers — knew   little  of  electrical  matters,    and    the 
exponents  of  the  new  departure  knew  little  more. 
The   latter   had    something  which  they  swore    by, 
but  of    its    capabilities   knew   nothing.      All    were 
learners.     For  a  time  their  progress  was  naturally 
slow.      Satisfactory  proofs   gradually   accumulated, 
and  now  greater  activity  prevails,  while  the  outlook 
points  to  still  greater  development.     The  municipal 
and  comity  engineers  are  therefore  buckling  down 
to  the  task  of  learning  all  they  can  about  electrical 
progress.     At  their  meeting  last  week  several  papers 
were  read  dealing  with  electric  lighting  from    the 
municipal  point  of  view.     The  most  important  of 
these  is  the  address  of  Mr.  W.  H.  Preece,  F.R.S., 
which  goes  straight  at  the  crucial  point  of  the  whole 
matter— its  cost.    Mr.  Preece's  conclusions  are  that 
the    electric    light    has    been    vilely    calumniated, 
and    that  instead    of   being  the  rich  man's   light, 
it    is    really    the   poor    man's  light.     Once    con- 
vince  municipal  authorities   that  the  cost   of  this 
artificial  light  is  not  that  of  a  luxury  all  will  be 
plain  sailing,  for  it  is  evident  to  the  most  sceptical 
mind  that  its  other  advantages  are  overwhelmingly 
in  its  favour  against  any  other  artificial  illuminant. 
From  many  points   of  view  gas  might  have  been 
termed   a  diabolical   invention.     It  is  always  dan- 
gerous— not    openly,   but   insidiously   so — although 
interested  parties   are   ever  commenting  upon  the 
smell  preventing  accidents ;  whilst  with  electricity 
there   is  no  such  danger  signal.     We  have  always 
held  that  the  danger  from  explosion  is  the  least  of 
the  dangers  from  gas.     Its  leakage  propensities  in 
minute  quantities  probably  cause  more  headaches, 
more  depression  of  spirits,  conduce  more  to  the  lower- 
ing of  tone  of  the  system,  and  putting  it  in  a  condition 
to  contract  any  prevailing  epidemic,  than  all  other 
causes  combined.     Putting,  however,  these  questions 
aside,  the  municipai;engineers|have  a  sohd  substratum 
of  data  as  regards  cost  to  consider.     Their  visit  to 
Ferranti's  central   station,  to   the  City  and  South 
London    Railway,   would  initiate    them    into   the 
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practical  part  of  the  work.      In  this  direction  the 

diiliculties  encouutered  have  been  neither  few  nor 

iple,  but  for  the  most  part  have  been  successfully 

percoTue,  so  that  half  a  dozen  or  half  a  score  of 

igiueers  would  readily  provide  plans  for  the  lighting 

'  any  town  in  the  kingdom — plans  which  if  carefully 

irried  out  would  lead  to  perfectly  trustworthy  and 

[satisfactory  lighting. 


VESTED  INTERESTS. 


The  decision  with  reference  to  the  Birmiug- 
bam  electric  tramways  and  the  telephones  shows 
conclusively  that  the  telephone  companies  will 
fight  under  the  oagis  of  "  vested  interests "  to 
obtain  the  monopoly  of "  earth  return."  The  man 
in  possession  is  a  most  dif^cult  individual  to  deal 
with.  Morally,  his  right  may  be  objectionable,  but 
practically  he  laughs  at  all  opponents.  The  '*  earth  ** 
SB  a  return  seems  naturally  to  come  under  the  head 
of  common  property,  just  as  the  air  we  breathe  ;  but 
currents  do  interfere  with  each  other,  and  no  doubt 
leavy  currents,  such  as  are  used  in  tramway 
ivork,  or  in  lighting,  cannot  use  the  same 
earth  as  telephone  or  telegraph  currents.  The 
case  stands  thus :  In  many  places  telephones 
have  been  installed,  and  in  the  majority  of  instances, 
■when  installed,  the  earth  is  used  as  the  return  part 
of  the  circuit.  The  telephone  companies  are  private 
adventure  concerns,  and  whatever  profits  arise  go 
into  the  hands  of  shareholders  and  are  not  common 
property  to  the  whole  comunuiity  like  telegraphic 
profits.  A  part  of  the  profits  is  paid  in  the  shape  of 
royalty  to  the  Telegraph  Department,  and  so  may 
be  looked  upon  as  a  benefit  to  the  community,  but 
otherwise,  as  we  say,  the  adventure  is  one  of  a 
purely  private  character.  Tramway  work,  electric 
lighting,  electric  transmission  of  power,  are  also 
private  adventures,  and  from  the  moral  point  of  view 
these  adventures  have  just  as  much  right  to  use  an 
•*  earth  return  "  as  the  telephone. 

In  no  case,  however,  is  an  earth  return  better 
than  a  metallic  return,  and  it  is  only  used  to  save 
money ;  and  this,  so  far  as  telephony  is  concerned, 
is  usually  saved  at  the  expense  of  time  and  temper. 
The  best  telephone  circuits  are  those  wholly  metallic. 
It  is  argued,  however,  that  initial  saving  is  of  the 
utmost  importance  in  the  early  stafjes  of  an  industry, 
and  that  the  development  of  telephony  would  be 
greatly  retarded  by  insisting  on  the  use  of  metallic 
circuits  Some  eminent  telephone  engineers  dispute 
this,  and  contend  that  in  all  instances  the  complete 
metallic  circuit  is  the  best. 

At  Birmingham  the  tramway  company  desired  to 
use  the  earth  as  a  return,  but  the  telephone  com- 
pany objected,  and  has  won  the  day,  iu  that  the 
tramway  company  will  have  to  incorporate  in  its 
Bill  a  clause  to  use  a  return  wire.  The  shareholders 
of  the  tramway  company,  being  mostly  local  people, 
are  rather  nettled  at  this  decision,  and  a  good  deal 
of  correspondence  has  taken  place  on  the  subject  in 
the  local  Press.    It  will  be  seen,  however,  that  the 


question  is  wider  than  Birmingham,  and  must  be 
decided  upon  the  wider  basis.  Are  we  to  recognise 
the  principle  of  "  vested  interests  "  wherever  a  tele- 
phone wire  is  installed,  or  is  earth  to  be  *'  common 
property,"  or  is  it  to  be  reserved  solely  for  the 
nation — i.e.,  for  the  Post  Office? 


UNDERGROUND  ELECTRIC  RAILWAYS  IN  NEW 
YORK. 

The  question  of  rapid  transit  has  been  one  that  has 
been  agitating  the  minds  of  engineers  and  municipal 
authorities  in  New  York  not  less  than  in  London 
itself.  The  overhead  railways  above  the  streets  have 
made  their  unpleasantness  abundantly  felt  in  spite 
of  their  convenience,  and  further  rapid  transit  was 
hardly  to  be  looked  for  in  this  direction.  Street 
railways  with  overhead  conductors  are  equally 
objectionable  in  a  large  and  crowded  city,  conduit 
systems  have  not  yet  shown  their  practic- 
ability on  any  scale  (though  they  seem  to  promise 
well  in  this  country),  neither  have  storage  cars 
demonstrated  their  absolute  efficiency  and  economy 
on  the  scale  desired.  There  remained  the  under- 
ground tube  electric  railway,  which,  without  dis- 
turbing the  street,  has  been  shown  by  the  City  and 
South  London  line  to  give  a  desirable  solution  of  the 
problem  in  point  of  rapidity  and  safety,  as  well  as 
facility  of  obtaining  the  necessary  space  for  new 
railway  hnes  without  encroaching  on  the  streets. 
We  learn  that  after  considerable  discussion,  wbioh 
has  been  going  on  for  some  months,  it  has  just  been 
decided  to  put  down  20  miles  of  this  underground 
tube  electric  railway  to  serve  from  the  business  part 
of  New  York  to  the  west  end  suburbs.  We  believe 
it  is  not  at  all  improbable,  also,  that  a  similar 
railway  will  be  undertaken  to  give  communication 
for  the  east  end  district. 


CORRESPONDENCE. 

"  Due  man  I  Moril  La  do  mnu'i  vord, 


.riutlc«  need*  that  both  be  hemrd. 


BATH. 


Sm, — On  January  30  you  published  among  your  notes 
the  following  : 

"  Bath. — We  are  glad  to  learn  that  considerablo  and 
gratifying  improvemout^  have  taken  place  at  the  Bath 
central  station.  The  festoons  of  wire  and  other  temporary 
arrangements  that  made  tbia  station  somewhat  like  a 
Yatikoe  station  have  given  place  to  the  neatness  and 
solidity  that  should  distinguish  English  engineering  work. 
The  high-potential  terminals  also — preriously  a  source  of 
our  complaints — are  now  corered  in  with  glass  and  out  of 
harm's  way,  and  matters  have  smoothed  over  considerably 
since  the  now  chief  engineer  took  up  his  work  there " — 
implying  that  I  had  left  the  station  in  these  particulars 
in  a  *'  tempomry  "  and  **  Yankee  "-like  condition,  which  I 
deny. 

By  a  remarkable  coincidence  thit  number  of  your  paper 
never  reached  me,  and  the  above  was  only  brought  to  mj 
notice  a  day  or  two  ago. 

At  the  date  of  your  note,  and  for  some  time  afterwards, 
the  wires  wore  in  exactly  the  same  condition  aa  I  left  them 
a  month  before,  as  were  also  the  switchboards,  with  their 
high-tension  terminals.  Therefore  "  the  considerablo  and 
gratifying  improveraonte ''  nioiitioucjA  >M^x«i.  ^arcvWS^  ia»\»V^ 
me,  &ud  uot  \k^  V\i«  \iQy<  ^w^w^^k^v^  ^^^  ^^A^«^ 
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I  much  regret  joar  inability  to  give  the  source  from 
whence  you  obtained  the  above  information,  but  trust  you 
will  recall  iheee  imputations  against  me  by  publishing  this 
letter.— Yours,  etc. 

Georgk  S.  Hookkr, 
late  Chief  Engineer  of  the  Bath  Central  Station. 
184,  Evering-road,  Clapton,  N.E.,  July  1,  1891. 


COST    OF    LIGHTING    BY   GAS   AND    BY 
ELECTRICITY.* 

BY   W.    H.    PKKKCE,   F.R,8, 

I  have  the  pleasure  this  morning  of  bnnging  before  you 
the  subject  of  the  relative  merit  and  cost  of  gas  and  elec- 
tricity  for   lighting   purposes,   and    as    a   practical    man, 
speaking  to  practical  men,  I  propose  to  consider  the  subject 
solely  from  a  practical  point  of  view,  and  to  deal  rather 
with  the  financial  aspects  of  the  question  than  the  mere 
technics.     Of  course  I  shall  have  to  deal  a  good  deal  with 
figure*,  and  figures  are  proverbially  dry.     It  has  been  said 
that  you  cannot  exti'act  a  joke  out  of  figures,  and  that  you 
can  always  manipulate  figures  to  suit  your  own  particular 
view.    Neither  statement  is  quite  true,  because  we  have 
all  of  us  heard  the  old  story  about  the  two  men  contesting 
with  each  other,  and  one  roan  saying :  *'  Why,  sir,  it  is  as 
plain  as  twn  and  two  make  four,'  and  the  other  man  saying, 
"  liwi  two  and  two  don't  make  foiu* ;  two  and  two  make  22." 
And,  again,  as  to  manipulating  figures  to  suit  one's  own 
purposOi  I  dare  say  it  will  be  said  I  am  going  to  do  very 
much  that  kind  of   thing  myself.     I  am  addressing  you, 
if    I    have    any    prejudice    at    all,    as     a    gas    share- 
holder, and   not    as    an   onthusiastic    electrician.      Com- 
parisons of  cost  are  generally  fallacious,  because  the  com- 
parison depends   so  very  much  upon   the  ix>int   of  view 
taken.     The  questions  wo   have  to  decide  are  principally 
such  as  these  :  what  U  the  capital  involved  in  any  particular 
industry ;  what  is  the  profit  derived,  and  what  has  the  con- 
Aumer  to  [»ay  ?     I  am  not  going  to  bring  before  you  any 
fanciful  figures.     They  are  published  figureu,  and  they  are 
figures  you  can  all  get  for  yourselves,  and  you  will  be  able 
to  check   the  deductions  I  am  going   to  make.     I  have 
taken  the  case  of  Manchester  for  the  simple  reason  that  I 
have  more  authentic  records  of  what  is  done  in  Manchester 
than  I   have  of  what  is  done  in  any  other  town.     And, 
from   the  records  of  the  gas  department  in   Manchester, 
it  seems   that  one  ton  of   coal   in    Manchester  producea 
9,6 11    cubic  feet  of  20c.p.  gas.     I  take  Manchester  also 
bocaUMC   it  is   above    the    average — 20c.p.  gas    is    rather 
in     uxcesa     of      the     average     ni      the     country ;    the 
uvoragc  of  the  country  is  not  more  than   15  c. p.     Since 
this  is  the  quantity  of  i(as  produood   by  a  ton  of  coal  it 
follows  that  111),  of  coal  will  produce  4*29  cubic  feet  of  gas, 
and  if  4  29  cubic  ftiot  of  gas  is  burnt  per  hour,  we  get  in 
Manchester   an    illumination   of    17'2   candles.      .Now,  in 
drawing  a  comparison   between  gas  and  electricity,  I  must 
use  one  technical  term — and  I  thitik  it  probably  will  be  the 
only   technical    term   I   shall  use— and    it    is  a   technical 
term    which     is     now    coming    into    very    general    use, 
and  will   have   to    \>o    understood     by    every    engineer, 
whether  electrical   or   municipal — that   is,  the  term  wdtt. 
A  watt  is  the  mechanical   unit  of  power.     The  common 
unit  of  work  with   which  we  are  most  acquainted  is  the 
foot-pound,  and   the  unit  of  power  wo  know  host  is  the 
horsepower — that   is,  the  power    exerted   that   will   raise 
33,000lb.  one  foot  i>or  minute.     In  other  words,  you  may 
say    a    horsepower    is    the     power    which     will     raiio 
f>rj01b.  one  foot  per  second.     The  watt  ia  that  power  which 
in  the  metrical  Hystem  will  raise — I  forget  the  exact   value 
in  grammes  i>er  centimetre,  but  it  is  that  |)owor  which  is 
exerted   by  a  current  of  one  ampere  (lowing  through  one 
ohm  for  one  second.     It  enables  us  exactly  to  toll  you  how 
many   lamps  will  bo  lighted  and  what  light  they  will  give. 
So  in  the  use  of  electrical  energy,  if  we  burn  in  a  steam  boiler 
7!b.  of  coal  i>er  hour,  we  shall  produce  1 -3 J^^olectncal 
energy,  or  represented   in   watts  we  shjU^wbco    1,000 
watts,  and  1,000  watts  is  called  a  kilowatt.  ^  -^Ijvill 

•  Addroas  UeliveKHi  bofor*  tiie  London  laeoU  '^' 
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give  us  a  kilowatt^hour  of  electrical  energy,  and  I  willghn 
you  what  light  it  will  give.  In  the  same  way  that  I  have  shot 
that  lib.  of  coal  distilled  into  gas  will  produce   i'29  culi 
feet,  or  17  2  candles  of  light,  so  lib.  of  coal  burnt  in  abmlat 
produce  steam  will  give  us  electrical  energy  that  will  ^ 
the  following — I  will  show  it  in  two  forms  :  one  UiS  i 
lamp,  which  we  use  in  our  streets,  and  the  other  tt*  $ii 
lampf  which  we  use  in  our  houses — UK  of  coal   burnt  pi 
hour,  and  used  as  electrical  energy,  if  burnt  in  the  formtii 
glow  lamp  will  give  48  candlet,  and  if  burnt  in  the  fonal 
an  arc  will  give  288  candles.     So  here  we  start  with  4 
first  theoretical  fact  that  I  bring  before  you,  that  llb.j 
coal  distilled  into  gas  in  Manchester  gives  us   a 
power  of  17*2,  if  converted  into  electrical  energy  in 
form  of  a  glow  lamp  48  candles,  and  in  the  form  of  an  arc' 
288  candles.  That  is  theoretical  ;  we  will  now  come  to 
facts.     In  Manchester,  during  the  12  months  ending 
30th,  1890,  the  income  derived  from  gas  was  j£434,i 
the  expenditure  was  £360,804,  showing  that  in  Manchi 
a  balance  of  £73,547  was  derived  from  gas.     That  balaoal 
was  devoted  to  meeting  interest  on  loans,  depreciation  a 
plant,  and  the  cost  of  public  lighting.     But  from    that  fstf 
I  derive  this  :  that  the  cost  per  1,000  cubic  feet  of   gu  It 
the  Corfwration  of  Manchester  was  2s.,  and  therefore  il 
costs  the  Corporation  of  Manchester  2s.  to  produce  4,0(1 
candles  of  light.    For  the  next  point  I  am  obliged  to  use 
estimate  for  the  simple  reason  that  at  present  the  CorpOf> 
tion  of  Manchester  have  not  established  a  central  electa 
light  station.     They  have  obtained  a  provisional  order  M 
as  to  enable  them  to  rlo  this,  and  they  are  now  considerinj 
whether   they  shall  carry  it  out  themselves   or    transfff 
their  jiowers  to  another  body.      In  making  an   estimate 
of    the    cost    of    electricity    in     Manchester,    we 
to    lake    the   experience   of   the   cost  of    manufaci 
electricity   elsewhere,   and   on    this    point    there    are   fl 
hand    more    reliable,   accurate,   and  truthful    facts    thin 
jjerhaps   anything   else   connected    with   electricity. 
Board  of  Trade  exercise  such  a  powerful  control  over 
electric  lighting  interest,  that  there  is  no  "hanky-panky 
with   the   accounts.     The   accounts   of   expenditure    mi 
show  the  cost  of  production,  and   these   are   within 
reach    of    everyone.     My   own    experience   of    electric! 
is   a    pretty   extensive    one,  for  we   have  a  great 
of  our  post  ofiices  lighted  with  the  electric  light,  and  1  ha^ 
a  central  station  at  the  General  Post  Office,  which  if  you* 
not  your  bill  full  I  should  have  been  tempted  to  invite  y 
to  see  what  we  are  doing  ;  wc  have  a  very  large  plant 
we  are  going  to  jjroduce  in  St  MartinVle-Grand  siitTicieBl' 
jjowcr  to  light  10^000  lamps,  besides  which  we  are  layiiilj 
down  another  plant  at  Coldbath  Fields,  where   we  sbill 
generate   electricity  for   another  10,000  lamps — and  froa'^ 
my    own    experience  I  can  say    wc   can    produce   a   kilo- 
watt, or  a  Boai'd  of  Trade  unit,  for  4d.     This  means  thit 
if  we  can  produce  4,000  candles   by  gas  for  25.,   we  cm 
produce  4,000  candles  by  the  arc  lamp  for  Sd.,  and  we  CU 
produce  4,000  candles  by  a  glow  lamp  for  43.     So  you  Ba0i 
on  these  facta— I  am  not  calling  them  estimates,  for  they 
are  facts — on  these  facts,  the  theoretical  estimate  of  light 
produced  is  twice  as  much  by  the  glow  lamp  as  by  thi 
gas     lamp.      However     proud     we,     as     gas    engiueen^ 
may  bo  of  producing  gas  of  20  c.p.,  when  you  come  to 
the  houses  and   shoits  of  the  users   and   consumers  yofl 
find   this  20  c.p.  is  very  considerably  diminished.     This 
18  a  very  important   question,   and  one   which  some  sii 
or  seven   years  ago  concerned  us  at  the  Post  Office  very 
much,    and   Mr.   Vernon     Harcourt,   F,R.S.,   and     myseu 
devoted  considerable  time  to  exporimeuts  on  this  question. 
Mr.  Venion  Harcourt— who  is  a  very  painstaking,  careful, 
and    accurate    experimenter — found,   taking  the  ordinary 
burner,  supposed  to  be  consuming  5ft.  per  hour  and  giving 
l/>  c.p.  in  London,  really  gives  only  10  c.p.,  due   partly  to 
dirt  in  the  burners,  but  princijxilly  to  the  flickering  of   " 
liuht  of  the  gas,  caused  by  draughts  of  air  in  the  room, 

while  a  light  burning  in  a  special  burner  in  a  laboL 

may  give  15  c.p.,  when  you  come  to  a  room  or  imasagetJ 
lamp  will  only  give  10  candles.  This  pro  rata  value 
equally  true  of  Manchester  as  of  elsewhere.  The  reeul 
you  must  add  30  per  cent,  to  the  cost  of  the  gas 
your  1,000  candles.  This  is  another  i>oint.  1  ou> 
alf      to    say   this  depreciation  in   the   value  of    light 
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only  tnie  in  the  cue  of  gas,  but  also  true  to 
certain  extent  in  the  ca«e  of  electricity.  The  lamps 
en  they  are  still  fresh  and  new  give  16-c.p.  light, 
t  after  fchey  have  been  used  200  or  300  hours  there 
a  peculiar  oflect  of  the  electricity  flowing  through  the 
hon  filament  that  causes  the  carbon  to  evaporate — it  flies 
ay  in  straight  lines  and  is  deposited  on  the  glass  bulb, 
itructing  a  certain  amount  of  light.  Agaiti,  you  have  a 
in  amount  of  dirt  and  dust  collected  on  the  outside, 
e  consequence  is  you  have  a  depreciation  in  the  amount  of 
^our  electric  light,  though  not  tjuite  so  much  us  in  the  case 
l^of  gas.  I  ought  to  mention,  without  drawing  any 
>  distinction  between  the  lij^ht-giving  power — whether 
p  electricity  or  gas — in  the  light  given  by  each,  that 
iivc  cubic  feet  of  gas  will  give  practically  10  c.p., 
and  33  watts  in  the  normal  power  will  give  you  also 
10  c.p.  There  ia  one  element  of  loss  in  gas  that  is  very 
serious  indeed — that  is,  the  tremendous  waste  of  gas  that 
occurs  through  lights  being  left  bnniing  unnecessarily. 
Persons  who  have  their  houses  and  oftices  lighted  with  gas 
know  that  servants,  as  a  rule,  go  and  light  all  the  burners, 
unless  a  careful  householder  goes  round  and  cuts  off  those 
that  are  not  wanted.  The  result  is  this  :  from  this  very 
element  of  waste  there  is  20  per  cent,  of  gas  used  more 
than  is  necessary.  This  fact  is  brought  out  thus :  taking  the 
nine  principal  towns  in  this  country,  and  taking  the  average 
numbers  of  hours  of  gas  and  electricity  burnt  in 
this  country,  the  average  number  of  hours  for 
gas  is  600,  while  the  average  number  of  hours  for  elec- 
tricity is  460.  The  figure  460  is  taken  from  the  average 
of  200,000  electric  lamps  which  are  now  alight  in  London. 
While  in  gas  you  have  a  tremendous  waste  from  these 
burners  being  left  flaring,  you  have  no  waste  from  electricity. 
Electricity  is  so  easily  lighted — a  tap  turnsiton  and  off— that 
there  is  a  species  of  instinct  that  teaches  everyone  that  you 
only  want  your  electricity  alight  in  the  place  whore 
you  are  using  it,  and  at  the  moment  you  are  using  it, 
and  the  result  is  you  get  no  waste.  The  result  of  it  all 
comes  to  this :  that  the  comparison  between  gas  and  the 
glow  lamp  is  not  2s.  as  against  4s.,  which  is  theoretical, 
but  the  practical  figure  of  38.  8d.  against  48.  We  can  prove 
this.  The  average  amount,  taking  the  returns  from  the 
chief  nine  towns  of  this  country,  paid  per  gas  burner  per 
annum  is  9a.  ;  the  average  price  of  gas  being  3a.  per 
1,000ft.  The  average  price  of  the  200,000  electric  lamps 
burning  in  London  is  lOs,  So  we  have  these  two 
facts.  That  the  average  price  paid  per  burner  by  the  con- 
sumer for  gas  is  9s.  per  annum,  the  average  i)rice  paid  by 
the  consumer  to  the  electric  light  provider  is  10s. 
This  ia  a  rather  startling  figure,  because  most  people  are 
under  the  impression  that  the  cost  of  the  electric  lamp  is 
very  much  greater  than  that  of  gas,  and  I  have  been  myself 
very  much  surprised  that  the  price  I  [yay  in  my  own  house, 
where  I  generate  my  own  electricity  and  have  done  so  for 
the  last  eight  years,  was  so  very  small.  I  find,  although  I 
have  a  gas  engine  and  accumulators  and  have  over  70 
lamps,  I  am  not  flaying  more  than  when  I  had  gas  burners.  I 
have  taken  all  the  companies  in  London,  and  have  tabulated 
the  revenue  derived  by  each  company  per  lamp  per  annum, 
takingthe33  watt  lamp  and  the  10  candle  burner.  The  Metro 
politan  Electric  Supply  Company  derive  a  revenue  of  128. 
per  lamp ;  the  Chelsea  Electric  Supply  Comi>any,  Ss.  6d. 
per  annum ;  the  Kensington  and  Knightsbridire,  98.  2d.  ; 
the  House-to- House  Electric  Su[)ply  Comi>any,  Hs.  6d.  per 
annum  ;  the  St.  James's  and  rail  Mall  Electric  Supply 
Company,  9s.  6d. ;  and  a  com^mny,  not  in  London,  but  in 
Brighton,  obtains  8s.  6d. — the  mean  for  200,000  lamps 
being  10s.  I  have  also  verifled  myself  this  ratio  between 
the  two.  In  the  General  Post  Office,  where  we  burn  a  great 
quantity  of  gas,  and  where  night  operations  are  extended 
to  late  hours,  and  begin  at  early  hours  in  the 
morning,  there,  from  the  experience  of  two  years'  working 
and  comparison,  we  find  that  gas  costs  18s.  i)er  lamp, 
and  electricity  22s,,  ao  the  ratio  there  is  one  of  9  to  11, 
and  not  of  0  to  10.  Take  the  cuse  of  Manchester, 
where  gaa  is  cheaper  than  in  other  towns.  The  average 
price  paid  per  lamp  for  gas  in  Manchester  is  is.  6d.  per 
annum,  while  taking  the  cost  of  electricity  to  the  consumer 
at  Tk\.j  the  revenue  that  Manchester  will  derive  from  electric 
*amps  will  be  Ss.  4d.      Of  course  the  rates  of  charges  vary 


very  much  in  London.  The  private  companies  are  charging 
7Jd.,  in  other  instances  8d.  In  Bradford  they  commenced 
by  charging  5d,,  which  they  have  since  raised  to  6d.  In 
Newcastle  they  are  charging  4jd.  to  the  public,  and 
they  are  allowing  a  large  discount  on  that  price  to 
the  large  users  of  electricity  We  in  the  Poet  Office 
are  large  users,  and  we  have  a  discount  of  20  per 
cent,  off  that  4.1d.,  which  makes  the  cost  of  our  electric 
lighting  in  Newcastle  very  nearly  approaching  that 
of  gas.  In  factories  where  they  have  isolated  installations 
all  facts  show  that  electricity  is  cheaper  than  gas.  I  have 
figures  from  Bolton— from  Messrs.  Horrocks,Crewd8on,  and 
Co. — who  are  very  largo  employers  of  labour  in  the  district. 
They  have  had  the  electric  light  going  for  six  years,  and  while 
they  were  using  gas  the  cost  per  burner  per  annvm  came  out 
at  5s.  6Jd.  Since  they  generated  their  own  electricity  it 
comes  out  that  their  lamps  cost  4s.  0]d.,  so  there  is  a  con- 
siderable reduction.  Those  who  know  Manchester  know 
that  under  the  Exchange  there  is  a  large  restaurant,  which 
used  to  be  unbearably  hot  when  lighted  with  gas.  The 
manager  two  years  ago  replaced  gas  by  electricity,  and  he 
finds  he  ia  not  only  saving  £800  a  year  in  cost  of  illumina- 
tion, but  has  probably  doubled  bis  income  by  allowing  his 
guests  to  have  their  meals  in  comfort.  So  far  as  figures 
go,  I  have  given  you  hard  facts  to  show  there  is  not  much 
difference  between  the  cost  of  electricity  and  that  of  e;as. 
I  tell  all  my  friends  that  my  house  is  lighted  by  gas,  but 
I  burn  mv  gas  in  the  garden,  and  allow  all  the  vitiated 
gases  to  disappear  in  the  air,  while  I  extract  from  the  gas 
what  I  want — light,  and  have  it  in  the  house  free  from  all 
impurities.  If  you  take  25  cubic  feet  of  gas  and  burn  it 
direct,  you  will  only  have  50  candles  of  light  with  a 
lOcandle  burner,  whereas  if  you  burn  your  25  cubic  feet  of 
gas  in  a  gas  engine,  and  convert  it  into  electrical 
energy,  it  will  give  you  160  c.p.  in  the  bouse.  So, 
with  a  little  care,  you  will  bo  able  to  use  the  same 
gas  and  treble  the  amount  of  light  in  the  house.  I 
see  in  the  programme  you  are  going  to  the  Royal 
Naval  Exhibition.  The  Royal  Naval  Exhibition  is  lighted 
by  electricity.  There  is  an  engine-room  fitted  up  there 
with  probably  the  latest  developments  of  electrical 
machinery,  for  electrical  machinery  is  constantly  changing  ; 
wo  are  daily  producing  improvements  of  some  kind  or 
other.  The  electrical  room  is  well  worth  your  visiting, 
and  you  will  see  there  how  the  electrical  energy  is 
generated,  and  you  will  probably  find  that  one  dynamo 
and  one  engine  is  su[)plying  the  electric  current  to  the 
whole  of  the  exhibition.  On  Saturday  you  are  going  to 
have  an  oven  more  interesting  visit  to  the  works  of  the 
Electric  Supply  Corporation,  at  Deptford.  They  are  not 
completed,  but  there  you  will  see  preparations  that 
are  being  made  for  lighting  one  million  lamps  in 
London.  At  the  present  moment  there  is  only  sufficient 
machinery  to  allow  200,000  lami>s.  You  will  bo  able  to  see 
there  the  space  required  for  electrical  machinery  to  light  a 
million  lamps.  One  of  the  great  merits  of  electrical 
machinery  over  gas  machinery  is  the  small  space  which  it 
uses.  Gas  requires  100ft.  by  50ft.  for  every  million  cubic 
feet  per  annum  ;  100ft.  by  50ft.  is  quite  sufficient  with 
electricity  to  light  up  one  of  our  big  towns.  We  must  not 
neglect  other  points.  We  must  not  neglect  the  fact  that  when 
wedeal  with  electric  lighting  we  are  removing  fromour  midst 
a  source  of  deterioration  to  our  goods,  chattels,  and  pictures ; 
we  are  removing  something  which  destroys  our  decorations, 
and  dirts  our  ceilings ;  we  are  introducing  into  our  houses 
something  which  encourages  cleanliness ;  we  add  materially 
to  our  comfort,  and  by  adding  to  our  comfort  we  add  very 
much  to  our  cheerfulness.  I  know  nothing  which  adds  so 
much  to  the  cheerfulness  of  our  lives  as  the  electric  light. 
1  feel  it  will  even  add  to  our  lives.  I  feel  that  if  I  had  not 
had  the  electric  light  in  my  house  for  the  last  eight  years  I 
should  not  have  been  addressing  you  to  day ;  and  I  hope 
when  you  meet  in  London  10  years  hence  I  shall  be  able  to 
come  and  address  a  larger  body  (for  you  will  then  be  elec- 
trical engineers  also),  and  give  you  experience  of  the 
progress  and  improvemonta  which  have  been  made. 
Another  point  is,  that  it  adds  so  much  to  the  security  of 
our  buildings  and  of  our  houses.  It  is  not  absolutely  aafe\ 
it   would   be  absurd  Lo  sa^  \\i  vi'A».    V!Aix<5\s«wciSMb  -wiA  V^c^ 
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Bupervision  and  the  usual  care  that  engineers  know  so  well 
how  to  exercise.  But  it  is  this  question  of  health  which  I 
want  to  thrust  down  everybody's  throat  as  the  great  merit 
of  electric  lighting,  even  if  the  price  were  very  great 
indeed.  We  find  in  the  Savings  Bank  Department  of  the 
General  Poat  Office  the  cost  of  the  electric  light  is  actually 
paid  for  by  the  increased  service  we  get  out  of  our 
Btaff.  The  electric  light  has  diminished  the  hoars  of  sick 
absence  two  hours  per  head  per  annum.  That  put  down 
at  lOd.  per  hour,  which  is  the  ordinary  overtime  rate  in  the 
Government  service,  means  we  save  £680  [>er  annum.  Our 
electric  light  costs  us  X700  [>er  annum,  so  our  electric  light 
is  really  costing  us  only  X20  a  year.  In  the  General 
Poat  Office  itself  we  succeeded  in  putting  in  the  electric  light 
just  before  Christmas,  and  the  Cbiuf  Controller  told  me 
the  electric  light  enabled  them  to  do  their  work  quicker  than 
ever  before,  and  that  the  light  was  equal  to  200  men.  The 
purity  of  the  air  you  breathe,  the  sanitary  aspect  of  the 
electric  light,  ii  the  point  and  aspect  which  commends  it  so 
much  to  municipal  engineers  and  local  authorities.  We 
must  not  forget  that  gas,  when  let  into  the  air,  has  impuri- 
ties which  are  poisonous.  Gas  burnt  in  a  bedchamber  isaa 
bad  as  bad  water  and  bad  smells.  The  chief  duties  of 
municipal  engineers  have  been  to  improve  sanitary  matters, 
to  remove  vegetable  and  decaying  matter  from  water,  and 
by  a  proper  system  of  drainage  to  remove  all  dangers  from 
health.  But  the  duties  of  a  municipal  engineer  will 
not  be  complete  until  he  tuke^  in  hand  the  electric 
light.  This  18  the  one  ix>int  I  wish  to  urge — that  is, 
that  the  electric  lamp  is  not  the  lamp  of  luxury.  The 
common  argument  is  that  it  is  a  luxury  only,  and  that  it  is 
only  the  rich  man  who  can  afford  to  fmy  for  it.  I  say  the 
electric  light  is  the  [x>or  man's  light.  If  you  can  have  the 
light  for  8s.  4d.  per  annum,  the  benefit  which  a  working 
man  derives  from  living  in  a  pure  atmosphere,  instead  of  in 
close,  unhealthy,  ill-ventilated  rooms,  makes  it  worth 
the  serious  consideration  of  our  home  authorities. 
The  i)rice  of  gas  is  going  up ;  the  price  of  electricity 
IB  coming  down.  The  price  of  gas  is  going  up  from 
labour  disputes  and  strikes  ;  the  price  of  electricity 
is  coming  down  because  we  know  so  very  much  more 
about  it.  I  have  not  said  much  yet  about  the  relative 
cost  of  production  of  gas  and  the  electric  light.  We 
can  produce  1,000ft  of  gas  for  is.  lOd.;  the  extra  2d.  is  for 
management  and  collection,  though  I  have  no  doubt  under 
certain  conditions  gas  engineers  can  produce  it  for  Is.  7d., 
or  Is.  4d,.  or  even  Is.  What  can  we  produce  electricity  for? 
It  so  happens  I  have  just  been  making  exhaustive  en- 
quiries as  to  the  cost  of  electricity  in  the  production  of 
phosphorus  and  copper.  These  are  two  industries  where 
the  use  of  the  cuixent  is  uniform  and  continuous,  and  the 
engines,  dynamos,  and  everything  working  at  their  maxi- 
mum efficiency.  In  electric  lighting  the  use  of  the  light 
is  irregular.  People  will  not  go  to  bed  at  the  same  hour, 
or  rise  at  the  same  hour,  or  all  use  the  light  together, 
so  that  the  'Moad  line"  is  variable.  Where  the  load  line  is 
consUnl— and  in  works  where  copper  and  phosphorus  is  pro- 
duced it  is  constant— you  can  produce  your  electricity  for 
Jd.  per  unit.  There  is  no  mistake  about  that  figure — 
the  cost  of  production  of  a  unit  of  electricity  on  a  large 
scale,  with  a  constant  load,  is  one-third  of  a  penny.  What 
does  that  mean?  If  we  take  the  theoretical  difTerenco 
between  gas  and  electricity,  it  is  equal  to  gas  produced  at 
3d.  |H;r  1,000ft  When  we  have  the  prospect  of  producing 
electricity  at  niie-thini  of  a  penny  per  unit,  equivalent  to 
gas  at  3d.  per  thousaitd,  it  shows  that  a  vast  field  of  develop- 
ment is  before  us.  There  is  ono  reason  why  gas  is  still 
ahead  of  electricity.  It  is  that  there  is  such  a  market  in  this 
country  for  residuals,  the  price  obUiued  for  coke  and  annuo- 
niacailiquor  and  theotheriiigredicnUof  gas  works,  practically 

reduces  the  iirice  of  coal  to  the  gas  manufacturer  in  Lomlo'' 
to  48  6d  per  ton.  We  have  to  pay  in  London  for  Welsh 
coal  23s.  per  ton.  That  iawhy  wehavetopaymoreforelectric 
light  than  for  gas.  When  we  come  to  GibralUr  and  Malta, 
where  I  recently  went  to  see  whether  it  was  possible  U»  intro- 
duce the  electric  light,  there  is  no  market  for  residuals, 
And  it  required  no  difficulty  on  my  -■-»  to  show  that 
it  was  possible  to  produce  electricity  ^n  g»s.     1 

have  endeavoured  to  the  best  of  m}  ''i?  ttiis 

iOMUer  hefore  yon  as  uriicLical  men,  '»  " 


you    agree    with     my    conclusionfl,    to    point    out 
your    different    boards    that     the    duty    of     a     corp< 
tion    is     to     look     into     this    matter    not   only    from  \ 
financial,  but  from  a   political  as  well  as  a  sanitary  poii 
of  view,  and,  above  all,  from  a  philanthropic  point  of  Tistl 
and  to  endeavour  to  persuade,  as  I  have  endeavoured 
|>er8uade  you,  that  the  electric  light  is  the   light  of  ^ 
future,  and  not  the  light  of  luxury,  but  the  poor  noanal 


ELECTRIC  LIGHTING  BY  MUNICIPAL 
AUTHORITIES.* 

BY  PROF.  HKNRY  KOBINSON,  M.I.C.K.,  !iLI.B.B. 

As  this  is  the  first  occasion  on  which  I  hare  met 
association  since  the  council  paid  me  the  compliment  al 
electing  me  an  honorary  member,  I  desire  to  express 
high  appreciation  of  the  honour  conferred  on   rae  th 
I  gladly  accede  to  the  wish  expressed  to  me  that   I  si 
bring  before  this  meeting  the  subject  of  electric  ligbi 
especially  from  a  municipal  point  of  view.     The  supply 
electricity  to  the  community  may  now  be  regarded  as  obI 
of  the  requirements  of  the  day,  and  it  is  of  first  import&DQ! 
to  municipal   authorities   to  consider   the   expediency  d 
preserving  the  supply  in  their  own  hands      Many  have  lofi 
the  op{>ortunity,  and  have  allowed   companies    tx>  obtu' 
powers  over  their  areas.     Many  are  now  deliberating  aps! 
the  point  or  are  in  conflict  with  companies,  and,  as  I  think,] 
the  question  is  ripe  for  decision,  and  1  hold  that  it  is  notv 
advantageous  for  these  undertakings  to  be  carried  out  b] 
private   enterprise,   and    by   outside   capital,    as    it    is  1^ 
capital  raised  on  the  rates,  whether  from  a  financial  oc 
public  poitit. 

When  Mr.  Chamberlain,  as  President  of  the  Board 
Trade,  in  1832  was  engaged  in  the  lengthened  enquiry 
the  subject  of  electric  lighting  (which  resulted  in  the  Act 
that  year),  an  organisation,  composed  chiefly  of  delegates  ol 
the  principal  municipal  cor[>orations,  urged  upon  the  Boardi 
of  Trade  the  necessity  for  entrusting  the  supply  of  eli 
tricity  to  local  authorities,  in  preference  to  companies, 
order  to  avoid  the  creation  of  another  monopoly  like 
and  water,  ami  to  ensure  the  profits  of  the  undertal^ 
being  secured  to  the  ratepayers  instead  of  to  outside  coi 
panies.  A  prominent  part  was  taken  in  the  action  at 
time  by  Mr.  T,  Eccleston  Gibb  (the  vestry  clerk  of  Si 
Pancras),  whose  judgment  and  experience  in  affi 
relating  to  municipal  government  is  probably  secoi 
to  none  in  the  kingdom.  He  held  the  strong  opinion 
the  authority  should  keep  the  [towers  in  their  own  handi 
and  Dr.  Flopkiuson,  F.1I.S.,  and  myself  were  consulted 
that  time  with  a  view  to  this  policy  being  pursued  in  the 
St.  Pancras  district.  The  result  was  that  a  proviBionsl 
order  was  obtained  in  1883,  by  which  all  the  companii 
were  and  have  been  ever  since  excluded  from  this  distrii 
and  in  this  respect  St.  Pancras  has  been   sn  exception 

the  rest  of  the  metropolis  in  having  acquired  these  powe 

The  onerous  conditions  im[)oaed  on  companies  by  th« 
Act  of  1883,  together  with  the  failure  of  the  most  promi- 
nent com{)anie3  to  realise  the  anticiiiations  that  had  been 
held  out  by  them,  led  to  a  period  of  suspense  which  wa» 
beneficial,  inasmuch  as  during  that  interval  many  techaical 
and  practical  difficulties  were  overcome  as  reo;arda  the 
production  and  supply  of  electrical  energy.  Iri*^the  year 
1888  an  amending  Act  was  pas.sed,  under  which  many 
of  the  onerous  conditions  were  removed,  and  l>y  which  the 
monopoly  acquired  by  any  company  was  extended  to  42 
years.  By  this  time  numerous  able  and  enterprising 
inventors  h-id  been  devoting'  thonisQlvos  to  perfecting  the 
machinery  for  producing  the  supply  of  electricity,  and  of 
the  methods  of  distributing  it.  During  these  years  the 
Patent  Office  presents  a  record  of  inveiitiutis  prob^blj 
unique  in  the  history  of  that  dejartment,  and  whatevejl 
opinion  may  be  held  as  to  who  should  undertake  tho  work" 
the  thanks  of  the  community  are  utidoubtedly  due  to  those 
who  served  as  pioneers.  The  time  had  then  arrived  wh« 
(as  I  stated  to  the  St  Pancras  Vestry  in  March,  1889) 
public  iHxiy  need  no  longer  hesitate  to  euKace  in  th 
1"=  md   from   the   points   of   view   of   iinanco 
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general  convenience  it  w&s  most  desirable  for  the  business 
to  be  undertaken  by  the  authority.     As  rcgaids  finance, 
the  authority  can  provide  the  necessary  capital  at  a   far 
wer  rate  than  a  company  can,  and  aa  regards  convenience, 
le  public  lighting  of  the  streets,  the  disturbance  of  roads, 
id  the  sanitary  advantages  of  substituting  electric  li^ht 
for  gas  in  dwellings,   point  to  their    being  matters   that 
clearly  devolve  on  the  authority  to  deal  with.     The  wide 
field  that  is  open  for  the  employment  of  electrical  energy 
for  motive  power,  tractive,  and  public  lighting  purposes,  is 
K  also  a  further  reason  for  the  supply  being  in  the  hands  of 
the  authority, 

I  think  it  will  be  useful  to  put  on  record  in  your 
Proceedings  calculations  that  I  have  made  of  the  relative 
cost  of  gas  and  electricity  which  have  api>oared  in  various 
reports  of  mine,  when  advised  on  the  subject  of  electric 
lighting. 

Tablk  Snowiwo  Cost  ov  Gas  Liohtino. 


i 

f    Description  of 
i          burner. 

t 

Candle- 
powor 

Consump- 
tion of  gaa 
per  hour 
jwr  lamp. 

Candle- 
power  per 
cubic  foot 

used  jier 
hour. 

Co0t  per  hour 
with  gas  at  2b.  9d. 
lier  l,OCHi  cub.  ft. 

Per 
lamp. 

Per 
c.p. 

'  Ordinory      bats- 
1        wing    

10 

11-5 

13-8 

GO 

90 

150 

120 

Cubic  ft. 
4  3 
4  6 
46 

15 

20 

30 

10 

2i 

3 
4 

V2 

Pence. 
•142 
•152 
•152 
•495 
•66 
•99 

•33 

Pence. 
•0142 

[    Plat  flAme{^"° 

Flat  flames  in/ 
clusters j 

Special      form 
{requiring 

motive  power) 

•0132 

-Olio 

•0083 
•0073 
■0066 

•0028 

Oil  an  average  it  may  be  assumed  that  each  private  lamp 
ill  London  will  be  uswl  for  I A  to  2  horn's  per  day  throughoiit 
the  year,  whilst  in  the  suburbs  it  will  be  used  1  to  U  hours 
|>er  day.  In  shops  open  till  ta'no  o'clock,  each  lump  will  be 
used  three  hours  per  day,  and  for  public-bouses,  restaurants, 
etc.,  each  lamp  will  be  used  four  to  five  hours  per  day 
throughout  the  year. 

The  annual  cost  of  gas  would  thus  be  in  a  private  house 
with  30  lights  used  on  an  average  \h  hours  a  day,  or  547 
hours  per  annum  : 

£    a.   d. 

547  X  30=  16.410  lamp  houra  at -ISad =  10    7  11 

Add  for  roDtof  meter^ 0  14    0 


Annual  coet . 


£11     1   11 


The  cost  of  gas-piping  and  ordinary  (not  ornamental) 
fittings  may  be  taken  as  follows  : 

Workflhope  and  factories  2O0.  to  25«.  per  light, 

Shope 256.  to  35«.       ,, 

Privatohou8e8(with20to40lighta)    30e.  to  40b.       „ 

It  has  been  feared  that  gas  properties  will  be  injuriously 
affected  by  the  general  introduction  of  electric  lighting,  and 
that  feeling  has  influenced  some  municii>al  authorities  who 
own  the  ga«  works  either  to  oppose  electric  lighting  orders 
or  to  secure  them  with  a  view  to  their  not  being  acted  on. 
I  think  the  apprehension  of  gas  properties  being  injured  is 
exaggerated.  There  is  an  increasing  demand  for  gas  for 
warming,  for  cooking,  for  motive  power,  and  for  other  pur- 
poses, which  makes  it  quite  possible  that  the  consumption 
of  gas  in  the  future  may  not  be  so  diminished  as  is  feared. 

I  will  next  give  the  result  of  my  calculations  and  ex[ie- 
rience  as  to  the  cost  of  electricity.  In  a  private  house  with 
30  lights  used  on  an  average  1 J  hours  a  day,  or  547  hours 
j»er  anmun,  the  total  lamp  hours  will  be  16,410  per  annum 
as  before. 

In  order  to  compare  with  the  estimate  for  gas  previously 
given,  a  I2i  c.p.  may  be  taken  as  the  average  for  each 
lamp  (some  being  10  and  the  others  16  c.p.). 

The  actual  cost  of  producing  a  Board  of  Trade  unit  of 
electricity  may  be  taken  at  about  2Ad.,  excluding  the  pro- 
viiion  for  the  sinking  fiuid,  or  ^^\,  \tQv  unit  including  that 
provision.  At  the  rate  of  3^d.  per  unit  the  cost  would  be 
as  follows  : 


•0135x124: 


'169d.  per  lamp  hour,  including  renewals. 

£    8.   d. 


16.410  lamp  boura  at   ledd. 11  U     1 

Add  for  rent  of  meter    ,..      0  14    0 


Total  , 


£12    5    1 


If  the  current  is  charged  at  Od.  per  unit  (which  is  lower 
than  most  companies  charge,  and  will  yieM  a  profit  to  the 
authority)  the  cost  [wsr  candle-power  per  hour  will  be  about 
•022d.  per  lamp  hour,  or  0'275d.  including  renewals,  in 
which  latter  case  the  cost  of  the  12-c.p.  lump  would  be 
X19.  10s.  per  annum,  instead  of  £12.  Os.  Id. 

For  workshops  and  factories  the  cost  of  ordinary  fittings 
for  electric  light  will  be  from  25s.  to  30s.  per  lamp. 

Shops 30s,  to  408.  ix)r  lamp. 

Private  housea  (with  20  to  40  light«)     3iV(.  to  45a.        „ 

There  are  several  advantages  in  employing  electricity 
instead  of  gas  to  which  it  is  difficult  to  assign  a  money 
value.      For    instance,    the   whitewashing,    painting,   and 
papering  of  rooms  would  be  seldom  necessary  when  electric 
lighting  is  employed.    The  vitiation  of  the  air  by  gas  would 
be  obviated,  with  good  sanitary  results,  and  the  risks  of  iiro 
would  be  diminished.     In  com))aring  the  respective  cost  of 
gas  and  electricity  the  lamp  hours  are  calculated  as  the 
same  in  both,  whereas  I  think  it  will  be  found  to  be  loss 
with  electric  lights,  as  a  light  or  series  of  lights  are  switched 
on  and  off  so  easily  that  it  is  found  the  light  is  moreJ 
frequently  turned  ofl  when  it  is  not  wanted  than  is  the  caad^ 
with  gas.     Where  delicate  textile  fabrics  and  decorative  or 
artistic  goods  are  ex|)08ed,  it  is  found  that  the  substitution 
of  electric  light  for  gas  is  attended  with  great  advantage  aaJ 
regards  their  proser\'ation,  and  also  in  enabling  colours  ton 
be  matched.      Electric   light  is   preferred   to  gas   where 
wines,  beer,  etc.,  are  stored,  as  it  preserves  the  cellars  and 
vaults  cool. 

I  will  next  deal  with  public  lighting,  which  concema 
municipal  authorities  very  closely. 

For  street  lighting  the  arc  light  is  the  most  economical. 
The  smallest  size  of  arc  lamp  at  present  manufactured 
requires  a  current  of  about  five  ami>ere8,  but  for  steadiness 
and  efficiency  it  h  desirable  not  to  use  less  than  six 
amperes.  The  candle-power  of  arc  lamps  varies  consider- 
ably according  to  the  angle  at  which  it  is  measured.  The ' 
greatest  intensity  with  continuous-current  lamps  is  found 
at  an  angle  of  about  40deg.  below  the  horizontal  line.  The 
following  table  gives  the  approximate  candle-power  at 
various  angles.  The  height  of  the  lamps  should  be 
arranged  so  as  to  give  an  angle  of  not  less  than  7deg. 
to  the  most  distant  point  which  it  is  intended  to  serve. 
LniiiTixo  PowEK  OF  Abo  Lami-s. 


Current 
in 

amperes. 

Horizontal 

At  angle 
of 

7deg. 

At  angle 

of 

lOdeg. 

At  angle 

of 

20d^. 

Maximum  at 
angle  of 
40deg. 

6 

8 

10 

c.p. 

92 

156 

220 

420 

350 
405 

77<l 

4&) 

780 

l»100 

The  following  table  gives  the  cost  of  working  aro  lamps : 


Current 

in 
amperes 


Average 
candle- 
power  nt 
angle 

of20deg. 


6 

8 

10 


Watta 

rO' 
quired 


322 

546 
770 


300 
400 

500 


UniU 

OMd 

per 

hour. 


0-3 
0-4 
0-5 


Cost  of  '  Co»t  of 
current  carbons 
at  3^d.  ,  '50  and 
per  unit,  tixing'16 


Pence.  Pence. 
1-05     i    0-66 
1*40         0-66 
176         n-66 


Total 
cost 
per 
lamp 
hour. 


Pence. 
171 
2-06 
4-21 


Cost  per 
average 
candle- 
power 
per  boor 


Pence. 
■00531 
•00377 
•rx»313 


The  last  column  in  the  table  gives  the  cost  per  candle- 
(KJwer  (>er  hour,  and  these  Ggures  are  arrived  at  by  dividing 
the  "  total  cost  per  lamp  hour  "  by  the  figures  representing 
candle-[>owers  "at  an  angle  of  20deg."  (given  in  the  table 
of  lighting  [K)wer)  which  represents  a  fair  average  of  the 
power  from  arc  lamps.  The  last  column  in  the  table  of 
cost  admits  of  comparison  with  the  last  column  of  the  table 
previously  given  of  the  cost  of  gas. 

Arc  lights  should  be  placed  high  up  for  the  following 
reasons : 

1.  On   account    of    their  high    candle-power    and    great 

distance  apart. 

2.  Because  the  light  thrown  down  at  an  angle  is  much 

greater  than  that  cast  KoY\TAw\;aWi . 

tVa.t  v\x\c\k  \a  MSiw«ri  ^"ONitv  ^\*  ^xv  ^^css^^. 


18 


THE  ELECTRICAL  ENGINEER,  JULY  3,  1891. 


The  following  data  enable  tbe  coefBcient  of  minimum 
lighting  po^l'e^  in  streets  to  be  determined  : 

Let  P  =  candle-power  of  lamps. 

L  =  maxitnum  distance  from  lamp  in  feet. 
H  <=  height  of  lamp  in  feet. 
X  =  a  coefficient. 

The  light  falling  on  a  unit  area  of  pavement  varies 
inversely  as  the  square  of  the  distance  from  the  lamp,  and 
is  directly  proportional  to  the  angle  at  which  it  falls.  This 
angle  is  nearly  proi>ortional  to  the  height  of  the  lamp 
divided  by  the  distance.     Therefore, 

X-    ^   X  " 


or 


X  = 


PH 

1J" 


The  usual  standard  of  gas  lighting  is  represented  by  the 
amount  of  light  falling  on  a  unit  area  of  pavement  50ft. 
away  from  a  12  c. p.  gas  lamp  9ft.  high,  which  gives  a 
coenicieDt  as  follows : 


X  = 


12x9 


« -000864. 


Adopting  the  above  coefficient,  I  calculate  that  the 
before-mentioned  sizes  of  arc  lights  will  give  the  same 
standard  of  light  at  the  heights  and  distances  stated  irt 
Table  A. 

Table  A. 


Current  in 
amc 


20ft. 


—Height  of  lamps. v 

25ft.  m.  36ft. 


8 
10 


Maximom  distances  served  from  Ump  in  feet. 

160    175     100    202 

....     IBS     202     220     235 

.  ...    206    225    843     260 


Table  6  gives  the  corresponding  distances,  assuming  the 
minimum  standard  to  be  doubled,  thus  bringing  the  co- 
efficient up  to  001728,  which  represents  the  amount  of 
light  on  a  unit  area  60ft.  away  from  a  24  c.p.  lamp  Oft.  high. 


Tabi.k    B. 


Current  in 
amperes. 

6    

8    

20ft. 
...     130    .. 
...     160    .. 

— Height  of  lampe. — 
25ft.              30ft. 

....     144     155    ... 

....     165    180    .. 

....     190    305    ... 

35ft. 
...     166 

...     193 

10    

...    170    .. 

...     230 

The  distances  the  lamps  are  apart  would,  of  course,  be 
double  the  distances  mentioned  in  Tables  A  and  B. 

One  arc  lamp  will  take  the  place  of  from  three  to  six  gas 
lamps,  according  to  the  locality,  arrangement,  and  standaitl 
of  light  adopted. 

A  scheme  of  arc  lighting,  based  on  the  substitution  of 
one  arc  light  on  the  average  for  3J  to  4  gas  lamps,  would 
double  the  minimum  standard  of  light,  whilst  tho  average 
standard  would  be  increased  10  or  12  times. 

Placing  lamps  along  the  middle  of  the  streets  has  the 
advantage  of  illuminating  the  fronts  of  the  houses  more 
uniformly,  and  this  advantage  is  more  apparent  when  the 
lamps  are  of  higher  candle-power  than  that  of  the  {)resent  gas 
lamps.  Moreover,  in  business  thoroughfares  the  footways 
are  often  fairly  illuminated  by  the  shoplights,  whereas  the 
middle  of  the  road  is  thrown  more  into  shadow. 

The  regulation  of  traffic  in  crowded  thoroughfares  would 
be  much  assisted  by  a  well-considered  system  of  large  lights 
and  shelters  or  refuges,  and  the  cost  of  [>olico  control  over 
traffic  in  streets  likely  to  become  congested  would  be  reduced 
thereby,  whilst  tho  number  of  accidents  would  diminiflh. 

A  higher  standard  of  street  lighting  appears  to  be  inevit- 
able in  the  near  future,  even  if  it  is  attended  with  increased 
cost.  This  is  evidenced  by  the  fact  that  authorities  are 
now  directing  their  attention  to  affording  a  much  larger 
amount  of  light  in  main  thoroughfares  th.in  bait  heretofore 
been  accepted  as  sufficient. 

In  canying  out  a  system  of  public  lighting  by  electricity, 
the  fact  that  the  lights  can  be  instantaneously  switched  on 
and  of!  at  a  central  station  may  be  taken  into  account.  By 
having  a  second  main  and  by  connecting  the  Umoa 
alternately  to  the  two  mains,  every  alternate  lip:ht  ronld  i)o 
switched  off  at,  say,  midnight,  and  a  saving  ef^  '■   ^^^ 

anaujiJ  cost.     It  ebouW  he  fjoticed   that   Wi'  '    K*^8 


lamps  an  appreciable  time  is  taken  up  in  the  operatioDdl 
lighting  and  extinguishing,  by  which  the  lamps  ihai  m 
first  lighted  and  last  extinguished  have  been  con8umiii| 
gas  beyond  the  actual  time  that  is  nee<]ed  for  lightii^ 
jturpnses.  A  series  of  electric  lights,  on  the  other  hand, 
admit  of  being  switched  on  and  off  at  the  central  stations: 
the  exact  time  required  by  the  season,  so  that  practicaOt 
the  number  of  lamp  hours  in  the  case  of  electric  lights  • 
less  than  with  gas  lights  to  the  extent  of  several  hondid 
lamp  hours  per  annum. 

It  is  not  within  the  province  of  this  paper  to  refer  to  ihi 
various  methods  for  generating  and  distributing  electjicity. 
Municipal  authorities  have  abundant  practical  data  b 
enable  them  to  be  advised  as  to  the  introduction  of  tb 
right  system  for  electric  supply  in  a  district.  This  requira 
good  judgment  and  a  careful  consideration  of  preaant 
requirements,  having  in  view  the  possibility  of  futon 
developments. 


THE  ELECTRIC  LIGHTING  OF  PUBLIC  BUILDINGS: 
WITH  SPECIAL  REFERENCE  TO  THE  ATHENiKOll 
ELECTRIC  LIGHT  INSTALLATION/ 

BY   PROr.   JAMieSON,  M.ncST.C.E.,   F.K.8.E. 

Prof.  JamlftKon  said  that  he  would  Uko  to  explain, 
fiketchesi  etc.,  on   the  blackboard,  how   the  variona 
given  iu  Table  IV.  had  been  obtained. 

1.  7'Ae  tUciricoX  ejidtncy  of  each  dynamo  was  aacertained  hi 
running  it  at  the  normal  speed  (500  revolutions  per  minute),  ftul 
noting  simultaneously  from  the  ammeter  and  the  voltmeter  tJ»  I 
amperea,  Cr,  in  the  external  circuit,  and  the  potential  differenoi,  | 
or  external  E.M.F.,  E^.  with  a  constant  load, 
Theprodiictof  these  two  cjuantities,  viz.,  Cc   x  Ee  =outputinwatU.1 

Having  worked  the  dynamo  at  this  output  until  tho  tetnperatujt  I 
of  the  various  parts  become  constant,  it  was  Ktop[>Gd,  and  the  cojp 
reslBtancc  of  the  armature  between  the  bru-^nes.  Ha,  the 
mugnet  coils,  R*,  and  the  main  magnet  coils,  Km,  were  taken  i 
liiaidy  by  a  Wheat«tone  bridf^e  and  a  Thotnaon  deadbe^t  ] 
galvanometer.     From    these  reeietonces   and    the    above 
tho  current  that  hod  been  Qowintc  in  tho  armature,  Co   wn 
total  E.M.F.  generated  in  the  same,  Ea,  when  the  macnine  i 
working,  were  calculated  as  shown  in  the  paper. 
TheprodiactoftheeetwoquantitieSfCa  x  Ea  =  total  watts  goneratell 

C«  X  £«  140x113 


'M 


Hence,  electrical  efficiency  =  p        ^    =  j 


;=  -901,  «l 


Co  >c  Ea  "144-2x121 -36" 
1K)'4  ])er  cent,  at  /\dl  load  for  dynamos  Nob.  2  and  4.  Aa  atatad,! 
the  efliciency  of  thoee  two  dynamos  rises  to  91*5  per  cent,  at  abotf  I 
two-thirds  of  full  load,  because  then  the  temperatures,  and 
quently  the  resistances,  of  the  armature  and  held  magnet  o 
not  so  great,  or  a  less  percentage  of  tho  total  watts  ^ner 
transformed  into  heat  at  that  output  than  at  the  nuuumumn 
which  tho  machines  were  desi^nea.  Tho  mean  efiicteDcy  of  < 
four  dynamos  at  two-thinU  load  was  thus  found  to  be  88'5  per« 

2.  Tht    commercicU  fjiriency  in    tho    case  of    tho    Athe 
dynamos  is  also  given  as  being  etjual  to  SS'ii  jwr  cent.;  wl 
under  ordinary  circumstances,  it  fihould  bo  less  tlrnn  the  ele. 
efficiency.     The  brake  hor8e-(>ower  was,  however,  taken  witi 
engine  coupled  to  its  two  dynamo  armatures,  but  with  the  bma^ 
lifted.     Consequently,  we  could  not  eliminate  the  ix)wer  requj 
to  drive  the  armatures  cUonc  at  the  normal  spoed  of  SOOrevolat 
[>or  minute. 

'A.   The  mexkaniccU  tj^rioicy  of  tho  engines  was  obtained  by  i 
imring  tho  ratio  of  the  brake  horse- power  to  the  sum  of  the  iatfr] 
catedliorac-powors  of  the  three  cylinders  of  the  triple  expan 
engines  when  run  at  normal  gpcedand  load.     Tho  Crosby  indlo 
was  used  for  taking  tho  diagrams. 

4.    Tht  cMHnutriaJ  tfficiaicy  of  one  engine  and  it«  two  att__ 
dynamoH  M'oa  found  by  multiplying  cases  1  and  3,  or  88*5  (>er  cenlu 
X  80  (jcr  cent.  =  70*8  per  cent.  ;  because,  owing  t3  an  accident  t 
tho  indicator  gear,  we  dir]  not  get  a  complebo  set  of  cards  whi] 
measuring  tho    electrical  horfe-f>owor  at  the  Athenicum  by 
ammeters  and  voltmeter.   The  simultaneous  readings  for  ©lectr 
and  indicatefi  hors>o-iK)wcra  of  the  new  compound  engines  wit 
prcfif:nt  (lynnmoM  will,  however,  be  carefully  ascertained  wha_ 
onginca  have   been  fitted,  and   the  results  communicated  to^ 
institution. 

fi.   Tht  fh^orrtiriU  tMHency  of  the  tngive,     Thia  was  aacertAinvL. 
by  colouhUion  from  the  indicated  horse-power  and  the  weiffht^Tl 
steam  usod  jmr  Indicated  horse-power  at  known  presfiure  Ana  t 
|>eraturo. 

6.  Thr  commercini  tjitimcu  of  the  hoUttrit.  This  value  was  DOl  J 
aflcertaine<l,  because  it  would  have  entailed  not  only  a  chemid 
onalysin  of  the  Huh  g«Mcw,  hut  also  their  weight  and  teraperatun 
Tho  term  roinm«rci«l  ollicicncy  ia  used  in  diflferent  senses  ' 
dilToront  imglnceri*.  We,  however,  prefer  to  keep  the  term  "oom- 
inejTird  "  for  the  ratio  of  the  energy  got  out  to  tho  energy  pat  ia 

\  l!!*.*'!""*'.".'  ""  l«*I«»  'wul  before  tho  Institution  of  Enffin 
and  8hi|>bulldoiM  in  Hcotland,  ride  E.E.^  May  1,  8,  22,  1891, 
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Or. 


dO'6  |>er  cent. 


1  honco  we  havo  flt*bod  the  "  csommorciol  effioioncy  of  a  boiler  " 
I  be  the 

Hoat  unite  in  Rt«am  genomtod  from  ovory  pound  of  coal  butiio<i* 
Available  bent  iiriitH  from  overy  pound  of  coal  burned 

ThiR  in  nn  important  ijimntity  to  be  asoerUined  by  tho  engineer, 
einco  it  tcIU  nim  the  efficiency  of  b  boiler  as  a  means  of  transfer- 
ring boat  from  tho  heated  Burfaces  to  the  water. 

7.  Tkr  (h^oretiral  ffu-Uncy  of  the  UoiUr^.  This  quantity  was 
uoertained  in  tho  following  manner  ; 

Steam  at  Unib.  abHoIuto  =  355deg.  F.,  and  abeorba  1,190  B.T.U. 
per  liound  when  raieed  from  water  at  32de$]f.  F. 

But  the  feetl-water  waa  145deg.  F.  :   .-.   U5deg.  -  32deg.  -  113 

I-  ^• 

Jr,  every  pound  of  water  had  received  113  B.T.U  before  being 

Dtroduced  to  the  boilers. 
.•.  1,190  B.T.i;.  -  1 13  B. T.U,  =  1.077  B.T.U./>«i-/»nn/i  from  water 
at  i4odeg.  F.  into  steam  at  355deg.  F. 
Tho  coal  used  was  only  capable  of  converting  IS'.iIb.  water  at 
212deg.  F.  into  ateam  of  2l2tleg.  F.,  thereby  abaorbing  960  B.T.U. 
I  arrived  at  this  result  from  teste  of  tho  Bample«  of  the  coal  used  by 
Thomson's  calorimeter  (as  dt^cribed  at  page  39  iti  Jamieson's 
"Text-book  on  Steam  and  Steam  Engines,    hfth  edition). 

But  in   the  Athemuum  boilers  O'Slb.  of  water  wore  converted 
Dto  steam  at  1431b.  absolute^  by  the  combustion  of  each  pound  of 

Con»et|uently,  how  many  pounds  of  water  would  have  been 
converted  into  steam  from  ana  at  '21'Jdeg.  F.  ? 

966  B.T.  U.  :  1,077  B.T.U  : :  6'8lb.  :  x  (xtunda. 
r.x  =  7  581b. 

IVom  the  above  we  can  now  de<luce  the  efficiency  of  the  boiler  ;  for 

12'olb.  :  7-58lb.  :  :   lOU  :  y. 

,•.  y  =  GO'6  per  cent. 

Heat  unite  in  steam  generated  ^jer  pound  of  ooal 

Total  hoat  unite  per  pound  of  coal  with  perfect  combustion 

=  1'^  =  -606 
125 

8.  Tfuofttical  efficUncy  of  the  irhote  /tiant, 

K«gar(ling  tho  theoretical  eflioienoy  of  the  whole  plant,  see 
Tnblo  IV.     We  may  check  the  result  as  follows  : 

Theoretical  efficiency  of  boiler  (600  per  oont.)  x  theoretical 
elUcioncy  of  steam  in  the  engines  (7  fwrcent.)  x  tho  commercial 
efficiency  of  engines  and  dynamos  (70"8  \iev  cent.)  =  3  i»er  cent. 

Tlie  President  t<aid  they  had  hoard  I'rof.  Jamie»»onV  explanatorj' 
roraurkH,  and  he  now  called  for  any  further  criticism. 

Ur.  Thorn  ^id  ho  wouki  coelino  himself  to  the  mechanical 
arrangomonts.  Tho  author  stat-ed  that,  *' Where  the  space  is 
unlimited,  then  undoubtedly  a  alow&peed  compound  contlonsing 
engine  of  the  Corliss  or  other  quick  and  early  cut-otT  type  i.-j  to  be 
preferred.  Their  efficiency  is  higher  than  that  of  any  other  class 
of  engine."  This  was  an  assertion  which  mu>»t  not  bo  allowed  to 
paas  uncontradicted,  as  this  anticjualod  tlieory  of  slow  speed  niul 
early  cut-off  had  done  more  than  anything  he  knew  to  rebanl  bho 
advancement  of  the  modern  steam  engine.  The  only  i)oint  which 
could  be  claimed  in  its  favour  was  the  np|)caraneo  of  tlio  indicat^jr 
diagnuuH  which  had  more  beautiful  expannion  curves,  and  were 
therefore  more  suitable  for  lihowing  the  action  of  the  steam  in  a 
cylinder  theoretically.  In  practice  tho  most  economical  engine 
wafe  tho  quick-running  compound  or  triple  expansion,  carrying 
the  steam  over  half  stroke,  which  gave  less  condensation  in 
the  cylindora.  As  theory  always  followed  hard  on  the  beft 
practice,  be  had  turned  up  the  last  book  on  tho  subject  by 
Prof.  Cotterill,  and  Imd  found  it  statcfl  "  that  low-sijoed  engines 
are  lew  economical  than  high  will  bo  readily  admitted,"  tho 
reverse  of  which  tho  author  stated,  and  he  pointed  out  that  the 
condensation  varied  inversely  as  the  wjuare  root  of  the  revolutions, 
but  they  did  not  require  to  decide  this  (luestion  from  a  tht^o- 
rotical  standpoint.  The  Admiralty  found  the  engines  so  wasteful 
when  working  slow  ynth  an  early  cut-olf  that,  when  practical,  they 
arranged  two  seta  of  engines  on  one  ^haft  and  only  worked  tho  one 
set  when  working  at  half  power.  Ho  found  from  looking  at  tho 
drawing  of  the  boiler  and  connections  that  the  arrangeuLcnt  bud 
not  had  the  consideration  it  deserveil.  iireat  care  had  been 
bestowed  on  making  duplicate  sets  of  pipes,  but  the  [jart  most 
likely  to  give  trouble  was  common  to  both  boilerc,  and  instead  of 
care  being  taken  to  save  that  part  from  fracture,  there  was  si  resfi 
put  on  it  which  it  never  was  intended  to  take.  He  siwke  of  the 
connections^  between  tho  steam  receiver  and  the  boilers.  It  would  bo 
noticed  this  woe  a  rigid  connection,  but  when  steam  was  in  the 
receiver  it  would  lengthen,  owing  to  the  higher  temperature  about 
a  quarter  of  an  inch  between  tho  connections  to  the  boilers. 
This  had  not  been  taken  into  account,  no  it  was  onlv  a  matter  of 
time  before  the  oxfianflion  and  the  contraction  of  the  receiver 
broke  this  connection.  He  mu»ht  nay  this  arrangement  would 
not  be  passed  by  the  Boartl  of  Traile  or  Lloyd'r*  survoyora  The 
receiver  should  be  in  halves,  or  connected  to  the  boilers  by  llexible 
copper  pipe,  with  bend  or  other  arrangement  of  joint  which  would 
allow  for  expansion.  He  saw  no  reason  whv  lives  should  not  be 
guarded  Irom  obvious  danger  on  land  as  well  as  at  sea,  and  hoped 

*  Just  as  it  ia  custoroory  to  call  tbo  **  commercial  efficiency  "  of 
a  dynamo 

_the  electrical  horse- power  got  out 
tiie  brake  horse-power  poftui 


to  hoar  that  this  dangerous  connection  vouM  be  made  B&fe  for  the 

attendants  and  others. 

Prof.  Jomleson  :  NV'hen  I  said  "slow,"  I  did  not  moan  slow 
piston  s|teed,  but  few  number  of  revolutions  \)er  minute.  1  would 
keep  high  pii^ton  si>oed,  but  a  goo<l  long  atrokc.  Fii-st,  in  regard 
to  Ine  early  cutoti  engines,  I  may  say  tv*  a  matter  of  carcfnl  experi- 
ment (hat  Mr.  Ferrnnti,  with  small  (.'orlws  condensing  onginea  at  ^ 
Doptford,  obtained  l.'^.'tlb.  of  steam  per  hour  (ler  indicjited  horM- 
powor.     I  know  of  no  triple  exjianpion  engine  thai  will  beat  that, 

Hr.  Thom  :  The  triple  expansion  engines  of  s.s.  '*  lona,"  recently 
testod  under  ordinary  working  conditions  by  Prof.  Kennedy  and 
scientific  statT,  wore  found  bo  use  l.'l'.TMb.  j>er  indicftte<l  horse-power 
|)or  hour. 

Prof.  JamlesoBBaid  hisextieriencehnd  been  that,  given  unlimited 
room   and    money,  they  were  better  off.  taking   everything   into 
consideration  (economy,  freedom  from   breakdown,  and  expenses 
of  upkeep),  in  tho  particular  case  of  electric  lighting,  with  simple, 
Bteam-jackoted,  strong  horizontal  engines  running  at  about  100. 
revolutions  jior  minute,  with  a  fair  piston  speed  of,  say,  400ft.  per  1 
minute,  having  snuiU  clearance  ei*aces  and  an  early  cutoff,  than 
with  nty  short-stroke  hij:hspee<l  enj^incs,  whether  of  tho  simple  or 
comjwund  tyi>o.  iMorocaiwoiallywiisthif  the  case  when  they  were  far 
removed  from  the  maker  s  works,  and  desired  to  employ  an  ordinary 
enginoman  instead  of  a  highlyqiaid  skilled  mechanic.      He  had 
proved  thi*)  to  be  tho  case  in   several  instances.     In  regard  to  Mr. 
Thorn's  objections  to  tl»c  connections  between  the  boilera  and  tho 
Btcam  dome.  l»e  luul  oidy  to  say  that  they  had  received  due  con- 
Hirleration  from  several  points  of  view.  Freedom  faucet  joints  were  J 
employeti,  and,  in  addition,  the  .^tooU  uijon  which  the  boilers  reetodl 
were  ma<]e  to  a  larger  radius  than  the  outside   of   the  boilerS|i 
together  with  exitfinsion  hole  in  front  smoke-box,  so  as  to  permit 
of  free  movement  due  to  expansion  or  contraction  of  tho  steam 
dome.     The  original  tender  drawings,  as  well  as  the  boilers,  had 
been  duly  inspected  and  passed  by  the  Boiler  Insurance  Company, 
of  which  Mr.  Ixingridge,  of  Manchester,  waa  the  chief  engineer. 

Mr.  BtaTor :  I  think  the  institution  owes  it«  thanks  to  Prof. 
Jamieson  for  bringing  this  pa[>er  before  it,  but  the  pajjer  as  Itj 
stands  is  most  diKq>iX)inting  and  unsatisfactory,  except  when  sap- 
plomentod  by  the  information  which  he  gave  this  evening,  and 
detaili)  of  the  boiler  tests,  which,  we  hope,  he  will  be  induced  to 
produce.  The  question  of  high  and  low  K[;eed  depends  u[X)n  tho 
size  ot  the  engine  which  you  have  to  deal  with.  With  a  small 
engine,  there  is  no  doubt  that  tho  high  speed  is  more  economical 
than  the  low  si>ced.  Tho  exjierience  he  s|>oke  from  was  very  accu- 
rate tests  of  different  types  of  engines. 

Tho  President :  1  think  it  would  clear  the  mind  of  many 
members  present  if  you  would  speak  of  engines  with  high  revolu* 
lions  as  compared  with  low  revolutions.  Tho  engineering  mind 
does  not  dLstingaish  between  engines  with  a  great  many  revolutions 
and  engines  with  fewer  revolutions.  It  is  the  speed  of  the  piston 
that  wo  s|jcak  of  when  we  refer  to  the  speed  of  engines. 

Mr  Mavor  said  tlie  state  of  matters  was  something  like  this,  that 
where  they  had  small  machines  they  wanted  to  get  an  oIHcicncy  and 
the  revolution  as  high  as  possible,  and  that  tended  to  high  revolu- 
tions to  begin  with.  By  usingthe  engine  coupled  with  thedynnmOf  j 
they  eliminated  the  trouble  that  was  likely  to  arise  from  any  gear  | 
wlmtover.     That,  lie  thought,  there  could  bo  no  dispute  about,  that 
an  electrician  in  choosing  a  dynamo  would  choose  an  engine  with 
high  revolutions.     When  IVof.  .Jamieson  said,  '*  As  the  lamjw  ff®** 
older,  the  cj\rbon  loo lu*  get  thinner,  and  consef|uentlv   their  resist-4 
nnco  increases,  therefore  we  have  to  gradually  increa«e  the  pressur©^! 
to  11.)  voltj^  OS  circnmstjmces  retiuire,"  that  method  of  procedurof 
was  utterly  fatal  to  economical  working.  Tho  condition  of  affaire  in  j 
various  instancen  might  slightly  modify  the  evil  which  this  pro- 1 
ceduro  brought  about,  but  it  would  be  evident  that  if  the  lampff] 
began  to  increase  in   resistance  and  the  preMsure  was  increasedl 
accordingly,  whenever  they  introduced  new  lamps,  which  were! 
more  xaTuable  than  old  ones,   intended  to  run  nt  110  volts,  aod' 
they  put  in  a  pressure  of  115  volts,  it  was  proximate  niination. 
Of  course  the  difficulty  then  arose  that  tho  lamps  decreased  in 
brilliancy,  and  the  cure  was   to  remove  them  as  they  increased  i 
in  resistance,  and  replace  them  by  new  ones  even  before  they  1 
broke   down.      It   was  just    possible   to  get  out  of  a  lamp   tha] 
life  of  1,.VX»  hours,  but  probably  a  life  of   1,'JK)  to  1,5<^»0  hours  waaj 
u  [)retty  economical  one,  especially  as  the  cost  in  a  year  or  two  ' 
would  be  less.     It  was  [)erfectly  fatal  to  got  the  brilliancy  out  of 
old  lamp!}.      That  wa«  one  im[>ortant  point.      Then  a  statement 
was  made  to   this  effect:    '*A  fair  comnarison   has  been  made 
between  the  price  that  would  bo  chargea  by  any  outside  central 
lighting  station  at  8d.   |.)er  B.T.  U.,  and   the  actual  cost  to    the 
Athcna'uiu   for  generating  the  same  by   its  own   plant.     It  will 
thus  be  seen  that  for  public  institutions,   etc.,   where  there  ifl 
n    sufficient  demand   for   light,  a  very   considerable  sai-ing  may] 
bo    effected    by    running    a    private    installation."     Such   calcu- 
lations were  extremely  difficult  to  make  without,   at  least,   181 
months*  ex[:)Oricnco  of  running.     He  found  that  Prof.  Jamieson  ^^ 
hud  got  all  the  items  in  this  calculation,  and  he  had  said  that  he 
IumI  no  objection  to  publish  them  in  the  Trnrtntn'iioitM^  which  would 
be  found  interesting.    Ho  might  mention  that  while  the  cost  in  the 
Athenirum  was  4'OOd.  jxjr  B.T.U.   on  a  certain  day   in   March  for 
generatiui^   electricity,  that  was    not    by   any    means  an  unusual 
economy  for  such  a  loiwl,  and  they  hat!  found  frequently  that  they 
could  reduce  the  cost  in  tho  following  ratios.     If  they  took  a  lone 
day  in  winter,  it  would  bo  found  that  tho  number  of  units  generated  J 
brought  down  the  cost  to  a  very  low  point,  in  some  cases  as  low  i 
t^t.    per   unit,  whereas  in   small  runs  it  rose  up  to  Ud.  or  I?. 
Therefore,  to  toko  a  single  day  was  no  guide  to  economy.     The 
putting    down    of    a    lighting    station    'kc*  -a.  xtwpcx.  vkv^\\««^ 
one.      It  would  be  b«\>UT  \ot  ^e)cXtvi\\sA>>^vw4,\\  fcMSi\:^w«.  V»^.  >i-» 
own  e\ecU\c»X  TOnnaj^jwc,  \»>3X.  V*  ^v*  nw^  ^Vxawj^^i  ^V  qv^sss^      ] 
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aod  to  his  own  loss  he  had  held  the  opiDion — that  it  was  a  ^reat 
mut&ke  for  anyone  in  the  centre  of  Gloflgow  to  put  down  an 
elootrical  station  with  one  or  two  exception)^.  The  only  exceptions 
were  the  new/((xa|ferot)ioeKt  where  bhuy  would  uianufiicture  ofiKrtnc 
light  chcjii>er  than  j^iw,  and  the  railway  ntationt*  and  hotels,  where 
the  demand  for  light  existed  all  day,  and  coal  was  obtained  cheai_ior 
at  these  places.  They  could  inakii)  it  for  .')^.  f>er  unit.  Mr.  I'reece, 
of  the  London  PostOlKoo,  cUimod  to  do  it  forS^d.  With  such  a  case 
as  the  Athemoum,  ho  wiks  fiatislicd  that,  leaving  out  ot  oonnideration 
tlie  enormous  labour  ent^iilod  iti  tiu|>erintondin^  the  inntallntion, 
and  ha\ing  an  cn^iueerinLf  manager  in  their  pi  icc,  ihe  cot^t  wa><  oat 
of  all  proi>orlion  to  the  advantaLjc  K'iine*!  by  sodoinj,'.  There  were 
one  or  two  [wints  of  the  f^enoml  arrangement  that  he  would  like  to 
call  attention  to.  Ttie  drawing  of  tho  supply  curve  was  very  inte- 
restin^c.  and  the  author  Kaid  that  it  would  hIiow  lis  favourably  as  any 
building  that  wa>«  not  UHe<1  during  the  night  for  putting  in  Itn  own 
plant.  At  tho  same  time,  giving  it  tim  benefit  of  all  that  api>aront 
advantagei  he  was  (piite  RatiiiHod  that  they  would  bo  much  more 
comfortable  and  happy  if  they  Hold  off  tht'ir  (ilant  as  AOon  ;i9  the 
town  wasablet08U[)ply  them,  and  not  incro;i8o  it  any  further.  Then 
with  regard  to  the  switchboard,  it  wi^  a  little  ditlicult  to  follow  it, 
but  Prof.  Jamioson  wan  good  enough  to  give  him  an  explanation 
of  it  that  day.  There  was  the  connecting  switch.  Tho  puri>OAe  for 
which  this  switch  was  inserted  was  to  prevent  the  dynamos  from 
reversing  on  each  other.  It  was  his  opinion,  and  oijen  bo  discus- 
sioa,  that  in  such  a  cose  these  machines  ought  not  to  be  compound 
ones  at  all.  They  had  in  many  cjiHCn  com|K}und  dynamos  for 
running  parullol,  and  there  whm  no  objuct  in  having  iheui  luirnllul, 
because  they  re<[uired  no  much  attention.  Although  a  good  deal 
hatl  been  said  about  comjmund  winding,  it  seemed  uisJidvantAgeous 
to  ilivide  the  dynamos  into  four.  One  could  not  see  the  object  of 
that,  because  with  two  properly  constructed  dynamos  and  one 
Bjmro  armature  with  a  sot  oi  battorios  tho  arrangement  would  bo 
much  simpler. 

Mr.  Couper  said  he  was  sorry  that  Prof,  tlamieson  did  nol  give 
in  hiM  paper  all  the  data  which  be  had  given  since.  The  |m[>er 
was  a  little  difficult  to  d  iscuRs  on  that  account,  bu  t  there  were  one  or 
two  points  he  should  like  to  take  notice  of.  Under  the  heading, 
"Genoral  Arrangement  of  Plant,"  Prof.  Jamieson  said:  "In 
installations  of  moderate  ilimensions.  such  ait  wo  have  been  con* 
flidering,  whore  spiico  is  of  groat  moment,  tho  engines,  boilers, 
dynamos,  etc.,  may  be  all  placed  with  atlvniitjigu  in  one  room." 
He  was  inclined  to  think  that  such  was  not  a  good  arrangement, 
and  was  one  neither  to  bo  commended  nor  followed.  In  the 
Athoujcum  the  engines  and  dynamos  were  placed  close  to  the  boilers 
and  entirely  unprotected,  so  that  it  was  irofXisxiblQ  to  prevent  the 
dust  From  tho  coal  and  ashefc  lodging  on  those  very  parts  which 
should  bo  protected,  and  kept  free  from  grit.  Everyone  know  tho 
amount  of  dust  that  gathered  in  a  placo  where  boilers  were  being 
fired,  and  if  no  other  arrangement  could  have  been  made,  surely  :i 
'Ia88  and  wood  partition  could  have  been  put  up,  shutting  off  the 
.ynamos,  engines,  and  switchboanl  from  tho  rest  of  the  space  con- 
taining the  tailors.  It  woe  all  very  well  at  flretwith  a  new  start,  but 
bow  about  the  tear  and  wear,  and  the  renewal  in  course  of  time  ?  Ak 
to  tho  type  of  hoilors  used,  he  bolievcd  it  was  tho  ono  best  suited 
for  that  and  many  other  purjioses.  He  just  noticed  the  other  day 
the  report  of  a  pa|»er  read  on  April  7  by  Mr.  R,  E.  Crompton 
before  the  Institution  of  Civil  Engineers,  in  which  the  author 
stAted  that  tho  simce  from  front  to  back  in  electric  light  stations 
was  generally  so  limited  that  boilers  of  short  length  and  easily 
transported,  and  built  in  |.Kwition,  wore  best  suited  for  tins  work 
The  boder  which  occupioci  the  least  cubic  upaco^and  yetfuUilled  tho 
other  ref|uireinont8,  was  the  ono  bcsi.  julaple*!  for  situations  likothnt 
of  this  ihHtftllrttion.  Spjioo  wa*i  limited,  and  generally  so  ;  it  was  a 
rare  thing  nowadays  to  find  u  public  building  where  space  was  no 
object.  The  ty|>c  hie  linn  had  su[iptiod  to  the  Athenaeum  was  one 
fchat  was  easily  accessible,  and  hod  its  external  surface  visible  at  all 
times;  it  was  not  surrounded  by  brickwork,  beneath  which  corrosion 
might  be  going  on  unknown.  In  regard  to  tho  receiver,  to  which 
one  gentleman  bad  ttiken  exception,  he  might  say  thoy  did  not 
approve  of  its  present  arrangement.  They  suggeste<I  a  connection 
by  a  copiwr  bund  pijw  from  eooli  boiler,  but  Prof.  Jamieson,  as  the 
oonsulting  engineer,  proforrod  a  rigid  connoction,  and  wont  into 
the  question  of  expansion  to  see  wliat  tho  amoimt  woidd  be,  and 
satisfied  himself  with  the  nrrangemont.  Ko  aUo  told  them  that  iic 
ffot  the  sanction  of  Mr.  Lontjridgo,  and  ultimatKjly  the  conneotioti 
was  made  as  it  then  oxlstod.  So  far,  it  hud  not  given  any  trouble 
thftth©  knew  of.  ,  ■  .       ■     , 

Mr.  Lindsay  Baraet  nuid  that  with  rogurd  to  tl»c  moohaniojil 
engineoriny:  |)art  of  tho  |m|»or,  ho  would  remark  that  it  was 
eonorally  found  that  tho  spaoo  was  limitod  In  public  buildings, 
therefore,  tho  slow-working  flue  boiler,  having  suitable  hont- 
absorbiug  surface,  was  rather  out  of  the  ipiestion  ut  ordinary 
working  preesures,  and  to  his  mind  would  be  ontircly  out  of  con- 
Bidortttion  for  a  pressure  of  I50lb.  \ter  Wjuaro  incli.  such  iis  wa.s 
used  in  the  present  instance.  Naturally,  a  slow  working  machine 
was  more  easily  tended  than  a  fast-working  one;  but  he  vonturwi 
to  think  that  with  the  great  variations  of  power  re.iuired  in  ca^cs 
like  this,  tho  fust  working  boilor,  along  with  tho  higher  intelli- 
eonce  of  the  atteii<lant*.  would  attain  tho  highest  eommoroial 
efBoioncy.  One  would  have  cxi^tod  that  a  well  known  pubic 
teacher  like  Mr.  Jamieson  wouhl  have  treated  thiH  i^rt  of  tho 
subject  in  more  e^^actUnguago  than  t^  si»oak  of  horse- jiowor  of 
btiilep*  without  dcHning  that  h or w  power  in  «>i»W  Wjy.  ine 
Athen-i^um  boiler*,  might  l>e  H()  of  that  ^i^'V!''^'lr^•?■ft  "^.^^ 
coaled  them  to  that  extent;  bul  fm.n  TaMo  fV^i-^  W 
the  heat  efficiency  was  only  '•-  '  "  ' 

(for  the  pa[>or  gave  ono  no  ni* 

ctlicicncy   sobisfiod    tho   wh^  o»    i'>i     ru 

fiiliciooqy  as  referred  to  tho^  '^  "®  * 
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say  that  for  a  steam  plant  working  only  nine  hours'  full  power 
of  the  24.  it  m'os  bent  to  Attain  to  jO  i)or  cent.,  irrespective  of 
firot    cost,  so    OS    to    give    tlio    highei't    commerciiil    etBoi 
Regarding  this  low  heat  efficiency  of  .'tSd  |»er  cent.,  he  wottld 
to  stat'C  that  with  the  grate  area  as  useti  at  the  trial,  which 
much  as  one-sixt-eenth  of  the  total  heatin;^  surface,  it  would  i 
great  skill  to  prevent  waste  of  fuel,  ana   it  would    hero  bo 
resting  to  know  if  the  forced  draught  appliance  wum   in  uses 
time.     In  the  face  of  this,  when  it  was  remembered  that 
efficiency,  as  usuallv  st-ated,  was  a  combination  of  the  eflicieBeil 
the  firemen,  of  the  heating  surfjice,  and  of  the  furnaces,  i&s 
of  the  fuel  used,  it  was  just  |K)ssible  that  the  etticiency  of 
mission  through  the  given  heating  surface  was  really  good;  sod, 
coarse,  this  was  the  point  for  the  boiler  engineer  when  he  had 
a  free  hand  for  the  whole  arrangement.  In  Table  IV.,  Mr.  Jsar 
gave,  in  item  No.  6,  astatement  (without  the  value  attached)  of 
morcial  efficiency  which  he  (Mr.  Burnet)  considered  ijai to  mislssi 
and  really  ut^eleastothesteam  user.   It  would  beof  great  interert 
to  know  how  a  value  was  arrived  at  by  Mr.  Jamieson  in  initial 
his  complete  statement  of  cost  of   light  to  the   Athenieiiin 
prictors,  n»  comjiared  to  equal  light  brought  from  a  contnd  sts 
In  the  paragraph  headed  "Pi[jes  and  Flues,"  the  statement 
made   that   "throttled  passages  check  the  flow   of    these    A 
(steam,   water,   or  gases)   in    a   most   decided    manner.*' 
reason    why    this    well-known    truth    had    impressed    the 
suiting  engineer    of    the  Athenuum    so  much   as   it   seen 
ha^o    done,    was    that    be    decided     at     first    to     cooneot 
original    mnall    chimney    by    a    wruught-iron    box     0ue    to 
new    boilei>,    the    result    being    that    there    was    not    s  " 
draught  to  burn  the  fuel,  and  hence  the  blackest  of  black 
and  little  steam.     A  steam  jet  forced  draught  aptilianoe  ^ 

and  did  no  good  ;   only  nt  last  was  a  proper  cnimney   

whioh  ap[>eared  to  eive  such  excellent  natural  draught  that  n 
pr^u^tical  men  would  wonder  of  what  use  was  the  steam  jet.  Lsl 
grate  Hurfaoo  be  mode  so  that  '201b.  of  good  coal  be  borned 
natural  draught  r>er  square  foot  of  fire  grate,  get  an  inteH, 
tireman  who  woula  regulate  the  fire  with  the  chimney  damper 
not  by  the  fire-doors,  as  was  mostly  done  at  present  ;  tfaere 
then  be  abundance  of  steam  with  economy,  and  no  more 
than  at  present.  With  reference  to  Mr.  Jamieson's  remarks 
the  engines,  he  would  say  of  tbom  much  as  he  h«bd  said  in 
tu  the  boilers  as  concerned  size  and  sjjeed  ;  and  also  that  he  bi 
from  engineers  of  ext^ericnce  in  such  matters,  that  commi 
elliciency  was  attainea  best  with  subdivided  {tower,  jnst  as  ad< 
in  the  Athenteum.  Undoubtedlv  it  requii-ed  men  of  li 
intelligence  to  tend  fast-steaming  boilers  and  fast-running  eti]^. 
and  one  could  not  (to  take  an  extreme  instance),  expect  s  fi 
labourer  who  now  and  again  shoveled  coal  below  an  eg^- 
boiler,  to  be  able  at  once  to  keep  steady  steam  in  a  fire 
boiler,  or  in  a  Thorneycroft  tubnlar  torpedo  boat  boiler.  N( 
thele»R,  the  higher  intelligence  could  be  procured,  and  ehould 
got  and  paid  for,  as  it  could  easily  be  out  oi  the  saving  effected. 
Mr.  M'Whlrter  said  he  was  surprised  at  seeing  Frof.  Jamie 
piibli8hiM(;  such  statements  at  they  had  in  that  paper.  The  inl 
mation  iVof.  Jamicaon  had  given  rather  clearoil  the  ground; bi 
would  have  been  much  easier  and  much  better  for  the  dii 
if  the  facts  and  tigurcs  put  forward  that  evening 
embodied  in  tlio  patter  as  publiRliet^l ;  {mrticulars  of 
always  more  valuable  than  tho  results.  Resulte  were 
suspicious.  This  with  all  res^iect  to  Trof.  Jamie90n*e  >: 
he  was  sure  that  the  author  would  bo  the  very  last  to  ac* 
fromanyone  withontthenecesaary  data  enabling  these  to  buLlisuuw*. 
Ho  (Mr.  MMVhirtor)  wished  to  call  attention  to  the  fact  on  tf 
oUiciency.  He  quite  agreed  with  the  |»ositioii  the  author  took  » 
in  regard  to  tho  diflorence  between  small  high-3|)ee«l  engines •« 
larger  engines  running  with  slower  revolutions.  In  the  Atheni 
it  would  hnvo  been  im|iosBible  to  have  put  ui  large  (-orliss  engimi 
which  would  no  doubt  have  given  good  work  and  high  officieM^ 
When  it  wt\»  reuiembeied  that  such  engines  as  tliu«e  turned  at 
by  Willane,  running  at  400  revolutions,  and  obtaining  an  electrioJ 

liorso-[>owcr  for  something  like  ISlb.  nf  steam  pressure 

Prof.  Jamloson  :  More  tluui  that— 2S.  An  electrical  boM' 
jKJwcr  would  require  fully  more  than  i^Ib.  of  foed-wat-er  per  ho« 
Mr.  M'Wblrter:  If  Prof.  Jamieson  would  refer  to  the  discuflMi 
last  year  at  tho  Institution  of  Electrical  Engineers,  he  would  (id 
it  aa  he  hnd  stated.  He  referred  to  thediKcuaaion  on  Prof.  Forbvl 
|«i[«ir  on  electric  lighting,  etc.  Here  Vrof.  Forbes  referred  ■ 
ono  firm  in  Berlin  using  Corliss  engines,  and  working  with  » 
consumpt  of  ITilb.  of  wuter  jwr  electrical  horse-|>ower.      It  wodi 

bo  a  very  gomJ  thing  if  thoy  were  to  get  tho  results  of   •  '-^  *■ i 

draught  that  Prof.  Jamieson  had  Mseci.     This  was  som. 

and  it  would  bo  a  very  good  thing  to  got  the  steam  i . 

and  without  it.     From  the  author^s  remarks  about   the  nccumuw 

tors  and  the  defect  of  avoiding  reversals,  it  appeared  that  he  lui 

no  h.M.F.  cut-out  in  use. 

Pror.  Jamieson  :  We  have  that.    It  will  be  seen  in  the  d  _ 

Mr.  M'Whlrtor:   Coming   to   tho  dynamos,   he  did    not   at 

agree  with  the  remarks  of  Mr.  Mavor.     Ho  had   no  trouble  w 

ever  in  using  comiwund  dynamos,  either  in  working  them  sincl 

coupled  together  :  but  ot  the  same  time  it  was  neceesary  to  a 

the   regulation   of  co!nt>ounding   by   means  of   a    small    rl 

nsertodm  the  shunt  circuit  :  tho  reason  for  this,  which  was 

known.  IwnL'  that,  no  matter  bow  e.^act  a  dynamo  might  be  ma« 

to  eompound  unmod.Htely  on  starting  work,  the  rise  of  tempwTifc*! 

m  the  held  magnet  cod,,  altered  the  relative  values  of  the  nfim^S 

.one-  eio.tAMnn.  «nd  lowered  the  permeability  of  the  field  maeneto 

incroftMPd  both  tended  to  reduce  tho  voUacei 

nachmo  after  having  been  run  for  some  tiuTe.  li 

-  r.amo«  on  the  same  circuit  where  accumulalor 

ere  cerUuily  troublesome,  but  thi«      ^lUd  b< 
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lily  guarded  against.    His  firm  u«od  an  arrangement  whereby  ib 

M  quibo  iniposnible  to  have  the  accumulators  joined  up  to  the 

ain  circuit  at  the  Afimo  time  a^  the  dynamos.    It  wo*  exceedingly 

Ample  and  convenient.  It  was  a  pity  the  sizes  upon  dynamofl  were 

bot  marked,  n»  the  ffmiillneftfi  of  the  scale  maile  acournte  meafluro- 

^  ment*  ditHcuIt.    The  firfit  thing  th:it  would  occur  bo  electrical  engi- 

^*aeemwa8  thattheAthenii.'umclynamo6  appeared  to  bemucii  too  amall 

^j^or  their  work.      He  did  not  undertfttana  why  such  flmall  machine? 

iroroputin,and  thifl  imprecision  wnficantirmeci  by  the  electrical  datu. 

Taking  the  revoIulioiiH  on  given,  nlt«o  the  volts  and  the  annuture- 

'ams,  using  Kapp's  formula,  then 


KL  = 


U5 


600  X  24,810-" 


=  1,200 


iul    line*  in   the  magnet,   and   taking   the  magnet  as    lOin, 
net«r,  then  there  would   bo  78*5  square  inches,  or  a  flux  per 
square  inch 

78-6 

or,  t<ikin{;  the  leakage  value  as  etjual  to  1  '35  for  this  form  of  tield, 
then  the  total  tlux  (wr  square  inch  ^'3J'7      Thi*  wan  not  only  much 
.Above  ueuni  practice,  but  wom  higher  than  what  hiiH  hitherto  been 
■taken  08  the  theoretical  Umit  of  magnetisation,  and  nhowed  that  the 
Mratts  ez{)onded  in  obtaining  thit^  very  inteiiHe  Held  were  much  too 
iliigh  ;  in   other  wordii,  that  the  magnotieation  was  obtnined  at  too 
Thigh  a  price.  This  would  bef*eeii  when  they  conHidercd  that  the  force 
Ireciuirol  for  magaetiflation  had  to  be  increased  from  4*6,  with  an 
linuuction  of   16  lines   fterstjuaro  inch,  to  7'7|   with  an   induction 
n(]UAl  to  17  line^  per  square  inch.  Modern  practici*  showed  that  very 
liew  dynamos  wore  now  made  with  a  greater  magnetic  fiux  than  10 
'nes  fMjrftquaro  inch  (useful).    Ho  {Mr.  M'Whirter)  hod  ocoaiiion  ia 
Heaign    a    dynamo    for  almost  exactly   :«imilar   output.     Intftood 
having  7S*5in.  of  croaa-section  in  the  magnet,  he  had  found 
hat  to  get  goo<I  work  it  woh  necessary  bo  nut  in  section  c<(unl  to 
117  square  inches,  and  this  dynamo  had  a  urum  armature,  whereart 
Athonmum  mochinoa  were  (Jramme  wound.     Comirii;  to  tho 
nnature  of  the  Athenii'um  dynamon,  ho  found  thorn  in  much  the 
uno  condition  an  the  field   mngnctH — namoly.  overloiidod.     Tho 
arniaturO'turnH  wore  given  as  ^4S,  and  thia  multiplied  by  half  tho 
total  current  gave  the  load  in  ampere-turns  : 

I'J48  X  77=1.900  =:ampcrc-tams. 


( To  bt  continutd. ) 


CAMBRIDGE  LIGHTING. 


At  a  recent  meeting  of  the  Town  Council,  the  debate  on  electric 
lighting  was  resumed. 

A  comprehensive  ro|>orb  from  tho  Electric  LightinLT  Committoo 
woH  placed  in  the  handft  of  momberw  of  the  Council,  giving  tho 
entire  history  of  the  work  of  the  committee  sinco  thoir  first  meeting 
on  November  15,  1889.  Tho  proceedings  included  Dr.  Fleming's 
rofjort,  which  waa  before  the  committee  on  the  llth  December, 
1K89  ;  the  arrangements  mtido  by  the  committee  aa  to  tho  employ- 
uicnt  and  reniunenition  of  Dr.  Fluuiing  ;  Dr.  FlcaningV  reports 
of  tho  9th  December,  ISOO,  and  I4th  April  hu*t ;  and,  lawtly,  the 
IiiU-er«from  rrof.Carnett  to  Mr.  Finch,  dated  l4thApril,2*)lh  April, 
'iribh  April,  2Sth  April,  and  I2th  May  last.  These  had  reference 
to  the  system  of  electric  lighting  which  has  been  C4irric<i  out  by 
Mr.  Farsons  in  Nowcastle-UfX)n-Tyne,  and  which  Prof,  (iarnctt 
believed  to  be  well  adapted  to  the  rc<iuiroment«  of  Cunibridgo. 
The  letters  also  gave  the  results  of  tho  tostia  applied  to  Mr. 
Parsons's  radial  generator,  with  a  view  to  arriving  at  the  coal  con- 
sumption. Tho  committee  presented  all  these  documcnti*  for  the 
conBificration  of  the  Council,  and  again  recommended  tho  o'loption 
of  tho  rei>ort  of  the  1st  of  May  last. 

Alderman  Flnoli  said  tho  main  (juestion  they  hod  to  consider 
that  day  was  not  whether  tho  Council  would  adopt  a  system  of 
electric  lighting  for  public  streets,  bccaune  that  question  hml  been 
raiaed  and  distinctly  decided  on  u  former  occasion,  but  what 
system  they  were  prefiarod  to  proceed  with  ?  He  would  not  ask 
the  Council  to  definitely  order  the  committee  to  adopt  the  system 
which  was  then  under  consideration,  bub  he  would  put  it  in  another 
shajie,  and  aak  them  to  authorinc  the  committee  to  carry  the  scheme 
out.  The  committee  came  before  tho  Council  that  day  asking  for 
authority.  Surely  it  was  high  time,  now  that  that  question  hod 
been  before  the  Council  for  f>o  long  a  time,  to  take  some  definite 
Htops.  It  was  very  deHirable,  as  he  said  on  Thursday  last,  that 
they  should  utilira  the  winter.  If  the  winter  wat'  over  before  the 
electric  light  was  established,  they  would  not  get  that  supi)ort  from 
the  customers  which  they  would  have  if  they  had  the  lignt  in  tho 
earlier  part  of  the  winter.  He  did  not  think  he  need  bottier  the 
Council  by  going  into  the  details  of  the  question,  because  the  docu- 
menbs  which  ha^l  been  printed  by  order  of  the  Council  had  been 
placed  before  tho  membors  of  the  Council.  First  of  all,  there  wa« 
the  re)K>rt  of  tho  sub-cummittiM]  who  wont  bo  Kewcantlo  ;  then 
they  hod  the  letters  and  tho  discusi^ion  raised  by  Dr.  Fleming  : 
the  replies  of  Prof.  Garnetb  and  Mr.  Parsons,  and  tho  flubscnuent 
tetters  of  Prof,  f  jametb.  The  commitboo  found  that  the  worVs  at 
Nowcoffble,  where  bhe  burbine  engines  were  in  use,  hod  been  able 
to  give  a  certain  substantial  result,  and  thai  busineaa  had  been 
carried  on  at  a  profit.  Thorofoto,  oven  those  ougiiies,  imperfect 
as  they  were,  speaking  in  tho  Light  of  present  improvemente,  were 


Batisfoctonr  lor  the  purposes  to  which  they  wore  applied.  If  they 
were  flatinactory.  that  was  to  say,  in  regard  to  yielding  profits, 
then  they  had  one  substantial  fact  on  they  could  proceed  with 
tbtiir  work  in  Cambridge.  He  did  not  know  whether  bhe  com- 
mittee  would,  even  if  they  were  advised  by  the  Corporation, 
adopt  precisely  tho  same  maohinefi  that  wore  in  une  nt  the 
works  at  Newciuitlo,  because  there  wa^  undoubtotlly  a  great  deal 
of  difference  in  the  price  of  coal  at  Newcastle  and  Cambridge, 
and  what  would  very  well  pay  at  Newcurttlo  would  not 
nocofiparily  jMiy  in  t'arabridge.  lint  they  wore  shown  a  new  form 
of  turbine,  which  would  effect  very  great  economy.  An  experi- 
ment had  been  made  upon  the  new  machine,  and  the  result  went 
to  show  this  :  that  it  was  more  efficient  than  those  in  use  at  New- 
castle, and  it  reciuired  60  p^  cent,  lens  fuel  to  do  the  sameamonnt 
of  work.  Therefore,  if  they  could  make  a  profit  at  Newcastle,  they 
could  make  a  profit  at  Cambridge.  They  were  not,  as  had  been 
charged  against  tho  committee,  taking  ujion  themselves  theduties 
of  cx[>erts.  No  man  sitting  round  tlioKO  tables  who  was  about  to 
take  up  that  question  would  say  ho  w^is  an  exi>ert :  he  would  ask 
for  certain  facts,  make  enquiries  what  the  outlay  and  revenue  was 
likely  to  be,  would  pee  the  ditferent  kinds  of  roaciiinery  in  use,  and 
the  result  would  be  that  a  man  of  business  would  be  in  a  position 
to  form  a  judgment  as  to  whether  he  would  or  would  not  adopt  a 
syfltcm.  The  committee  and  sub  commibtee  had  been  doing  some 
thing  of  bhab  kind.  Ib  hod  been  suggested  that  there  was  only 
one  opinion  amongst  engineers  witn  regard  to  that  invention, 
and  that  opinion  was  adverse.  He  had  with  him  one  of 
the  volumes  of  the  PromtditiffM  of  tho  Institution  of  Mecha- 
nical Engineers  in  August  and  October,  1888,  when  Mr. 
Parsons  road  a  i>aper  describing  the  turbines  which  are  now 
in  use  at  Newcnsbfe.  There  was  one  chorus  of  praise  from 
beginning  to  end.  After  reading  extracts  from  the  speeches  of 
several  men  of  aminenco  in  favour  of  the  scheme.  Alderman  Finch 
Mid  if  it  was  true  that  there  was  only  one  opinion  upon  bhab  mabter, 
thoy  then  knew  from  an  authoritative  source  what  that  opinion 
was.  He  did  not  think  he  need  go  any  further  into  the  merita  of  the 
scheme.  The  sub-committee  who  went  to  Newcastle  was  composed 
of  men  who  were  very  fairly  representative  of  the  Council.  They 
were  shown  figures  p«imilnr  to  those  sent  to  the  Board  of  Trade  aa 
t>o  their  capital,  the  batance-sheec«  and  the  monthly  pay-sheeta, 
and  OS  the  Council  could  not  go  and  look  at  those  documents  for 
themselves,  they  asked  them  to  say  that  they  would  beliere  those 
men  of  business,  and  study  the  stabemenbe  bhab  had  been  made. 
He  contended  that  the  i>aragraph  in  tho  report  which  had  boon 
criticised  by  an  electricid  journal  had  been  abundantly  verified, 
inasmuch  as  instead  of  there  being  a  gain  of  35  per  cent,  there  was 
a  gain  of  nearly  r^O  per  cent.  What  they  asked  them  to  do  was  to 
authorise  tho  committee  to  proceed  on  the  line."*  of  their  report.  If 
they  agreed  to  thai,  they  would  be  asked  to  appoint  Prof.  Garnet 
as  electrical  engineer  on  bhe  berms  which  he  addressed  to  the  town 
clerk,  and  whicn  tho  committee  thought  very  reasonable,  and  then 
they  would  be  asked,  further,  to  authoru«  the  Electric  Lighting 
Commibtee  bo  proceed  up  to  n  certain  amount  of  expenditure.  He 
then  proposed  "  That  tho  committee  be  authorisea  to  proceed  on 
the  linos  of  their  re|)ort." 

ConnolUor  Soott  seconded  tho  motion. 

Coonoillor  Dr.  Porter  said  he  felt  very  sorry  that  he  found  ib 
necoHsary  to  move  an  amendment,  and  make  some  remarks  u|)On 
the  report  of  tho  committee.  The  first  point  he  would  like  to 
refer  bo  was  the  position  of  Dr.  Fleming,  who  was  one  of  the 
highest  authoritioe  on  electric  engineering.  Dr.  Porter  had  read  a 
copy  of  a  letter  forwarded  to  Dr.  Fleming  by  the  town  clerk,  which 
be  said  mofle  it  clear  that  Dr.  Fleming  hod  been  appointed  by  the 
Council.  Ho  contended  that  the  committee  had  no  right  to  dismiss 
an  officer  api)ointod  by  bho  Council,  and  asked  for  Dr.  Fleming  to 
be  reinstated  oh  profes-sional  adviser  to  the  CorfK>ratiun.  If  the 
committee  (li.smiftffed  an  engineer  simply  because  be  expreseed 
opinions  which  did  not  coincide  with  their  own,  he  did  not  see  tho 
u^e  of  an  expert  at  all.  Hu  wouUl  like  to  nuikc  one  or  two  romoi  ka 
uiton  the  rejwrt  of  the  Electric  Lighting  Sub -Committee,  which 
was  ailopted  by  tho  Electric  Lighting  Committoo.  The  most 
im[X)rtiint  question  for  tho  Town  Council  bo  consider  was,  ho 
thought,  would  bho  working  bo  remunerative?  Alderman  Finch 
referred  to  the  accounbs  ke[it  at  NewcoHtlo,  and  mentioned  bhe 
profits  bhoy  might  cx[»cct  if  that  system  was  adopted.  It  seemed 
that  the  balance  for  the  half-year  was  £843.  Dr.  Porter  then 
referred  to  what  he  considered  to  bo  two  most  important  omiBsiona 
from  bhe  accounts — namely,  interest  on  th«  capital  ox[)ended  and 
retHiirs  and  renewal  of  the  machinery.  If  those  items  wore 
allowed,  tho  profits  would  be  £65,  and  if  they  deducted  a 
further  sum  for  extra  cost  of  coals  they  would  have  their  proBb 
of  £843  converted  into  a  loss  of  £400.  He  thought  from  that 
atatomenb  it  was  quite  clear  that  tho  works  at  Newcastle 
afforded  no  satisfactory  bosir;  for  them  to  work  a  similar  system 
with  any  chance  of  making  any  profit  what«oever.  He  next 
quoted  statement's  from  the  report  of  the  sub -committee,  with  a 
view  of  showing  that  twice  tho  amount  of  steam  was  required  to 
work  tho  turbine  system  that  was  necessary  for  working  other 
n^iitema  with  an  ordinary  engine,  and  read  extracts  from  a  letter 
from  Mossrs.  Willans,  objectmg  bo  misleading  stMbomenbs  in  bbo 
ref)orb  as  to  the  consumption  of  steam  in  the  Parsons  turbine  and 
bhe  Willans  engine.  It  waa  stated  in  the  report  that  in  tho  new 
form  of  Parsons  turbine,  a  saving  of  lib  per  cenb.  would  boefTected, 
and  Mr.  Alderman  Finch  in  his  speech  nad  advanced  thi.^  having 
to  .50  per  cent.  Prof,  i^iarnett's  reports  rested  far  too  much,  like 
that  of  the  committee,  on  hy|X)thesis.  Why  ware  not  the  experi- 
ments conducted  on  the  new  installation  at  Scotland  Yard,  and 
all  hypothetical  RtAteniont*  got  rid  of  ?  He  KtAtM^  vSwjCu  *3cv  «v\rx\- 
mont  conducted  ou  \\\«i  ^\^^Vv\t  \v*\*X\*.Vvi\\  »X.  V«feV>s.x\\«ivv.'*fc,vKA5i.'«. 
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Lubor&trory,  showed  that  the  con^umplion  of  coaI  per  unit  ^cnoratod 
wasS-'Uh.  He  thought,  the  only  jugtificAtion  for  the  Town  Council 
uiulerLnkin^  any  Hyatem  of  electric  lighting  wiia  to  mnke  a  [irofit 
for  the  relief  of  the  ratoe.  If  they  couM  not  show  clearly  tlini  thoy 
could  inaUo  a  profit,  then  it  woukt  bo  r|uito  wrongs  for  the  Council 
to  undertake  a  schome  which   might  involve  the   rate[)ayer8   in  n 

great  low.  Ho  moved  in  Mibstanoe  that  the  roiwrt  be  iimended, 
y  referring  tho  fjuefition  of  the  efticiency  of  tho  Parr^ons  turi)ino 
08  tt  motor  to  Mr.  Kennedy,  M.LC.E.,  ontl  that  Dr.  Fleming  bo 
reappointed  profcsi^iona]  mlviser  to  the  Corporation. 

Councillor  Viator :  May  I  ask  the  question  whether  Dr. 
Flemiiii;  was  appointed  bj*  thia  C^iancil  ? 

The  Town  Clerk  ;  No,  sir  ;  he  was  not. 

Connoillor  Vlnter  :  Then  Dr.  Porter's  eont«ntion  entirely  falb 
to  the  ground. 

CoanoUlor  Dr.  Porter  then  rend  a  portion  of  the  town  clerk's 
letter  to  Dr.  Fleminj^,  which  wa«  as  follows  :  "  I  have  to  Inform 
you  that  the  terms  ntated  in  your  letter  deacribinf?  the  scope  of 
your  duties  in  regard  to  the  electric  light  in  too  town  were 
approved  by  the  Electric  Lighting  Committee,  and  uiKin  their 
recointnendation  have  been  sanctioned  by  the  Council,  subject  to  a 
slight  alteration  in  paragraph  B." 

ConuoiUor  Vlnter  :  That,  surely,  in  no  appointment  by  the 
Council. 

Alderman  Cockeroll  neconderl  tho  amendment,  mainly  because 
he  thouglit  the  matter  rei[utrod  further  consideration,  and  that 
they  ought  to  receive  further  advice  before  thoy  procewled  with 
any  scheme.  If  they  did  as  Alderman  Finch  asked  them  to  do, 
they  would  be  committing  themselves  irrevocably  to  that  particulax 
echeme.  He  thought  the  matter  was  one  of  such  great  importance 
to  the  town  that  they  could  not  do  bettor  than  have  further  advice 
before  taking  further  proceedings  in  that  matter.  Aa  to  whether 
Dr.  Fleming  was  appointed  by  tho  Council,  ho  was  surprised  to 
hear  the  suggestion  that  he  was  not.  He  distinctly  remembered 
the  oommitteo  making  a  report  to  the  Council,  and  the  Council 
confirmed  that  rei>ort.  If  that  was  not  an  ap|K)intraent  by  the 
Council  ho  would  liko  to  know  what  was. 

ConnoiUor  Vlnter  ditl'crod  with  Alderman  CockerelUand  said  it 
waa  not  a  question  for  further  consideration  at  all.  It  was  a 
question  of  thedieposalof  theelectriclightfor  Corabridgeby  the  Town 
Council,  and  if  the  recommendation  of  the  committee  wa?  thrownou  t 
that  mornings  he  thought  they  would  have  a  very  great  deal  of  dilli- 
calty  in  Hnding  a  committee  who  would  labour  for  the  electric  light 
as  they  had  done  for  years  past.  First  of  all,  ho  contended  that 
Dr.  Fleming  himself  had  practically  resigned— he  never  was 
ap|3ointod  by  the  Council  at  all.  After  that  thoy  could  not  place 
any  confidence  in  him  as  a  practical  man.  Dr.  Porter  laid  stress 
upon  tho  balance-sheet  prepared  at  Newcastle,  from  which  he 
argued  that  there  would  be  a  loss  if  the  system  was  adopted  in 
C-nmbridge.  But  Dr.  Porter  might  have  looked  a  little  further, 
and  told  tho  case  fairly.  Dr.  Pointer  aj^sumetl  that  the  price  of  the 
electric  light  in  C'ambridgo  was  going  to  be  the  wime  as  in  New- 
castle, whereas  it  vr&a  going  to  bo  2.')  per  cent,  more,  which  ma<ie  a 
difference  of  XI, '200  per  annum.  He  thought  Dr.  Porter  oughtnot 
to  have  omitted  such  an  imijortant  fact.  The  ronsons  Prof. 
Oarnett  expreaaod  himself  in  favour  of  the  scheme  were,  first, 
the  small  cost  of  the  machinery,  and  then  ho  wont  on  into  details 
nbont  the  buildings  and  tho  efficiency  of  the  scheme.  Now, 
if  tho  cost  of  tho  machine  bo  one-third  less  than  that 
reoommended  by  Dr.  Fleming,  and  the  efticiency  woe  the 
same,  it  could  not  {)06Mibly  be  contended  that  thoy  were 
advocating  the  cheapest  thing  nimply  because  it  was  the  choa{>OHt. 
He  was  sure  that  every  member  of  tho  committee  was  [wrfcotly 
satisfied  that  that  was  tho  best  sclieme.  There  was  only  one 
member  who  ditfered  as  to  the  report,  and  lie  not  upon  the  prin- 
ciple :  he  thought  it  would  be  better  in  the  hands  of  a  com^mny 
thaD  in  the  hands  of  the  Corporation.  They  had  tho  unanimous 
report  of  the  committee,  and  he  hoped  that  thoy  would  support 
it.  If  the  Council  were  going  to  undertake  the  work,  thoy  ought 
to  do  it  at  once.  Their  provisional  order  would  run  out  next  .July, 
and  they  ought  not  to  lose  the  chance  of  taking  the  matter  up. 
He  thought  that  post  experieuce  showed  thxit  if  the  C'ouncil  hud 
boon  wise  in  tjiiiing  up  the  work  of  the  water  and  gas  companies— 
and  he  went  further,  and  said  the  tramways — thoy  would  be  very 
much  bettor  oH*  than  they  were. 

CoanoUlor  Bnrford  expressed  a  hot>0  that  the  amendment 
would  be  acooptofl.  Thoy  batl  the  rat-e[»ayer.«  to  study,  and  ho 
maintained  that  they,  as  a  corporate  body,  ought  not  to  ent«r  into 
any  cofnmercinl  speculation  unless  they  could  make  it  pay.  They 
were  In  no  jtarticulnr  hurry  for  tho  electric  light ;  thoy  could  wait 
a  little  while.  He  thought  it  would  be  a  great  deal  bettor- 
there  would  be  le»e  expense  and  risk— if  a  company  took  the 
matter  up.  He  did  not  know  they  had  individuals  who  could 
carry  out  that  matter  better  than  they  could  in  London.  They 
did  not  find  any  corporation  or  vestry  having  taken  tho  matter  up 
in  London,  and  he  thought  that  with  one  exception  public  bodies 
were  like  London.  If  they  went  to  BiiTQingham,  they  found 
the  Council  in  a  similar  |K>aition  to  themselves.  They  foutui. 
after  a  great  deal  of  discussion,  it  would  be  much  wiser  and 
less  expense  to  the  ratepayers  if  a  private  company  took  the 
matter  up.  He  felt  certain  that  the  adoption  of  the  electric  light 
by  the  Council  would  mean  incroaaed  ratee.  H  thoy  w>":o*^ 
£30,000  or  £40,000  it  must  mean  an  increaae  in  the  ratoe,      "«  '«ii- 


certain  that  if  they  promoted  that  scheme  they  would  lajo 
increased  rates,  but  U  they  throw  the  re«r>on«ibihtv  on  i"  »"^'>^ 
.^^..-1  «r  r>^r^r^n-u  tUov  Pniild  cfflt  what  thev  asked   !or._    ir.  was 


■^^  ^* 


vidualor  comiffluy  thoy  could  get  what  they  wi--  »».  ^„  h«<i 
too  serious  a  matter  to  enter  into  that  schonio  hastily,  i  nov  na  i 
had  some  splendid  reports,  but  when  Dr.  HommR  r'**^  "*^ 
scheme  he  found  it  to  be  a  failure.  Ho  ^ui  that 
ou^ht  aot  to  havB  been  dismiaaed.     l>t.  AflBMB  wa* 


scicntious  man,  and  too  conscientious  to  allow  the  Corporatioo^ 
be  dragged  into  a  thing  which  he  thought  would  not  jiav. 
wanted  the  electric  light— it  was  a  splendid  tiling— but  be  thooBh 
thoy  ought  not  to  st»end  the  rate|Miyers'  money  when  they  wofti 
not  receive  benefit.  He  knew  there  was  u  strong  feeling  tkat  I 
would  be  a  good  thing  if  the  matter  was  in  the  hands  of  a  commn 

ConncUlor  K.  C.  Yoan^  thought  thoy  tiad  already   fletUeo  m 
question  pome  time  finco  that  tney   int«nilerj  to  carry  thAt  wii 
out.     Wore  they  discussing  that   morning   whether    they  wertH 
have  the  electric  light  or  not?     He  understood   they   htto  alrwd^ 
agrec<f  to  undertake  the  electric  light,  and  tho  only  point  tbey  \ai 
to  consider  was,  which  was  the  best  method  of    carrying  it  i»Si 
execution.  On  the  a<lvico  of  Dr.  Fleming,  a  f*chome  waa  submiUil 
to  them  which   thoy  thought  would  pay,  both  tinanciallv  Aoda 
far  as  tho  lighting  was  concerned.     To  their  Ruri^riste    tb^  dk 
covered,  as  time  went  on,  that  instead  of  that  being  tho  cam,  Ih 
initial  costs  were  so  great  that  the  committee  must   of 
stay  their  hand.     A  sub-committee  was  appointed    to  consdi. 
whether  some   more   excellent   way   might    not   be    devised  tirl 
executing   what   woi*   the  intention   of   tiie    Council,      The   ok 
committee    visited    Newcastle    and    Bnwiford,    and    came  Ud 
with     tt     report     strongly     advocating     the    a<loption      of     Mt' 
Porsons's    system.     They   had   not   diamiseed    Dr.  Fleming;  I*! 
said   Dr.  Fleming  had   practicallv  withdrawn  from  the  Bituatm 
When  the  matter  was  submittea  to  Dr.  Fleming,  he  di^tinctif 
said   he  could  not  recommend   the  system  of  Mr.  Parsons  ;  «b4^ 
tbey,  on  the  other  hand,  could   not  accej't  Dr.  Fleming's 
because  the  costs  were  so  great.     Tho  <iue:«ti0D  was  whether  litff] 
should  or  not  adopt  the  system  of  Mr.  Parsons,  which,  in  conti 
distinction  to  Dr.  Fleming,  they  believed  could  be  worked  «i* 
profit.     He  did  not  expect  much  profit  for  the  first  ycsar  or  tire; 
no  one  who  started  a  new  venture  ex[iected   that ;  but  when  k 
looked  at  the  fact  that  tho  light  would   be  all  over  the  town  in  U 
or  15  years'  time,  he  thought  that  those  who  found  the  moi 
the  undertaking  would  receive  profit  from  it.     In  the  coae 
water   and   gas   com^uinies,  the  people  all  over  the   town 
obliged  to  have  water,  and  in  many  cases  thoy  were  obi 
have  gas,  and  the  shareholders  readied  the  benefit ;  but  if, 
other  hand,  the  Cerporation  undertook  the  management  of 
concerns,  tho  ratepayers  would  have  received  tho  benefit. 
was  the  re^ison  why  he  had  always  advocated  that  those  COD* 
should  be  in  the  hands  of  the  CorjK)ration. 

CouncUlor  Dr.  Kenny  observea  that  Councillor  Young 
to  forget  that  the  inhabitants  of  the  town  were  under  no  obi 
tion  to  have  the  electric  Hght.  Their  exi>erience  had  been 
much  enlarged  in  more  than  one  direction  since  they  first  foi 
tho  idea  of  applying  to  tho  Local  (iovernment  Board  in  refi 
Lo  that  matter.  \Vluvfc  had  they  there  that  day  in  that  report 
Thoy  had  a  record  of  tho  changea  and  cxjterionces  ox  tfa 
committee.  It  was  not  very  long  ago  that  a  scheme  was  to  ha' 
been  carried  out  by  Dr.  Fleming.  That  was  put  to  the  teet 
ex  t«rience  by  the  opponents  of  the  scheme  and  collapsed, 
the  committee  brouglit  forward  another  scheme,  wnioh  tool 
of[uaUy  well  upon  pH[jer.  That  was  submitted  to  the  oasluu 
Dr.  Fleming,  and  tti.it  agoin  collapsed,  and  the  consequeQi 
Dr.  Fleming  collapsed  also.  He  (Coucoillor  Dr.  Kenny)  ^^i 
tending  that  day  that  they  were  entitled  even  at  that 
consider  whether  or  not  it  was  desirable  that  the  Corpoi 
should  undertake  that  work.  Councillor  Burford  had  told  them, 
his  increasing  experience  of  the  work  of  the  Corporntiou  hod 
him  steadily  to  believe  that  it  wouhl  be  unwise  for  the  C'or|x>rft' 
to  undertake  extra  duties.  He  confessed  exactly  tho  same.  He 
was  in  a  po.sition  of  doubt  when  he  first  came  into  the  Councilr 
but  hi:a  increasing  exi>oricnce  of  the  burdens  on  the  shouldervol 
the  Corporation  Ted  iiini  to  think  that  they  were  not  a  body 
suliiciently  numerous,  and  had  suthcient  leisure  to  be  able  to  toks 
upon  their  shoulders  an  extremely  important  commercial  undcr- 
takin^^.  He  felt  that  the  more  becauMO  that  undertaking  involvied 
a  capital  expenditure  of  not  less  than  £27,000.  That  might  he» 
rteabite  to  some  Corporations,  but  they  were  to  take  it  u(>on  their 
shoulders  when  they  had  a  great  sewage  scheme  which  they  could 
not  [Kwsibly  put  of!.  For  those  reasons  be  hoped  thoy  would  piuus 
before  it  was  too  late,  and  resign  that  important  undertaking  to 
private  onLorpripe. 

CoanoUlor  Wklbley  said  that  with  reference  to  the  qucetii 
which  had  been  raised  as  to  whether  the  scheme  should  be  undt 
taken  bv  a  Cor|»oration  or  a  private  company,  he  felt  very  strong! 
that  it  t^jould  Ijo  in  the  hands  of  the  Corfwration. 

CoanoUlor  Bond  said  that  as  electricity  was  comparatively  _ 
now  science,  ond  improvement*  took  place  every  year,  it  was  jasfc 
[Kwsible  that  after  tho  committee  had  been  at  work  eometime, 
thoy  would  tind  a  moi-e  excellent  scheme  than  they  had  at  present 
He  thought  thoy  were  very  much  indebted  to  Dr.  Porter  for 
pointmg  out  that  they  ought  not  to  undertake  works  of  thu; 
sort  unleaa  they  would  >o  remunerative.  He  (Councillor  Bond) 
would  rather  say,  unless  tho  town  were  safe  from  losinjt  monev 
If  the  committee  were  eoing  to  carry  out  that  scheme,  had  thev 
made  up  their  mindt.  that  tho  town  would  not  incur  a  lo«»  H 
tbey  did  not  carry  t.hut  report,  of  course  the  committee  would 
\T^\.  -.  '^^'^  "«ro  they  going  to  got  another  committee?  He 
thought  It  would  be  Iwtter  if  a  private  company  were  allowed  to 
carry  the  scheme  out;  but  under  the  circuml^tances  ho  hadrom. 
to  tho  r^nclusion  tl>at  they  would  be  able  to  make  it  piLy.^d^ 
t«wn  would  not  be  involved  ,n  a  loss.  He  did  not  fwT  \WiS 
after  the  hard  work  the  committee  hod  done  to  oppose  the^ET 

Alderman  Flnoh  iwintor  out  that  if  h^  »lmi2i  *i !:  ^ 
.hown  by  several  members  of  tho  C  Wil  as  to  w^hn.^^  ''"'^"^' 


""*"  «wmu  ue  maae  to  pay, 
be  arrived  at  that  ooncluaio 
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been  itated,  there  waa  not  a  single  member  of  the  committee 
ared  to  go  on  with  hiu  scheme,     lie  contended  that  Dr.  Porter 
formed  ni8  opinion  on  nnrrow  f)remiseB,  and  concluded  by 
in^  tlint  the  committ^o  believed   thnt  the  scheme  would   pay 
way. 
On  the  amendment  bcin((  put  to  the  meeting,  10  voted  for  it 
ftnd  19  af^ainst.     The  motion  wa^  then  agreed  to. 

On  the  motion  of  Aldermaii  Finch,  seconded  by  Cennelllor 
Vlater,  it  waa  decided  to  appoint  Vrof.  W.  Garnebt  electrical 
engineer  for  carrying  out  the  achenie. 

It  wa8  also  decided  :  "That  in  the  event  of  their  ref>ort  of  Ist 
May  bein^  adopted  by  the  CounciU  they  bo  authorised  to  conclude 
Oontractc  for  the  Cftrrying  out  of  the  electric  lighting  of  tl»e  town 
oti  the  general  linee  of  tliat  report,  it  being  underefcood  thnt  the 
total  coat  flhall  not  exceed  £26,500,  and  that  the  inetjillation  ehall 
SuUice  for  5^1)00  liglita  of  16  c.p.  or  their  equivalent." 


COMPANIES'  MEETINGS. 


CITY  AND  SOUTH  LONDON  RAILWAY, 

The  adjourned  general  meeting  of  this  Company,  to  conHidor  the 
mieetion  of  i-aining  further  capital,  vrtiB  held  on  Tuewlay  at  W'in- 

pcaeBtor  Kouso,  Mr.  G.  C  Mott  {chairman)  presiding.     A  report  of 

W  the  proceedings  which  gave  rise  to  this  adjournment  will  be  found 

m  in  our  Ihhuc  for  Juno  19. 

1^  The  Chalrxnon  mid  they  would  remember  that  at  the  mooting 
heldoii.luno  10  it  wa^  agreed  that  in  the  interval  the  Directonii 
shouKl  have  a  conference  with  eome  of  the  larger  shareholdere  of 
the  L'omiMiny  to  see  whether  any  method  could  be  devised  for 
raining  the  additional  capital  in  a  betti*r  and  more  economical 
Wftv  tnan  had  been  nropoaed.  That  eonferonco  hod  been  held, 
and  the  matter  han  been  very  fully  and  carefully  diftcussod  : 
and  in  the  result  it  was  agreed  by  all  of  tbom,  ho  thought, 
that  the  recommendation  made  to  them  by  the  Directors 
was  the  best  and  most  economical  way  of  t*ai«ing  the  money. 
It  was  proposed  to  slightly  modify  the  retwlution,  and  this 
quite  met  the  view  of  the  Oirectorn  thomRelvea  — namely,  that 
ftlthouph  they  created  £15<J,(MX)  of  preference  J*harc8,  tlioy  should 
be  autnoriflod  at  the  present  moment  to  issue  only  r»,CN)0  of  them  — 
that  was  £50,000.  It  had  also  been  thought  desirable  that  the 
preference  ttharen  should  carry  with  them  the  ortlinnry  voting 
power,  the  same  as  the  ordinary  Hhareholders  had.  He  concludwl 
by  proposing  :  '*  That  the  ropolution  |iaBf<e<l  at  the  general  mei'tirig 
of  the  Comi>any,  held  nn  August  12th,  ISIM),  relating  to  the 
ci-eation  of  tho  new  capital  nuthorii^ed  b^'  the  City  and  South 
London  Railway  Act,  1890.  bo,  and  the  same  ifl  hereby,  cancelled 
and  annulled,  exceot  ob  to  the  creation  or  i««ue  of  5,0<_H)  ortlinary 
shares  of  £10  each,  jMirt  of  the  total  number  of  'JO.OtX)  nhare* 
authorised  by  tho  said  resolution."  This  was  ftimply  cnnceUin^ 
what  they  did  nearly  a  year  ago  in  creating  all  the  balainie  lua 
ordinary  capital.  They  must  cancel  this  betore  they  could  create 
tho  preference  shares. 

Tho  motion  was  seconded  by  Mr.  8,  Hanbnry,  and  carried 
unanimously. 

The  Chairman  then  proposed  tho  following  resolution  :  "That 
£l.V),(M)()of  thewhure  capital,  being  the  balance  of  the  C'iOo.fHHl 
authorise<l  to  be  created  by  the  City  and  South  London  Railway 
Act,  1890.  bo,  and  the  same  is  hereby,  created  in  I5,(X)0  preference 
•huree  of  £10  each,  bearing  interest  at  the  rate  of  £.'5  i)er  cent,  per 
annum,  and  that  the  DirectorM  bo,  and  that  they  are  hereby,  autno- 
rised  to  issue  ri,(HX>  of  sucli  preference  sharos,  in  such  amounts,  at 
such  ttme<«,  and  on  Huch  tenns  and  conditiooR  as  they  may  think 
fit.  The  holders  of  the  preference  Rhare^t  hereby  created  Rhall  ho 
entitlo<t  to  vote  on  the  same  scale  of  voting  as  the  holders  of 
ordinary  Rhares." 

Mr.  Hanbary  seconded  the  resolution. 
A  SliarAbolder  asked  whether  the  interest  was  cumulative. 
The  Chalrmaa  said  that  they  could  not  make  it  cumulative 
under  their  Act.  The  shares  were,  in  fact,  ordinary  shares,  having 
n  priority  ns  regorrled  interest.  They  munt  remember  that  the 
amount  of  preference  capital  they  created  was  very  small  in  pro- 
portion to  the  ortlinary  capital — much  smaller  than  in  I  ho  case 
of  any  other  railway  company. 

The  resolution  wa«  carried  unanimously. 


COMPANIES'  REPORTS. 


NATIONAL  TELEPHONE  COMPANY. 

The  report  of  the  IHrectors  for  the  year  ending  April  .30  stAtes 
that  there  is  a  balance  to  tho  credit  of  not  revenue  account  of 
£104,S'J1.  88.  Id.,  after  providing,  among  other  charges,  for  the 
cxponpes  of  i.%suing  new  debenture  stock,  and  the  accrued  interest 
thereon  to  April  30.  1K91.  Of  thin  amount  tho  Hum  of  £6*2.973  has 
boon  absorbed  by  the  ixvymcnt  of  an  interim  dividend  on  tho  pro- 
ferenco  shares  at  tho  rate  of  6  \Mir  cent.  i)er  annum,  and  on  the 
ordinary  aharoa  at  tho  rate  of  5  per  cent.  |>or  annum  for  the  first 
six  months  of  tho  year.  Tho  Directors  propone  to  pay  a  further 
dividend  on  the  preference  shares  at  the  rate  of  6  f>er  cent,  per 
annum,  and  on  tho  ordinary  shares  at  the  rate  of  7  fier  cent,  mv 
annum  for  the  lost  half  of  the  year,  which  will  absorb  a  further 
sum  of  £86,365.  I9s.,  leaving  a  balance  of  £4o.4S2.  Os.  Id.  Out  of 
tbU  amount  thoy  propose,  under  article  113  of  the  articl9B  ol  awo 


oiation,  to  transfer  to  reserve  aeooant  £40,000,  bringing  np  the 
amount  of  the  reserve  fund  to  £93,500,  There  will  tneu  remain 
£o,482.  9s.  Id.  to  be  carried  forwarrl  to  next  year.  Ttie  extension 
of  the  Company's  business  during  the  Utst  year  has  been  so  lart^e 
that  notwithstanding  the  heavy  reduction  of  rates  which  the 
Directors  thought  it  wise  to  make  in  the  provinces,  in  view  of  the 
expiration  of  some  of  the  Com[)any's  most  important  patents,  the 
groj«  revenue,  which  last  year  Htood  at  £41 1,114.  14r.  Id.,  reached 
£418,.'>0O.  7s.  8d.  on  April  30,  IS9I,  and  is  still  steadily  increasing^. 
The  numbor  of  exchange  and  jjrivate  line  subscribers  over  the 
whole  of  the  Company's  system,  mcluding  the  South  of  Knglond 
district,  which  last  year  was  '29,*J.)7,  was  on  April  .1U,  1891,  35,440, 
an  increase  of  6,1  S3  subt^criberH  duiing  tho  year,  and  tho  number 
of  subscribers  is  still  increasing.  The  Directors  are  still  acting 
upon  the  conviction  that  it  i<t  of  vital  imf^ortanco  to  continue  the 
policy  of  developing  and  improving  the  (*om[)anT'B  system, 
and  of  giving  greater  facilities  to  the  public.  Tbe  aocroed 
rantal  for  the  year  ending  April  30,  1890,  was  £363,704.  I7a.  6d. 
For  tho  present  year  it  ia  £422,378.  6e.  2d.  The  working  expensee 
for  tho  year  ending  April  30,  1890,  amounted  to  £148,457.  Os.  9d., 
being  407  per  cent,  on  the  accrued  rental,  whilst  the  working 
expenses  of  this  year  amount  to  £184,056.  9^^.  6d.,  being  at  the  rate 
of  43*5  per  cent,  on  tho  accrued  rental.  The  Directors  have  taken 
over  the  business  of  tho  South  of  Engl-md  Telephone  Com|>any, 
Limited,  which  is  now  merged  in  thin  Companv.  On  the  amalga- 
mation, in 'Tuly,  1880,  of  tlie  three  [)rinci[)al  comitanies,  it  was 
thought  dcf^irable  that  the  customary  untniol  retirement  of  one- 
thircTof  the  Directors  should  not  take  place  at  the  end  of  the  first 
year,  in  order  that  the  numerous  arrangements  rendered  necessary 
oy  the  amalgamation  and  reorganisation  of  the  Company  might 
not  bo  interfered  with.  These  liaving  been  now  completed,  and 
two  of  the  pmvincial  companies — the  Northern  ann  South  of 
England  Tclciihono  Companies— haWng  been  absorbed,  the 
]>irector»  think  they  ought  all,  at  this  meeting,  to  place  Uieir 
otHces  at  the  disposal  of  the  shareholders,  and  submit  themselves 
for  their  approval.  They,  therefore,  now  all  retire,  and  being 
eligible,  offer  themselves  for  re-election.  Tho  auditors,  Messrs. 
Welton,  Jones,  and  Co.,  retire,  and  ore  eligible  for  ro-election. 


NEW  COMPANIES  REGISTERED. 


Baboook  and  Wilcox,  Limited, — Kegistored  by  Ilollams, 
Sons,  Conaixl,  and  Hawknley,  Mincing  lane,  E.C.,  with  a  capital 
of  C'-MO.fKJO  ill  I(»,(XM>  preference  ehuren  of  £10  each  and  I  »,0()0 
ordinary  »»hnic«  of  £10  each.  Object :  to  aciiuire  tho  undertaking 
heretofore  carricMl  on  in  London,  (ilosgow,  and  elsewhere,  other 
than  in  the  United  States  of  America  and  the  Island  of  Cuba,  by 
the  Habcock  and  Wilcox  l^nmftany  of  Xcw  York,  in  accordance 
with  an  agreement  expressed  to  be  made  between  the  Babcock 
nnil  Wilcox  Comfiony  of  New  York  of  the  one  part  and  tho 
Company  of  the  other  \tt\rl,  and  to  carry  on  business  as  manu- 
facturers of  water-tube  steam  boilers,  and  generally  the  bnsinees 
of  engineers  and  manufacturers  of  machinery  of  every  descriptian. 
The  hrst  subscribers  are : 

Shares. 

C.  A.  Knight,  114,  Newgate- street,  E.C 1 

W.  Shaw,  Upper  Highlevor-rood,  North  Kensington 1 

H.  P.  Smith,  1,  Farley-terrace,  Wilna-road.  Eorufield 1 

.1.  E.  Slack,  24,  rarkhurst-rood,  HoUoway,  N 1 

W.  Reavell,  114.  Newgate-street,  E.C 1 

R.  Maurice,  114,  Newgate- street,  E.C 1 

E.  Stinton,  114,  Newgate-street,  E.C 1 

There  shall  nob  bo  less  than  three  nor  more  than  seven  Diieetom. 
The  tirst  are  Andrew  Stuart,  Sir  William  Arrol,  Arthur  Telford 
Simpson,  J,  Cr.  Mair  Kumley,  Charles  Albert  Knight,  James 
Hermann  Rosenthall,  and  Henry  Faustin  Knight.  Qualificatioo, 
£2,()00.     Remuneration,  £2.000,  divisible. 

Bonmemouth  Llgbtlng  Company.  —With  a  capital  of  £50,000 
in  shares  of  £5  each,  the  Bouniemouth  and  District  Electric 
Supply  tympany.  Limited,  has  been  formed  to  undertake  the 
supply  of  electric  light  and  power  in  Uournemouth,  and  for  that 
purpose  to  takeover  the  central  Ht^tion,  business,  and  undertaking, 
under  provisional  orders,  of  the  Brush  Eloclrical  Engineering 
Company  in  Bournemouth.  The  arrangements  undor  which  the 
(-ompany  ia  to  acquire  the  undertaking  and  pro^»erty  provide  for 
tho  payment  of  £17,270,  at  the  option  of  the  Company,  either 
wholly  in  cash  or  in  shares,  or  (lartly  in  cash  and  partly  in  nbaree. 
A  minimum  dividend,  at  the  rate  of  ^^  per  cent,  per  annum,  upon 
the  [laidup  capital  is  guaranteed  by  the  Brush  C-om|»kny  for  the 
firyt  thieo  years. 

Gloucester  Eleotridty  Supply  Company,  Limited. — Registered 
by  Sydney  Morse,  4,  Fenchurch-avenue,  E.C,  with  a  capital  of 
£UN)  in  £1  RharcH.  Object  :  to  carry  on  business  as  electrical 
engineers,  electricians,  etc. 

Mlddlosbrongh  Eleotridty  &apply  Comp&By,  Limited. — 
Regialcred  by  Sydney  Morse,  4,  Fcnchurch  avenue,  E.C,  with  a 
capital  of  £100  in  £1  shares.  Object:  to  carry  on  generally  the 
buf>inesR  of  electrical  and  mochanical  engineers,  etc. 

Queon  Anne'e-manaions  Lighting  and  Heati&K  Company, 
Limited, —  Thw  Company  has  been  formed,  with  a  share  capital 
of  £<30,00'J  in  3,<)0(>  four  and  a  half  [>ercent.  cumulative  preference 
shares  of  £10  each  and  3,(X>0  ordinary  shares  of  £10  eoca^  (q^  tfesk 
puritOHG  of  taking  over  and  worWm^  &  cmwVvmiWo^  \>\%VR»5X^'a.  ^''^^ 
supplying  o\ec\.r\c  \\%\\t  o.tvA  V'^A.Tii.viNxt  v^^««  Vci  <^^v«!fa^^  ^"^^^^ 
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and  for  the  dietribution  and  puhficAtton  of  the  water  supply 
thereto,  to^^thor  with  a  loa^c  oi  tho  basemont  of  the  premises. 

Roohdaltt  Eleotiioity  Supply  Company,  Limited. —Kegiaterod 
by  Sydney  Morse,  4,  Fencburch  avenue,  E.(\,  with  a  capital  of 
£10U  ill  i'l  shares.  The  objectH  of  this  Company  are  ^uHiciently 
indicated  by  the  title. 

Stoke-oaTrent    Kleotrlclty    Supply    Company,    Llm^lted. — 

Regietere"!  by  .Sydney  Morse,  4,  Fenchurch-nvenue,  E.C,  with  a 
capital  of  tlfJ)  in  £1  Bhare^.  Object :  to  carry  on  tjie  busmoaH  of 
an  eloctrical  engineer  in  all  ita  branches. 


CITY    NOTES. 


Bra  tin  an  Submarine  Telegraph  Company. — The  receipts  for 
Uist  week  wore  I'-iiGSy. 

Xaatem  Extenalon  Tolesraph  Company. —Tho  Com|>any  haa 
declared  nn  interim  dtvidund  fur  the  i|unrtcr  ended  March  31  lost 
of  t^.  tid.  per  8hjire,  {uiyable  on  tbe  loth  iruit. 

Bell'a  Aabeatoa  Company.— The  Directors  have  declared  on  in- 
terim dividend  of  2fi.  Ud.  {jqt  ^hare,  free  of  income  tax,  for  the 
half-year  ended  June  30,  being  Ht  tho  nil«  of  5  |fer  cent,  per  annum. 

City  and  South  London  Railway. — The  receipts  for  the  week 
ending  *27th  innt.  were  £r»'J7,  li^rainst  t'7*2l  for  the  preceding  week. 
Tho  botal  rcceiptM  for  the  four  weekn  endin;^  June  'J'  wore  i:;i,U54. 

Woatem  anil  BraiclUan  Telegraph  Company. — The  receipts 
for  the  week  eude<l  June  20,  after  deducting  17  |>er  cent,  of  iho 
tfroHs  receipts  |>ayablc  to  tho  London  rhitino-UrHziliiin  ToleKia^h 
Comiinnv,  wore  i!Il,s;W. 

Sc.  James's  dectrlo  Lighting  Company. —An  interim  dividend 
at  tho  riito  of  7  p<jr  t^ent.  |ioi  annum  huH  been  declared  on  the 
onlinary  Hh*«ea  for  the  Imlf-yeai-  ending  June  mith.  The  trunufbr 
books  will  bo  cIoslhI  from  July  \nl  to  'July  loth,  both  days 
incluHivo. 

Yonns  V.  Tho  American  Telephone  Company.  On  the  applica- 
tion of  two  of  the  dofcndunlH  in  thix  va^e  (tho  Amorioan  Tulrphone 
Comiumy  and  Mr.  Maaon,  tho  pronidont  of  tho  (.yinpuiiy)  Mr. 
Justice  Kekewich  hwt  week  stayetl  ail  further  priKceflingM  in  tlie 
action  on  tlic  ground  thtib  Lhey  were  frivoUniB  mh\  voxationn,  and 
that  tho  uiatler  Uu/l  been  diri(K)»*ed  of  in  two  previous  aotion»i. 


PROVISIONAL  PATENTS,  1891. 


10613. 


10703. 


JlTKK  22. 
10012.  Xlcotrlcal    transformer*     for     rotary  phase     corronta. 

SicmoiiH  lUos.  und  Co.,  Limited,  :^,8outhamptor)-hniUlings, 
London.      (Siomon«  and  Halrtke,  Oermany.) 
Glow   lamps  for  rotary-phase  curronta.     Siomons  Bros. 
and    Co.>    Limited,    2K,   Southumplon-buildmgs,    London. 
(Siemens  and  Hulsko,  (lermany.) 
Jl'NK    23. 

10636.  Improvements  In  olootrlo  telegraph  printing.  Mai-shall 
Arthur  Wier,  Fairview,  Kingston-on-ThamcK. 

10604.  Improvements  In  or  oonneoted  with  the  Insulation  of 
eleotrioal  conductors.  Herbert  Tom  Harris,  433,  Strand, 
London. 

10697.  An  improved  method  of  and  apparatus  for  protecting 
dynamo-olootrio  generators  and  other  apparatus  from 
the  effeoU  of  lightning.  Henry  iiurriH  Lake,  4.'i,  Houth- 
ampton-buildings,  London.  (The  Thomson-Houston  inter- 
national Elootric  ComiKiny,  United  States.)  (Complete 
Bi»ecitication.) 
..  Improvomonta  In  the  manafaoturc  of  tho  arms  or 
attachments  of  telegraph  polos  for  carrying  Insulators. 
Howard  Cochrane  Jobeon,  7,  Staple-inn,  London. 

10704.  Kloctrlo  directing  apparatus  for  use  In  cabs,  oarrlagos, 
or    on    hosts,    railway    trains,    and    the   llUo.       Arthur 
Dougla8B,  13»  Southampton-street,  Fentonyillo  Ilill,  London. 
Ju.NK  24. 

Uff29  Dynamo  or  electromotor  ring  armature  conatruotlon. 
Gilbert  Betteley  LuekhotV  and  Ku.il  Henri  Hungorbuhlor, 
•214,  WhitehorHC-roail.  Croydon,  I^ndon. 

10762.  Improvements  In  ooU  boKoi  or  Uke  eleotrioal  oommunl* 
eators.  George  Thomas  t:afihmoro.  b,  Livery-Rtrcet, 
Birmingham. 

10778.  Improvements  In  olootrlo  arrangomenU  and  apparatus 
for  looking  rauway  signal  and  point  U vers,  a^o 
appUcablo  for  other  purposes.  John  Audley  tredoriek 
AspinaU  and  Hoary  .Ubert  Hoy,  45.  Southampton-budding., 
liOndon.  ,     ^  , 

10787  Improvements  in  materials  for  Insulating  elootric  oon- 
d^fug  wires,  and  for  carbon,  and  Incandescoat  ttU. 
menu  for  electric  lighting.  iiuaUvc  Adolphe  Cannot.  .U, 
Southampton-buildings,  London. 

^^•g^^pe^rTa^rd^di^^ 

^Urproollng   purpo«».       Charlo«    Napier    Jackson.   b4. 
MADlejroad,  Honib^y  liUo,  London. 
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10832. 

108.38. 

10.S,19. 

IOS43, 
10860. 

10877. 

KWH7. 

1(W94. 
i(»9.3-2. 

i09;W. 

\mM. 

10939. 

1O909, 
10977 

U>97S. 

10983. 
lltNM, 


Improvements  In  firing  guns  by  oleotrUstty.      V 

Bulrh,  17,  Quec-n'ft-roiid,  (  helr^ea,  Loudon. 

Improvements  la  olectrloal  transformers.  Woo( 
and  Rawson  United.  Limited,  88,  Queen  Victorian 
Tendon.     (Rrne-^l  I'reftchlin,  Uermony. ) 

Improvements  relating  to  the  llghtix&S  o'  ^f^ 
electricity.  William  Brew,  4,  South-street,  Fia 
London. 

Improvements  relating  to  dynamo-olectrlo  wmn 
and  to  electromotors.  William  Brew,  4»  South* 
Finttbury,  London. 

Improvements  In  apparatus  for  regnljttlng  <d 
oorrents.     Jules  Ferraml,  4(5,  Lincoln's-inn-ficlds,  I/Ji 

Improvements  In  means  or    mechanism   for  ragv 
the  lighting  intensity  of  electric  lamps.      Robert 
Spreadbury,  37,  Chancery  lane,  London. 
JrNE  26. 

Improvements  In  or  connected  with  tnoans  of  ooan 
ropes  or  cords,  and  hauling  elootric  or  othor  s 
Arthur  Ann&^ley  Voysey,  l.'i,  Waterstreet,  Liverpool 

An  apparatus  for  lighting  by  olectrloity  largo  nu 
of  gas  burners  simultaneously  and  cheaply.  *a  oon 
with  existing  methods.  Jamea  Walker  and  Joaepb  ] 
shire,  2,  Union  rtroet,  Dcwabury. 

Klootrometers.  (.'harlee  \' ernon  Boys.  1 1 ,  Ale4 
Htpiare,  London. 

Improvements  In  apparatus  for  repairing;  conunq 
of  dynamos  Arthur  Hornard  (iiU,  Shirley  HouH 
Avenue,  (Jrove  I'ark,  I^o. 

Improvements  in  commutators  of  dynamo-el 
maohlns.  Arthur  Bernard  Cjll,  Shirley  House 
Avenue,  (Jrove  Paik,  lx3C.  \ 

Improvemeats    In   dynamo*eleotrie  nuuslilBery.  i 
the    regulation    thereof,      .tohn    AugUHtirie    Kingdo 
Arthur  Hornard  Cill,  29,  Marlboroughhill,  I»ndon. 
Jl  NK  27. 

Improvements  in  conductors  for  electric  Uglitliis»*! 
boll  circuits,  and  like  purposes.  Henry  Alexander  J 
William  Arthur  CouIpou,  and  Sam  Mavor,  62,  St.  VI 
Htrcct,  Closgow.  ! 

Dynamo-electric  machines.     William  A  Id  red,  5,  1 

side  Hunk,  Shelhehi. 
Improvements  in  galvanlo  batteries.    Augu^te  di 

tens,  47.  Ijneoln  s-inn-Heldn,  Ixtruhm.  (I>atc  appll 
under  Patent*  Act  1SM3,  Sc<'tion  U>3,  2.sth  Noveinbei 
being  date  of  application  in  Franco.) 

Improvements  in  insoluble  porous  anodes  for  «J 
lytical  processes.  SiemeriH  Bron.  and  (.^o.,  Limit! 
Southampton-buildings,  London.  (Siemens  nnd  1 
(Jermany.) 

The  clectro-medlcatlon  belt  or  pad.  .John  Henry  ] 
son  and  The  Aurophone  Couii»iiny,  Limilcsd,  21,  B« 
sfiuare,  I^ndon. 

Improvements   In  and  relating  to  the  mannf^tct 
plates  fsr  electric  accumulators.     ConptAnt  Rou 
Southampton-buildingB,  Lomlon. 
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SPECIFICATIONS  PUBLISHED, 

1 890. 
Kleotrlc  metera     I)e  Ferranti  and  Wright.      1  Id. 

Eleotrio  light  fittings  for  medical  purpoaos.      Oudi 
Kratz  Boufi.-^ac.      Sd. 

Electric  motors.      MiUb  (EdiHon).      lid. 

Electrical  fuses.     Jonc«  antl  others.     6d. 

Elcctrio  Insulating  oomponnd     Sinclair  and  Macka 

Inoandesoont  oloctrio  lamps.     Nowton  (Swaii). 

Elootric  hoiu.     Harnega.     8d. 

1S9L 
Elootrle  converters.     Barker  (Farmer).     8d. 
Transmitting  rotary  motion,  eto.     Johiinon. 
Dynomo-cloctrlo  machines.      I'lucelle.     Sd. 
litoragc  batteries.      Waahburn.     («].  ' 
Elootric  oondnotora.     Thompson  ^Williauts). 


COMPANIES'  STOCK  AND  SHARK  UST? 


Noma 


Paid. 


llruib  Co 

—  Prof.  ;;; 

India  Rubber,  OutU  Psrcha  k  foiemph  Co I       in 

Uouaeto-Hoiiwj       °    ^         *^ 

Metropolitan  Electric  Supply    .1|", ' 

Londou  Kldctrio  HuLiply    ....   ■ 

Swan  United 5 

^C  J'niu"      I  ^* 

National  Tolophons     , 

Kloctrio  Oonitruotioii , "'* *" 

WoHlniinHtur  Klootri«i *"" "'        '^' 


THE  ELECTRICAL  ENGINEER,  JULY  10,  1891. 


NOTES. 


Dr.  Itouis  Dunoan,  of  Johns  Hopkins  University,  ha« 

iiled  from  Amoricji  for  England. 

Royalty  and  Soienoe. — Prince    Qoor^e    of    Qreeco 

^viaitod  Edison's  laboratory  last  week. 

Carlsbad. — On  Thursday,  last  we«k,  the  town  of 
Jarlsbad  was  lighted  by  electricity  for  the  first  time. 

filioa. — An  eztensivo  deposit  of  mica,  so  largely  used 
lor   insulating   purposes,  has   been   discovered   at   Mario, 
forth  Carolina. 

Water  Power  in  California. — In  a  few  months 
freka,  California,  will  be  lighted  by  electricity  obtained 
rom  water  power. 

Silent  Enerine. — Why  was  the  gas  engine  used  in  a 
erUtiii  testing  institution  not  a  hundred  miles  from  Charing 
>08s,  calle<l  a  "  silent "  gas  engine  1 

Balloon   Stmok. — The  balloon  recently  imported  to 
the  Chicago  Exhibition  was  struck  by  lightning  on  Monday, 
kiid  the  two  aeronauts  were  severely  injured. 

Eleotric  Drilling.  —  An  Edison  electric  drill  has 
ecently  demonstrated  its  utility  by  drilling  a  2in.  hole 
brough  20ft.  of  solid  granite  in  four  hours. 

Bootle. — The  Finance  Committee  of  the  Bootle  Town 
^  Council  thinks  that  they  ought  to  have  the  electric  light  as 
soon  as  [>ossible.     They  have  two  boilers  but  no  engines. 

Exhibition  at  Paris. — The  exposition  which  opens  in 
the  Paluia  d'lndustrie  on  the  23rd  of  this  month  at  Paris 
promises  to  have  some  interesting  electrical  exhibits. 

Eleotric  Carriage. — Chas.  Reitz,  of  Indianapolis,  has 
built  an  electric  caniage  driven  by  a  motor  and  30  cells, 
which  will  be  shortly  on  the  streets.  The  outfit  weighs 
5001b.,  and  runs  8  to  10  hours. 

Inatitntion  Laboratories. — The  Belgian  Soci^t^  des 
Eloctriciens  have  in  contemplation  the  establishment  of  an 
L     electrical  laboratory  similar  to  that  of  the  8oci6t6  Inter- 
^Knationale  des  Electriciens  at  I'aris. 

^^  The  TelantogxAph. — The  writing  telegraph  was 
tested  on  June  21st  over  1,030  miles  of  ordinary  telegraph 
line,  and  a  number  of  messages  were  sent  (by  an  expert  of 
their  own)  successfully  over  this  distance. 

Morley. — At  the  meeting  of  the  Morley  Town  Council, 
on  Monday,  it  was  resolved  that  the  Council  would  be 
prepared  to  receive  estimates  as  to  the  cost  of  establishing 
and  carrying  on  a  supply  of  electric  light  within  the 
borough. 

Railway  Dynamos  Struck. — Four  of  the  dynamos 
at  the  [K>wer-hou»e  of  tbe  electric  street  railway  at  Rich- 
mond, Virginia,  were  recently  struck  by  lightning  and  the 
armatures  destroyed.  Several  cars  were  also  struck,  but  no 
one  was  injured. 

York. — The  new  municipal  buildings  in  York,  just 
opened,  are  lighte<l  thruughout  with  gas,  but  electric  light 
wires  have  been  laid  tbruugb  the  whole  building,  so  that 
the  electric  light  can  l^e  introduced  as  soon  as  an  installation 

is  provided  in  the  city. 

Development  of  Telegrraphy. — An  interesting  [japer 
was  read  before  the  Canadian  Society  of  Civil  Engineers 
by  Mr.  D.  H.  Keeley,  of  Otuiwu,  on  "  Developments  in 
Telegraphy — Wires  Multiplexed  and  Inteichaiigeable," 
published  in  pamphlet  f<M'rn. 

Royal  Society  of  Edinburgh.— At  the  meeting  of 
the  ScuttijDh  Royal   Society,  un   Monday,  communications 


were  presented  by  Prof.  Knott  on  "  The  Electric  Resistance 
of  Cobalt  at  High  Temperature"  and  "The  Thermo-electric 
Position  of  Cobalt  and  Bismuth." 

Parliamentary  Powers. — Petitions  have  been  pre- 
sented in  the  committoo  "ttage  against  the  London  County 
Council  (General  Powers)  Bill  by  the  Greenwich  District 
Board  of  Works,  the  London  Electric  Supply  Corporation, 
and  the  Westminster  Electric  Supply  Corporation. 

Rhyl  Pavilion, — A  splendid  new  pavilion  is  being 
erected  at  Rhyl,  to  be  completed  by  Aug.  1 5th.  At  tbe 
meeting  of  the  directors,  on  Saturday,  the  question  of 
electric  lighting  the  new  pavilion  and  the  whole  of  the  jner 
was  discussed,  and  tenders  are  invited  for  carrying  out  the 
same. 

Eastbourne. — The  town  clerk  of  Eastbourne  has  sub- 
mitted the  recommendation  passed  at  the  last  meeting  of 
the  Eastbourne  Town  Council  as  to  the  lighting  of  the 
borough  by  oil  or  electricity,  that  the  borough  surveyor 
make  enquiries  from  other  boroughs  upon  the  matter,  and 
report  fully  thereon. 

Water  Power  in  Australia. — The  proposal  to  utilise 
the  River  Yarra,  at  Warrandyte,  near  Melbourne,  for 
generating  electricity,  has,  it  is  said«  taken  definite  form. 
A  water  license  has  been  granted  to  Alcock  and  Co.  for  15 
years,  and  a  company,  according  to  the  Australasian 
Manufacturer,  is  to  be  floated  in  London. 

Burton  Electric  Heater. —The  electric  car  heater 
invented  by  Dr.  Burton  is  found  by  Lieutenant  Dana 
Greene,  who  is  their  considting  electrician,  to  take  a 
normal  current  of  three  amperes  from  the  line,  snd  the 
cost  is  given  at  2d.  a  day  per  car.  The  John  Scott  legacy 
medal  has  been  awarded  to  the  inventor. 

The  World's  Fair —The  finances  of  the  Columbian 
World's  Fair,  at  Chicago,  are  in  a  favourable  condition,  ten 
million  dollars  having  Ijeen  subscribed.  The  work  of  pre- 
paring the  grounds  of  600  acres  extent  is  virtually  com- 
pleted, except  the  dre^iging  of  the  lagoon.  The  contracts 
for  many  of  the  main  buildings  have  been  awarded. 

The  City  of  London  Company. — Next  week  will 
probably  see  the  formation  of  the  new  large  company  for 
the  lighting  of  London,  to  take  over  the  plant  and  contracts 
of  the  City  of  London  (Pioneer)  Electric  Lighting  Company. 
The  latter  shares  will  be  taken  over  at  a  very  considerable 
premium,  and  a  good  field  of  success  is  open  for  the  large 
company. 

Rochdale. — At  the  meeting  of  the  Gas  Committee  of 
the  Rochester  Town  Council  on  July  1,  the  town  clerk  laid 
before  the  meeting  a  notice  of  the  intention  of  the  Rochdale 
Electricity  Supply  Company,  Limited,  to  apply  to  the 
Board  of  Trade  for  a  provisional  order  (to  be  confirmed  by 
Parliament  in  the  ensuing  session)  to  supply  electricity  in 
the  borough. 

Taunton     Exhibition.  —  It  was  snggestod   at    the 

Electrical  Trades  .Section  of  the  Chamber  of  Commerce  that 
the  Tautiton  Exhibition  would  better  suit  the  convenience 
of  exhibitors  if  held  later.  Mr.  Massingham  did  not  think 
it  possible  to  alter  the  date,  and  as  opinions  were  equally 
divide4],  it  was  finally  resolved  to  give  cordial  support  to 
the  exhibition. 

Demagnetisation  of  Watches. — Mr.  J.  S.  Matheson, 
of  Leith,  owing  to  tbe  number  of  watches  spoilt  at  the 
Edinburgh  Exhibition,  has  recently  patented  a  process  for 
thoroughly  demagnetising  watches  so  affected.  We  were  of 
opinion  that  the  system  of  gradually  diminishing  alternating 
magnetisations  for  this  purpose  was  &a(&c\e\v\.V^  \fv^^Nx<::»S. 
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Telephone  in  Honolnln. — Tho  telephone  is  more  used 
in  Honolulu  than  any  other  place,  the  two  rival  companies 
cutting  rates  until  every  soda-water  stand  has  its  telephone, 
and  all  the  marketing  is  done  by  this  means.  Even  trams 
and  railway  trains  are  started  by  telephone,  and  men  use 
their  legs  as  little  as  possible  in  this  hot  clime  with  such 
facilities  for  verbal  intercourse. 

Steam  v.  Eleotrioity. — Avery  suggestive  occurrence 
has  just  taken  place  in  the  abandonment  of  the  steam 
railway  traffic  on  the  10-mile  line  between  St.  PauFs 
and  Mineapolis  in  consequence  of  the  competition  of  the 
electric  railway.  The  Raihvay  Review  regards  the  problem 
as  serious,  and  warns  railway  engineers  that  they  must  now 
be  prepared  to  face  fierce  competition  on  the  shorter  lines. 

Pnblio  Liffhtingr  in  Sonth  London. — Tho  Deptford 
Company  have  not  yet  received  any  orders  for  public 
lighting,  except  the  small  area  of  St.  George's-circus.  The 
corporation  are,  however,  sanguine  of  eventually  securing 
the  public  light  over  a  considerable  part  of  the  district, 
which  includes  Westminster  Bridge-road,  Newington 
Causeway  and  Butts,  Southwark-street,  and  Borough 
High-street. 

Lonfirliborong'li, — At  the  monthly  meeting  of  the 
Loughborough  Town  Council,  on  Monday,  the  Mayor,  on 
the  passing  of  the  General  Purposes  Committee's  minutes, 
said,  with  reference  to  the  electric  light,  they  would 
remember  that  a  committee  was  appointed  in  anticipation 
of  some  company  seeking  to  obtain  powers.  It  might 
interest  the  Council  to  know  that  no  application  had  been 
made  by  any  company. 

Clerkenwell. — The  Clerkenwell  Vestry  had  before 
them,  at  their  meeting  on  Wednesday,  a  letter  from  the 
Brush  Electric  Engineering  Company,  giving  statutory 
notice  of  their  intention  to  apply  to  the  Board  of  Trade 
for  a  provisional  order  to  supply  electricity  within  the  area 
of  Clerkenwell  Also  similar  letters  from  the  County  of 
London  Electric  Lighting  Company,  and  the  Camberwell 
and  Islington  Electric  Light  and  Power  Company. 

Andenshaw  (Lanos.)- — At  the  monthly  meeting  of 
the  Audenshaw  Local  Board,  Mr.  Cooper  said  he  had 
received  a  letter  from  an  electric  light  company,  but  it  was 
so  badly  written  that  he  could  scarcely  read  it.  It  was  not 
thought  necessary  to  read  the  letter.  The  Council  felt  they 
would  have  to  follow  the  lead  of  greater  authorities,  and 
they  could  not  do  anything.  The  letter  was  then  handed  to 
the  members  for  perusal. 

Faraday  and  Sandemanian. — Referring  to  an 
extract  which  appeared  some  days  ago  respecting  Faraday's 
religious  and  scientific  opinions,  the  elders  of  the  church 
known  as  Sandemanian,  meeting  at  Barnsburygrove,  have 
written  to  the  Daily  Telegraph  to  state  "  that  Faraday's 
scientific  work  never  came  into  conflict  with  his  faith  in  the 
Scriptures,  and  was  never  the  cause  of  any  trouble  or  mis- 
giving to  his  church  friends." 

StroiwL— The  Stroud  Board  of  Health  are  exercised 
over  the  question  of  public  lighting.  The  Lighting  Com- 
mittee drew  attention  to  the  improvements  in  the  electric 
light,  and  suggested  that,  if  the  Board  desired,  enquiries  might 
be  made  as  to  the  cost  of  electricity.  It  was  suggested  that 
application  should  be  made  to  Mr.  George  Norman,  of 
Cheltenham,  for  infomation,  that  gentleman  having  made 
strict  investigations  all  over  England. 

Electric  Kxecutions.— Four  criminals  were  executed 
by  electricity  on  Tuesday  in  New  York.  The  official  spec- 
tators were  sworn  to  secrecy.  Dr.  Rockwell  states  that 
everything  passed  off  quietly  and  expeditiously,  death  bema 


instantaneous.  Dr.  Daniels,  on  the  other  hand,  states  tk 
the  Kemmler  scene  was  repeated.  By  one  report  two  shot^ 
each  were  given ;  another  states  that  only  one  shock  eid 
was  given,  and  no  burning  took  place. 

Incandescent  Lamp  Manufacture. — It  isannooDcei 

that  Captain  Francois  Walter,  captain  of  artillery,  and  pr» 
fessor  in  the  technical  military  school  at  Vienna,  has  madt 
an  invention  which  will  revolutionise  the  incandescent  Im^ 
trade,  being  a  method  of  welding  other  metals  to  ^ 
instead  of  platinum.  This  kind  of  vague  announcemeii, 
however,  is  worthy  of  little  credence  at  present ;  technics 
details  to  warrant  any  attention  being  given  to  it  are  not 
to  hand. 

KlBetOffraph.— Another  rival  to  Edison's  invention  d 
the  kinetograph  is  found  in  an  English  invention,  ths 
"  kinesigraph  "  of  Mr.  W.  Donisthorpe,  a  barrister,  and  lb 
W.  C.  Crofts,  Westminster-chambers,  7,  Victoria-etrBfl^ 
Westminster.  Like  Edison,  these  gentlemen  take  a  si 
of  consecutive  photographs  on  a  continuous  film  of  sensitzn 
surface,  and  combine  them  on  a  screen  by  the  aid  of  a 
optical  lantern.  The  date  of  their  patent  is  August  15^ 
1889,  or  nearly  two  years  ago. 

Uegre. — ^For  parents  thinking  of  sending  their  cbildm 
abroad  Li^ge  offers  many  advautages.  It  has  a  fine  am- 
versity,  with  over  70  professors  and  1,500  students,  wtt 
new  physiological,  engineering,  and  chemical  laboratoriflt 
The  French  spoken  is  the  best  in  Belgium,  and  as  studenti 
attend  from  all  countries,  by  judicious  choice  of  friendi 
other  langiiages  may  be  learnt.  Only  five  or  six  Brituk 
students  yet  attend,  but  it  is  probable  when  its  advantsgoi 
are  better  known  more  will  go. 

The  Phonopore.— We  believe  these  instruments  in 

being  made  in  some  quantities  for  practical  work  and  teiti 
Some  250  of  these  instruments,  in  Morse  form,  workii^ 
with  what  may  be  termed  the  ghost  or  skeleton  of  a  curreott 
which  does  not  affect  the  ordinary  instruments,  are  being 
made,  and  we  understand  that  a  severe  test  is  being 
arranged  by  the  chief  electrician  of  one  of  the  large  railway 
companies.  If  this  highly  ingenious  but  hitherto  delamT« 
instrument  can  only  be  made  absolutely  practical,  theposa- 
bility  of  doubling  or  trebling  the  ordinary  instrumenta  oa 
a  single  railway  line  would  certainly  open  a  large  field  d 
additional  usefulness. 

Telephones  and  Tramways.— With  reference  to 

the  recent  disputes  as  to  the  vested  interests  of  telephoM 
companies  in  the  "earth"  circuit,  it  is  interesting  to  note  Uut 
in  the  United  States,  before  the  Ohio  Supreme  Court,  it  hu 
just  been  decided  that,  as  the  roads  in  a  municipality  an 
for  the  purpose  of  facilitating  public  travel,  the  preyiou 
use  by  the  telephone  company  of  this  road,  or  part  of  it,  as 
a  circuit  does  not  prevent  the  electric  tramway  using 
it  for  its  proper  purpose,  and  that  the  telephone,  as  against 
the  tramway  company,  will  not  have  a  vested  interest  and 
exclusive  right  to  the  use  of  the  ground  circuit  as  part  of 
the  telephone  system. 

Lighting  of  London.— At  the  meeting  of  the  Com- 
missioners of  Sewers  on  Tuesday,  the  clerk  said  he  had 
received  a  notice  from  tho  Brush  Electrical  Engineering 
Company  of  their  intention  to  apply  in  the  next  session  of 
Pariiament  for  a  provisional  order  authorising  them  to 
supply  electrical  energy  for  any  public  or  private  purposei 
within  the  City  of  London.  Also  a  notice  from  the  liw 
Wharton,  and  Down  Construction  Syndicate  of  their  int^ 
tion  to  apply  in  the  next  session  of  Pariiament  for  a  pro- 
visiona  order  authorising  the  said  syndicate  to  amend  ths 

So     TW        ^    ''  ^^''''^  ^^''""^^  I^^gl^^K  Order, 
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^      Fezranti     System.— Mr.    Ferranti     stated     at    the 
|ineetin>;of  the  Muiiicipiil  Engineers  the  other  day.  that  high- 
pressure  electrical  engineers  could  now  giuraatoo  that  85 
per  cent,  of  the  total  electricity  generated  in  the  station 
could  bo  (lolivopcd  and  sold  to  customers,  atid  that  if  they 
^^' could  guarantee  this,  it  was  evident  that  in  pmctice  ihey 
•could   surpass  this   amount.       We  underst^ind   that    the 
*Deptfonl  station  is  now  supplying   about  30,000  lights. 
HXbo  districts   around    Blackfriara    are   being  wired,   and 
^pveral  installations  are  being  supjilied  at  Dcptford  and 
^■Brraondsny.     At  Havre,  where  the  Ferranti  system  is  in 
pV^rce,  a  complete  new  low  tension  network  has  been  laid 

down  and  a  new  500  h. p.  dynamo  added. 
K  Primary  Battery  Cars, — Experiments  are  being 
■lade  by  Mr.  George  B.  Pcnnock,  in  Peoria,  with  a  primaiy 
;« battery  car.  Mr.  Penuock  was  assistant  to  Prof.  Page,  in 
t5l851,  when  he  ran  an  electric  car  at  20  miles  an  hour 
Bi  between  Washington  and  Blandesberg,  and  is  still  a  great 
« believer  in  zinc.     The  Pennock  battery  consumes  Jib.  of 

Knc  per  horse-power  per  day,  and  oven  at  double  this  he 
ves  the  cost  at  lid.  per  horse-jiower  a  day.     It  is  stated 
that  in  a  few  days  the  first  electric  locomotive  in  the  world 

(be  driven  by  primary  batteries  on  the  regular  steam 
ilways  will  beat  work.     A  company  is  formed  with  half 
million  dollais  capital,  and  Mr.  Pennock  announces  that 
I  proposes  to  run  a  passenger  train  between  Chicago  and 
g  New  York  during  the  World's  Fair. 

i      New     Chemical.— Prof.     Traube,    of    Breslau,    has 

ll  noticed  the  formation  of  a  crystalline  deposit  on  the  anode 
$  when  electrolysing  an  acid  containing  at  least  40  per  cent. 
of  sulphuric  acid.  Prof.  Traubo  assigns  to  this  product  the 
I  formula  80^,  which  might  be  writterj  SO.,0^  by  analogy 
I  with  oxygenated  water,  H.^0.^,  whose  properties  are  of  the 
I  same  order.  In  fact,  the  compound  SO^  put  into  contact 
I  with  o.xide  of  lead  forms  sulphate  of  lead  with  disengage- 
H  ment  of  oxygon.  M.  Borthelot  isolated  a  compound, 
I  S^^7t  by  electrolysis  of  sulphuric  acid,  and  named  it 
k  persulphuric  acid.  There  is  reason  to  believe,  says  the 
j  Bulldin  df.    tEledridtS^   that  this  persulphuric   acid  is  a 

I  combination  of  sulphuric  anhydride  and  the  com[)ouud 
SO,.  We  may  thus  write— SjO^  =  SOg  SO^. 
I  Electrio  Bells. — Tenders  are  invited  by  the  London 
County  CouncO  for  making  perfect  and  maintairdng  in 
thorough  repair  the  whole  of  the  electric  bells  and  wires, 
and  the  apparatus  connected  therewith,  fixed  in  the  land 
and  river  stations  of  the  Fire  Brigade,  and  in  houses  used 
as  lodgings  for  firemen.  Specification,  form  of  tender,  and 
particulars  may  be  obtained  on  application  at  the  County 
Hall,  Spring-gardens.  Each  tender  must  be  accom|Kinied 
by  a  declaration  that  the  person  tendering  pays  the  rates  of 
wages  and  observes  the  hours  of  lal>our  usually  accopteil  aa 
fair  in  the  trade.  Tenders,  addressed  to  Mr.  H.  De  la 
Hooke,  clerk  of  the  Council,  Spring-gardens,  S.W,, 
endorsed  "  Tender  for  Maintenance  of  Electric  Bells,"  are 
to  be  sent  in  by  noon  on  the  14th  inst.  Persons  tendering 
must  have  offices  and  workshops  in  the  county  of  London. 
Barton. — The  Gaa  and  Electric  Lighting  Committee  of 
the  Burton  Town  Council  presented  a  report  last  week  in 
which  they  asked  i>ermi38ion  to  exercise  and  carry  out  the 
provisions  of  the  Burton-upon-Trent  Electric  Lighting 
Order,  1890,  to  obtain  a  site  for  electric  lighting  works,  and 
to  a^lvertiso,  subject  to  specifications  and  conditions,  for 
tenders  and  proposals  of  electric  lighting  systems,  the 
execution  of  works,  and  the  supply  of  machinery  at  a  fixed 
sum.  It  was  also  stated  that  it  would  be  necessary  to 
obtain  a  piece  of  land,  4,054  stjuare  yards  in  extent, 
adjoining  the  gaa  works,  and  as  Mr.  Penning  had  consented 
to  lease  the  ground  at  £1G.  ITs.  lOd.  ground  rent  on  con 
dition  that  trade  erections  were   constructed   thereon   to 


the  value  of  £500,  the  committee  recommended  that  the 
land  should  be  secured.  It  was  determined  t<»  advertise 
for  tenders. 

"The  Joumal  of  Gas  Lighting."— It  would  hardly 
be  courtcotis  to  Bay  this  paper  deliberately  [)roi>agate8  false- 
hoods, but  until  it  can  advance  proof  of  the  following  state- 
ment we  shall  hold  that  its  dictum  is  absolutely  unworthy 
of  belief.  Referring  to  Mr.  W.  H.  Preece's  address  to  the 
Municipal  Enginoors,  it  says  :  "  which  we  (the  Jmiiial  of 
Gas  Lightivg)  alone,  of  all  the  technical  journals,  specially 
reported  last  week."  The  Jmnial  of  Gas  Lighting  has  a 
"  bee  in  its  bonnet"  so  far  as  electricity  is  concerned,  and 
according  to  our  judgment  is  not  unwilling  to  mislead  its 
readers  u|>on  such  matters.  The  above  statement  aa 
regards  reporting  is  absolutely  false.  The  Ekdricdl  Engi- 
neer and  the  Contract  Jtyanutl,  two  technical  papers,  were 
represented  throughout  the  meeting,  and  at  all  the  visits  to 
works.  Not  only  so,  but  the  Eledrkal  Entjitwcr's  reijortr 
was  revised  by  the  author. 

The  Thunderstorm. — London  was  visite<l  with  a  very 
fierce  and  i>rolonge(i  thunderstorm  on  Wednesday  after- 
noon, during  which  the  flashes  of  lightning  and  peals  of 
thunder  were  almost  incessant.  The  rain  fell  in  torrential 
manner  almost  unsurpassed  in  the  tropics,  and  '6  of  an  inch 
was  registered  within  an  hour  or  so.  Considerable  damage 
was  done,  several  houses  were  set  fii'o  to,  and  a  man 
standing  under  a  tree  at  Tottenham  was  struck  and  his 
clothes  literally  torn  to  ribbons,  though  the  man  was 
fortunately  not  killed.  For  the  first  time  in  its  history  the 
Royal  Botanic  Society  bad  a  ti*ee  struck  by  lightning.  In 
the  gaixlcns,  Regent's  Park,  a  poplar  was,  at  4.30,  during 
the  thunderstorm,  stripped  cleanly  in  places  of  huge  pieces 
of  its  bark  and  timber.  Some  workmen,  who  were  busy 
preparing  for  the  society's  fiif,  were  close  to  the  tree,  but 
sheltered  beneath  the  wet  canvas  of  the  adjacent  tenta  they 
suffered  no  hurt. 

Kingswood. — At  the  meeting  of  the  Kingswood  Local 
Board  last  week,  the  clerk  read  the  correspondence  that 
had  passed  between  himself  and  Messrs.  Christy  and  Son, 
Chelmsford,  who  had  tendered  for  the  lighting  of  the 
district  by  the  electric  light.  After  opening  the  tenders, 
he  had,  in  accordance  with  instructions  received,  written  to 
Messrs.  Christy  asking  where  the  members  of  the  Board 
could  inspect  an  installation  laid  for  public  lighting 
purposes,  and  also  certain  questions  aa  to  the  decrease  in 
the  candle-power  through  wear.  A  reply  had  been  received 
giving  the  required  information,  and  stating  that  the  nearest 
public  installation  laid  by  the  firm  was  at  Chelmsford,  near 
London.  An  in8[>ection  of  this  service  would  be  especially 
useful  to  the  Board,  because  it  was  almost  exactly  similar 
to  the  requirements  of  Kingswood.  Private  installations 
had  been  laid  at  Messrs.  Grace  Bros,  and  Messrs.  IL  H. 
Budgctt,  Bristol,  which  could  be  inspected  if  desired.  An 
inspecting  deputation  was  appointed. 

High  -  Tension     Transmission     in     Vienna.  — 

M.  Zi|>ernowski  has  invented,  it  is  stated,  a  combined 
system  of  utilising  continuous  and  alternating  currents, 
with  the  idea  of  working  in  Vienna  an  electric  tramway 
travelling  at  25  miles  an  hour.  A  generating  alternate- 
current  dynamo  placed  at  some  distance  away,  giving  a 
current  of  10,000  volls,  will  drive  a  motor  in  a  secondary 
station.  This  motor,  which  has  to  be  put  into  step  with 
the  generator,  will  drive  a  continuous-cuiTent  dynamo, 
whose  current  will  bo  used  to  feed  the  car  motor.  This 
system  will  enable  those  natural  forces  to  be  used  wh*ch 
are  otherwise  too  far  away  to  be  utilised  by  means  of 
continuous  currents  alone.  The  carrying  out  of  this 
scheme,    if   intended   to   h^  ^  \ifajc\l\^T\  \jx^\^ys^i>  nv^  \sfe 
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to  Frankfort  Bjr  the  use  of  a  subudiarj  tteam  or  other 
engiiie  to  pot  the  second  alternate  dynamo  in  step,  the 
naceMitj  of  a  third  wire  will,  we  suppose,  be  obriated. 

TlM  BuvplT  of  Power  front  Central  Stations. — 

About  20  years  ago  a  bequest  of  £500  was  made  to  the 
Society  of  Arte  by  Mr.  T.  Howard  for  the  purpose  of  pre- 
senting a  prize  to  the  author  of  a  treatise  on  motive  iK>wer. 
The  prize  having  on  several  occasions  been  offered  without 
any  practical  result  of  value,  the  council  considered  that 
the  most  useful  way  of  dealing  with  it  would  be  to  invite 
some  eminent  authority  to  deliver  a  course  of  lectures  on  a 
subject  coming  within  the  terms  of  the  trust,  on  the  under- 
standing that  the  lectures  should  afterwards  be  published 
as  a  treatise.  The  result  was  that  Mr.  Anderson  delivered, 
in  1884-5,  the  valuable  course  which  were  afterwards  repub- 
lished under  the  title  of  "  The  Conversion  of  Heat  into 
Useful  Work."  Since  that  time  the  interest  of  the  fund 
has  accumulated  to  a  sufficient  extent  to  allow  the  council 
to  repeat  their  action,  and  tbey  have  accordingly  invited 
Prof.  Unwin  to  deliver,  during  the  next  session,  a  course  of 
lectures  on  "  The  Oeneration  of  Power  at  Central  Sutions, 
and  its  Distribution  therefrom." 

London  Connty  ConnoiL— Sanction  is  given  by  the 
London  County  Council  to  mainlaying  by  the  Kensington 
and  Knightsbridge  Company  at  Rutland-gate;  to  the 
Electricity  Supply  Cor{x>ration  across  the  Strand  to  the 
Adelphi,  to  Northumberland-street,  Whitehall,  Charing 
Cross,  Trafalgar-square,  Pall-mall,  St.  Marti n's-lane,  Hay- 
market,  and  Leioester-Sfjuare  ;  to  the  Westmi  nster  Comiiany 
in  Buckingham-street,  Queen  Anne's-gate,  Downing- 
street,  Richmond-terrace,  Parliament-street,  Great  George- 
street,  Broad  Sanctuary,  Victoria-street,  etc. ;  to  the 
London  Electric  Supply  Coqwration  for  trunk  mains 
from  Cockspur-street  through  St.  James's  Park  to 
Buekingbam-gate ;  to  the  Mctro^iolitan  Com|>any,  in 
Leicester-place  and  across  Cranbourno-street.  The  Parlia- 
mentary Committee  re[>ort  that  in  the  opinion  of  the 
Highway  Committee,  in  which  they  concur,  the  substitution 
of  the  Vestry  of  Chelsea  for  the  Council  as  electric  lighting 
authority  in  that  [larish  would  l>o  unsatisfactory,  and  that 
they  have  directed  a  i>etition  to  bo  prqiared  and,  if 
necessary,  preserite<l  against  the  Bill. 

Oonvereasione.— The  president  of  the  Institution  of 
Electrical  Engineers  (Mr.  William  Orookcs,  F.R.S.)  and 
Mrs.  Crookes  receiver!  a  brilliant  company  of  over  800 
guests  at  a  convermzioru  in  the  galleries  of  the  Rr>yal 
Institute  of  Painters  in  Water  Colours,  on  Monday.  The 
visitors  greatly  erijoyo<l  the  very  fine  exhibition  of  portraits, 
the  band  of  the  Coldstream  Guards,  the  strawlierrios,  and 
coifoe-ices,  and  interchange  of  Hocial  amonitioH.  Besides 
the  memWs  of  the  Institute  -Sir  Wm.  Thomson,  Mr. 
W.  II.  Precce,  F.R.S.,  Mr  J.  W.  Swan,  Dr.  S.  P.  Thompson. 
Prof.  Ayrton,  F.R.S.,  I'rof.  Porry,  K.R.S.,  Dr.  llopkinson, 
and  others — wore  many  noted  guosts,  among  them  being 
Sir  F.  Abel,  K.C.B,  Sir  James  DongliiH,  Dr.  (illiulHtorio, 
F.IIS.,  Karl  RuHsell,  Duke  of  Marlborough,  Sir  hMwin 
Arnold,  Sir  F.  Bnimwell,  F.liS.,  II.  Perigal.  F.lt.A.S., 
General  J.  T.  Walker,  F.R.S.,  Sir  B«nj.  Buker,  K.<^M.(4., 
Sir  G.  B.  Bruce,  Hon.  11.  A.  Dillon,  Sir  Philip  Mugnus, 
Sir  E.  J.  Iteed,  Sir  H.  Doulton,  Mr.  W.  J.  Kurnor  and 
Mr.  K.  L.  Cortholl  (Chicago  Kxhihition),  Mr.  VVinmhurst, 
Mr.  Ferranti,  Dr.  Ernest  Hart,  Mr.  <Jtiny.,  aii<l  nwny 
others. 

BleotrioAl  Mannfaotnro  of  White  Load.     In  an 

article  in  the  Bei^ue  IfklustrUlU  for  .Inly  4,  the  oloutrolytio 
process  of  forming  piu^e  white  load  is  discussed  from  its 
theoretical  ami  practical  jwints  of  view.  Tlio  description  is 
given  of  a  commercial  process  recently  {Atented,  the  adapta 


tion  of  a  well-known  laboratory  experiment,  "tn  a 
vessel  is  prepared  a  solution  of  nitrate  ai 
nitrate  of  soda,  five  parts  by  weight  of  each  to  100  psiti' 
water.  Two  pigs  or  plates  of  lead  are  placed  theran, 
the  bath  is  saturated  with  carbonic  acid  in  a  nascent 
This  is  economically  obtained  by  burning  lime.  Wheo 
bath  is  rendered  almost  neutral,  the  two  [oecee  of  lesd 
put  into  connection  with  the  poles  of  a  dynamo  giving 
amperes  per  100  square  centimetres  of  surface  of  lesd 
contact  with  the  positive  electrode.  As  soon  as 
passes,  white  lead  appears  at  the  surfaces  of  the  two 
of  lead,  and  by  continuing  to  saturate  the  bath 
carbonic  acid,  and  prolonging  the  passage  of  the  cums^l 
the  whole  can  be  transformed  into  white  lead^  which  i 
then  taken  out  of  the  bath,  washed  in  a  6  per  esA 
solution  of  salt  water,  and  dried,  producing  a  commercial 
product  with  exceptional  covering  qualities,  composed  i 
one  part  of  hydrated  oxide  of  lead  to  two  of  carbonate  d' 
lead.  The  only  expense  of  manufacture  after  the  bath  i 
set  up  is  in  the  production  of  the  carbonic  acid  and  tk 
current,  and  this  is  stated  to  be  considerably  less  tiai 
that  of  the  present  forms  of  apparatus  in  outlay,  wageit 
and  time. 

Begristering:   Instruments.— Science  progresses  by 

the  study  of  fact,  by  the  evolution  of  theory,  the  adaptatioB 
of  theory  and  fact  to  use,  and  the  consequent  study  of 
results.  In  science,  to  have  results  is  not  enough  :  we  nust 
have  records  of  these  results,  records  from  day  to  day,  froa 
year  to  year.  Therefore,  the  success  which  attends  sS 
really  good  attempts  to  satisfy  the  demand  for  rog^ 
tering  instruments.  No  firm  has  done  more  in  thii 
way  than  the  well-known  one  of  Richard  Frfere^ 
8,  Impasse  Ferrard,  Paris,  whose  London  branch  is  ^ 
London-wall  (manager,  Mr.  J.  A.  Berly).  We  ban 
before  us  their  catalogue  of  measuring,  controlling,  sod 
self-registering  instruments  for  scientific  and  industrial 
purposes.  **  Wo  manufacture,"  they  say,  "  every  kind  d 
registering  instrument  that  may  be  required  in  science 
and  industry.  Should  any  of  our  customers  fail  to  find  in 
this  catalogue  the  instruments  they  desire,  we  will,  on  their 
indication  of  the  results  they  havein  view,  and  the  phenomeos 
tbey  intend  to  control,  study  the  type  of  registering  instni- 
mcnt  suitable  for  their  purposes,"  and  endeavour  to  bring 
out  such  an  instrument.  They  produce  three  kindi 
of  measuring  apparatus — engineering,  electrical,  phikh 
sophical.  Their  list  of  medals  and  awards  is  very 
numerous,  embracing  those  from  1846  to  1890.  We 
find  in  the  catalogue  registering  anemometers,  barometeiii 
chronographs,  dynamometers,  hygrometers,  speed  recordets, 
water-level  indicators,  pressure  gauges,  pyrometers,  ther 
inometers,  volt  and  ammeters,  charge  and  discharge 
recorders,  and  recording  electricity  meters,  besides  nume 
rous  others  in  special  departments  of  meteorology.  We 
a<lviso  all  electrical  engineers  to  possess  themselvea  of  t^ 
valuahle  catalogue. 

Chelsea. — The  Select  Committee  of  the  House  of  IxKds 
laitt  week,  presided  over  by  Lord  Basing,  considered  the 
Kloctric  Lighting  Hill  to  confirm  a  provisional  order  granted 
by  the  Hoard  of  Trade  to  the  Now  Cadogan  and  BelgniTe 
Kloctric  Stipply  Company,  Limited,  to  enable  the  company 
to  supply  the  electric  light  to  a  i)art  of  the  parish  of  St 
Luke,  CheUoa.  The  Hill  was  op^)08ed  by  the  Vestry  of 
('heJHoa  on  the  i(n)uml  tijat  it  made  the  London  County 
('ouncil  the  hnniluuthoiity  under  the  order.  Mr.  T.  Holland, 
ciurk  to  the  Vestry,  Huid  tlio  Kloctric  Lighting  Act  of  1882 
and  IHHH  Hpooiliod  the  Vestry  as  the  local  authority  for 
all  purpiisus  uiidiir  tho  AcU,  and  Parliament  never 
inUmdud  to  give  (iontrol  or  iwwoi-s  over  electric  lighting 
to    liny     othor     IhmIv     than      th*      In^ol     .nfU^^-i.-      ® 
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.ned     by     these      Acts.       By     making    the    London 

tnty  Council  the  local  authority  a  concurrent  juriedictiou 

►  Axld    bo  catabliahod,  which  might,  and  probably  would, 

_<1    to  a   conflict   between  the  Vestry  and  the  County 

►uncil,  and  when  the  Vestry  became  the  undertakers  the 

»\inty   Council   would   exercise  an  authority  over  their 

TpJy.   which   fthould   be  left  to  the   iiihabitints  of  the 

F"*- strict.  The  chairman  said  ho  saw  no  reason  why  the 
""  BStry  should  not  be  the  local  authority.  Mr.  Cripps, 
rliamentary  agent,  representing  the  London  County 
Duncil,  said  the  Vestry  raised  no  objection  to  the 
Duncil  being  the  local  authority  under  the  order  of  the 
■caondon  Electric  Supply  Corporation  of  1889.  Mr.  Holland 
'«plied  that  that  order  exteniled  to  nearly  the  whole  of 
-be  metropolis,  and  the  p;irish  of  Chelsea  only  formed  an 
itegral  portion  of  that  area.  Therefore,  the  undertaking 
3uld  not  in  any  sense  be  regarded  as  a  local  one.  The 
lirman  said  the  committee  were  unanimously  of  opinion 
^at  the  Vestry  ought  to  be  the  local  authority  under  the 
Ipfrder.  The  Bill  was  amended  accordingly,  and  ortlered  to 
^0  reported  to  their  Lordships'  House.  These  i)roposition8 
ItaKf^ere  made  to  the  House  of  Commons  Committee  by  Mr. 
Moon,  chairman  of  the  Electric  Lighting  Committee,  and 
^^Mr.  Whitmore,  M.P.,  but  rejected.  As  seen  above,  Mr. 
r^^olland  succee<^led  in  carrying  them  through  the  House  of 

^^Tjords  Committee. 

« 

'  Qas  V.  Electricity  at  Leeds, — Mr.  Walter  Itowley, 
IM.I.E.E.,  Meanwood,  Leeds,  writing  to  the  Leeds  Mercury^ 
■  has  some  very  apropos  remarks  upon  Mr.  Preoce's  paper 
'  last  week  before  the  Incorporated  Association  of  Municipal 
'  and  County  Engineera  "Such  a  statement  of  facta  from 
the  chief  electrician  to  the  General  Post  <.>ffico/'  says  Mr. 
t  Kowley,  "  is  one  that  cannot  fail  to  direct  the  attention  of 
all  municipal  bodies  to  the  subject,  and  not  allowing 
such  considerations  as  existing  gas  works  to  retard  or 
diminish  the  adoption  of  a  form  of  lif^hting  which,  on 
account  of  its  cleanly  and  sanitary  nature,  is  far  preferable 
to  gas.  The  figures  given  by  Mr.  Preece  are  a  remarkable 
confirmation  of  the  statements  made  by  Alderman 
Spark  when  the  discussion  in  the  Leeds  County  Council 
took  place,  and  we  are  indebted  to  him  for  the  very  manly 
way  in  which  he  fought  for  the  electric  lighL  Although 
defeated  in  their  efforts  to  secure  for  the  town  an  eflicient 
and  cheap  electric  lighting  system,  the  minority  which 
Alderman  Spark  represente<l  will  l>efore  long  be  shown  to 
have  taken  the  right  position.  The  effect  of  handing  over 
the  lighting  of  the  town  to  private  companies  will  be  that 
they  will  only  take  their  systems  into  thethicklyiiopulaled 
districts,  unless  compelled  to  do  otherwise ;  ratepayers 
in  districts  farther  from  the  centre  of  the  town,  having 
equal  rights  to  the  supply,  being  left  unprovided  for. 
The  lighting  of  a  town  is  oue  of  the  duties  which  ought 
to  be  fulfilled  with  the  greatest  economy  by  the  local 
authorities  rather  than  by  private  ventures.  After  such  a 
statement  as  that  of  Mr.  Preece,  it  must  be  admitteti  that 
electric  lighting  has  now  fairly  passed  out  of  the  experi- 
mental into  the  really  practical  stage  ;  and,  on  bbhalf  of 
those  who  know  the  a<lvantages  of  electric  lighting  for 
domestic  purposes,  this  ap[>oal  to  the  authorities  is 
made,  and  I  would  ask  all  to  rise  above  party  feeling 
in  this  matter,  and  combine  in  an  effort  to  secure 
with  as  little  delay  as  possible  the  supply  of  the 
electric  light  to  all  ratepayers  who  desire  it.  The 
question  is  one  that  claims  the  serious  and  unbiassed 
consideration  of  those  upon  whom  rests  the  rcs|Mjnsibility 
of  supplying  {or  refusing)  a  want  which  all  who  are 
intimately  acquainted  with  the  subject  believe  to  be  a 
rc«]uiroment  in  the  public  interest.  The  imi>ortance  of 
thu  matter  has  iuducod  mo  to  address  this  letter,  in  the 


hope  that,  even  at  the  eleventh  hour,  the  attention 
directed  to  the  subject  may  have  the  result  of  making 
the  supply,  under  existing  circumstances,  as  extensive  and 

complete  as  possible." 

Trial  of  the   Gordon   Eleotrio  Car.— At  Messm. 

Merry  weather's  works,  Greenwich,  on  Tuesday,  we  had 
the  pleasure  of  witnessing  a  trial  run  of  the  Gordon  closed- 
conduit  electric  railway.  As  it  is  not  improbable  that  a 
long  section  of  tramway  may  be  shortly  fitted  up  with  this 
system,  it  may  be  worth  while  drawing  the  attention  of 
tramway  and  electrical  engineers  somewhat  forcibly  to  this 
system,  a  piper  about  which  was  read  by  Mr.  Gordon 
himself  at  the  Tramways  Institute  meeting  last  week,repro- 
duced  elsewhere.  A  line  of  tram  rails  exists  at  the  back 
of  Messrs.  Merry  weather's  works,  and  this  line  has  been 
fitted  up  by  Mr.  Gordon  as  an  experimental  line.  A 
car  trolley  completely  fitted  with  motor  gears  and  switching 
ap(>amtnB  is  in  actual  working  order,  and  seems  to  behave 
admirably.  The  principle  adopted  by  Mr.  Gordon  is 
ingeiiions,  and  the  working  out  of  it  not  less  so.  The  con- 
duit carrying  the  current  for  the  motor  is  a  very  small  one, 
some  2in.  or  3in.  of  ground  being  quite  sufficient  to  contain 
it.  The  sujjply  rail  is  laid  midway  between  the  two  line 
rails,  and  consists  simply  of  Hat  iron  laid  in  concrete 
in  lengths  of  about  8ft.,  or  one-third  the  length  of  the  car. 
The  system  arranges  for  charging  these  sections  by  the  full 
current  of,  say,  lOO  volts,  as  the  car  progresses,  so  that  no 
section  is  charged  'except  those  under  the  car.  This  is 
done  by  a  system  of  connections  laid  in  a  gaspipe  with 
tee-pieces  connecting  to  each  length  and  leading  back 
to  a  commutating  box,  which  is  the  feature  of  the 
system.  These  boxes  are  placed  every  100  yards 
under  the  kerb,  and  contain  strong  long-pull  mag- 
nets, one  for  each  section.  As  the  car  progresses,  a 
shunt  current  comes  back  from  the  section  No.  1  to  the 
magnet  No.  2,  which  rises  and  puts  section  No.  2  into  con- 
nection, cutting  off  No.  l,and  so  on,  as  the  car  moves — the 
main,  of  course,  running  the  entire  length  of  the  i-oad. 
These  boxes  are  of  very  strong  construction,  and,  as  seen  on 
the  trial,  act  with  precision  and  force,  being  able  to  with- 
stand rough  usage.  The  current  being  turned  on,  the  car 
moved  forward  at  considei*abIe  speed,  and  it  is  interesting 
to  watch  magnet  after  magnet  rise  and  fall,  like  the  keys  of 
a  piano,  one  after  the  other  with  absolute  precision  and  not 
the  least  sparking.  The  pull  of  the  magnet  is  about  7lb.,  and 
evidently  is  more  than  ample  to  do  its  work.  The  car 
was  run  backwards  and  forwards  by  Mr.  Gordon,  under 
complete  control,  nothing  more  being  required  than  the 
movement  of  the  car  switch,  which  acts  both  as  resistance 
and  as  revorser.  The  advantages  uf  the  system  are  the 
use  of  the  closed  conduit — no  slot  or  wires  that  can  bo 
touched  being  needed  ;  the  small  cost  of  conduit,  and 
corresponding  small  cost  of  alteration  of  track.  Not  tho 
least  effective  advantage  of  the  Gordon  system  is  that, 
by  the  addition  uf  one  contact,  tho  absolute  metallic 
return  for  the  current  can  be  m^ide  by  way  of  the 
section  behind,  and  thus  the  difficulty  with  the  tele- 
phone companies  can  be  avoided — a  matter  im|>ossible 
of  arrangement  with  most  systems  without  costly 
additions  to  the  mains.  The  cost  of  alteration  of  track 
and  laying  the  electric  conduit  is  estimated  (the  figures 
being  checked  by  Messrs.  Merry  weather's  engineer)  as 
£2,000  per  mile,  of  which  £25  each  is  the  cost  of  com- 
mutator boxes.  The  cost  of  a  new  electric  car  would  be 
X400.  Mr.  Gordon,  allowing  all  possible  contingencies,  esti- 
mates tho  actual  cost  of  traction  2jd.  i>6r  car  mile.  As  to  the 
commutator  boxes,  our  opinion  is  that  these  will  do  their 
work,  and  are  not  in  the  least  more  fragile  than  the  com- 
mutator bars  themaolve&  oi  \.Vv«  ^'^wvESki^. 
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TELEPHONE  TBANSMTTrER  PATENTS. 

BY  A.   R.  BENNETT. 

No  doubt  the  directors  of  the  National  Telephone  Com- 
pany beliere  that  there  are  good  grounds  for  the  warning 
recently  conveyed  to  the  public  by  their  advertisement  re 
the  Runnings,  Blake,  and  Crossley  transmitters — ^that  those 
patents  are  really  valid,  and  that  they  are  performing  an 
act  of  kindness  in  cautioning  all  and  sundry  against  them. 

But  it  does  not  follow  that  their  advertisement  should  be 
accepted  without  discussion.  It  would  be  sorely  against 
the  public  interest  to  suffer  telephone  enterprise  to  be 
crippled,  and  development  arrested  for  another  18  months, 
simply  out  of  deference  to  the  not  altogether  disinterested 
opinions  of  the  National  Company's  directors.  Their  duty 
to  the  shareholders  would  require  them  to  put  the  best 
complexion  on  the  matter,  even  though  they  had  their 
doubts,  and  it  behoves  those  interested  from  the  opposite 
point  of  view  to  examine  their  statements  and  judge  for 
themselves  whether  they  can  be  substantiated  or  not. 

I  have  recently  had  occasion  to  enquire  somewhat 
narrowly  into  the  actual  status  of  the  very  three  patents 
mentioned  in  the  advertisement,  and  I  have  much  pleasure 
in  acceding  to  the  suggestion  that  I  should  make  public 
my  conclusions  and  the  reasons  for  them. 

In  the  first  place,  I  consider  that  the  National  Company 
is  apparently  inclined  to  attach  far  too  little  importancu  to 
the  labours  of  our  distinguished  countryman,  Prof.  Hughes. 
A  good  many  months  before  the  date  of  the  first  secondary 
patent  Prof.  Hughes  showed  how  more  efiicient  telephonic 
transmitters  than  any  devised  by  Edison  could  be  con 
■tructed  out  of  conducting    powders   and  fragments  of 


Fia.  1. — 10,  diaphragm;  H,  mouthpiece ;  c^,  apring    c^  contacU  ; 
0,  regulating  screw. 

charcoal ;  but  inasmuch  as  Edison  was  before  him  with  his 
tension  regulator  patent  (No.  2,909,  of  1877),  and  that 
patent  mentioned  variable  contacts  and  carbon  in  the  form 
of  lampblack,  it  was  held  that  Hughes's  discoveries  were 
anticipated  and  covered  by  Edison.  As  a  result,  the  expiry 
of  Edison's  patent  on  July  30th  next  will  not  only  set  free 
all  the  forms  of  transmitters  described  in  it,  but  also  all  the 
forms  invented  by  Prof.  Hughes,  and  will  further  allow  of 
some  of  Edison's  transmitters  being  improved  into  really 
efficient  instruments  by  the  substitution  of  hard  carbon  for 
the  plumbago  points  and  semi-conducting  tufts  originally 
imagined. 

Edison's  specification  is  a  voluminous  one,  and  amongst 
a  mountain  of  dross  contains,  comparatively,  but  few  grains  of 
gold.  Before  proceeding  to  the  examination  of  the  three 
chief  secondary  patents,  it  would  be  well,  therefore,  to 
briefly  indicate  tne  chief  points  he  makes,  and  ascertain 
what  features  of  value  become  free  in  August  through  the 
la|)se  of  the  Edison  rights. 

The  passages  in  his  specification  bearing  most  on  the 
practical  question  are  as  follow  : 

Edison  (No.  2,909,  July  30tii,  1877). 

A  Page  6,  lines  6  to  16.— Description  of  diaphragm 
preferably  but  not  necessarily  of  mica,  secured  at  its  edges. 
Amongst  others  Edison  mentions  diaphragms  of  metal. 

B.  Page  6,  line  5. — "  In  some  cases  I  niako  use  of  u 
variable  resistance  resulting  from  greater  or  loss  intimacy 
of  surface  contact. 

C.  Page  6,  line  31.— "In  some  instances  I  make  use  of 
the  best  quality  of  lampblack." 

D.  Page  7,  line  15,  Fig.  10.— "A  is  a  resonant  ohamimr 
at  the  end  of  which  is  the  diaphragm  10,  and  at  each  «i<lo 
of  this  diaphragm  there  are  springs,  (72,  C3,  having  |X)inU 
made  up  of  compressed  plumbago.    .    .    .     These  points 


face  each  other  on  opposite  sides  of  the  diaphra] 
make  contact  with  platina  disks  secured  to  the  diap] 

K  Eighth  claim  is  for  an  adjusting  screw  or 
pressor  to  regulate  the  resistance  of  the  tension  regi 
the  electric  circuit. 

F.  Fig.  24  is  a  diagram  of  a  microphone  and  bi 
the  primary  circuit  of  an  induction  coil,  of  wUt 
secondary  is  to  line  and  earth. 

It  may  be  remarked,  however,  that  Edison  had  i 
to  claim  this  combination,  since  Dr.  Wright  as  far 
1867  used  an  induction  coil  in  connection  with 
transmitter,  and  Cromwell  Varley  afterwards  emp 
with  his  musical  telephone. 

Edison's  Fig.  10,  which  is  reproduced,  shows  i 
phone  carrying  two   platinum  discs,  against    wh 
pressed  plumbago  points  mounted  on  springs,  the 
between  the  platinum  and  the  plumbago  being  r 
by  adjusting  screws  applied  at  the  base  of  the  sprir 

The  expiry  of  Edison's  patent  of  July  30  t 
frees: 

1.  Diaphragms  fixed  at  their  edges. 

2.  Variable  resistances  resulting  from  g;reater 
intimacy  of  surface  contact.  This  is  practically  tl 
phone. 

3.  Lampblack  (soft  carbon). 

4.  Springs  for  carrying  microphonic  contacts. 

5.  Screws  for  regulating  the  pressure  exerted 
springs. 

6.  Combination  of  microphone,  battery,  and  i: 
coil. 

So  after  July  30  any  person  will  be  free  to  usi 
all  of  these  factors,  provided  he  combines  them  in  a 
not  effectually  protected  by  subsequent  inventors. 


Edison's  Fio.  iO.— 10,  diaphragm  ;  A,  mouthpiece  ;  c^,  <^, 
c^,  <^,  contacts ;  ti^,  s^,  regulating  screws. 

The  discoveries  of  Hughes  already  alluded  to 
the  foregoing  free  list  by  the  addition  of  hard 
multiple  surfaces,  and  conducting  matter  in  the 
powder.  It  will  be  permissible  to  combine  or  inte 
Edison  and  Hughes's  discoveries.  With  such  ma 
command,  the  telephone  engineer  who  cannot  de 
efficient  transmitter  and  still  keep  clear  of  Hunni 
Blake,  may  reasonably  be  adjudged  to  have  mista 
vocation. 

I  shall  now  submit  the  secondary  patents.  t> 
analysis  with  the  view  of  ascertaining  how  far  t 
original,  and  whether  they  do  not  run  some  risk  o 
indicted  as  (to  borrow  a  term  from  the  National  Coi 
advertisement)  "  colourable  imitations." 

HuNNiNGS  (No.  3,647,  Sept.  16th,  1878). 

Hunnings's  claim    is  essentially  for    the    use 
powdered  carbon  confined  in  a  loose  state  betwe 
metallic  diaphragms,  one  of  which  is  vibrated  by  thi 

Hunnings  preferred  thin  pktinum  foil  for  his  ri 
diaphragm,  and  seemed  to  consider  a  metallic  or  a 
covered  diaphragm  indispensable.  That  is  what  h 
shadows  in  his  provisional  and  claims  in  his  fina 
there  is  no  suggestion  as  to  the  practicability  of 
diaphragms  into  the  composition  of  which  metal  dt 
enter,  except  in  one  place  in  the  final,  where 
enumerating  platinum,  iron,  and  silver,  he  adds  "oi 
material."  Hut  it  is  evident  that  if  "material" 
actually  a  misprint  for  metal,  the  other  material  he 
view  must  have  been  metallic  in  ite  nature,  since  no  a 
Is  made  to  the  si>eoial  contact  or  electrode  that  wc 
nuoessary  were  wood  or  other  non-conducting  u 
mill''""*'* 


ilunntngs's  own  words  may  be  quoted  as  showini 
bo  believed  to  be  new  in  hit  invention.    After  disc 
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to  Ilughes's  microphone  and  Edison's  carbon 

,  he  says  :  '*  But  what  /  believe  to  be  new  and  desire 

as  viy    inventum  under    the    hcrcinbefore-in-part 

«d  letters  patent  is:    1.    The  use  of  finely-powdered 

^     <^t\,  or  like  c/»u{iidor  (preferably  oven-made  engine  coke 

»^y>^red  as  described)  in  a  loose  and  free  state  (not  com- 

P^^^Bed  or  consolidated  in  any  way  or  combined  with  foreign 

'^^"^^riaj)  as  a  means  of  varying  the  resistance  of  a  tele- 

"^^^^nic  circuit  by  the  vibrations  of  a  thin  metallic  or  nutal- 

'     -^^^red  ditiphragrfi  enclosing  it,  coutroUed  by  the  sound-waves 

Section. 


The  point  is  of  importance,  because  about  nine  months 
later  Marr  (No.  2,497,  June  21,  1879)  protected  a  trans- 
mitter of  powdered  carbon  confined  between  two  wooden 
diaphragms,  having  carbon  discs  attached  to  their  centres 
as  contacts.  This  combination,  although  invented  by  Marr, 
was  generally  known  as  the  Moselev  transmitter.  The 
patent  is  now  void,  and  if  held  free  of  llunnings,  would  be 
open  to  all  after  July  30. 

Subsequently,  Moselev  (No.  1,320,  January  30,  1885) 
and  Berthon  (No.  2,893,  March  4, 1886)  emj)loyed  powdered 
carbon  confined  between  diaphragms  of  thin  carbon  plate. 
Of  these,  Moeeley'^  has  lapsed,  but  Bexthon's  is  still  in 
force,  although  its  validity  in  face  of  Moseley's  prior  claim 
for  granulated  carbon  between  carbon  diaphragms  is  coD' 
siderably  more  than  doubtful. 

The  diaphragm  is  not  the  only  weak  point  about 
Hunninga's,  for  Hughes,  in  his  paper  before  the  Physical 
Society  (Nature,  June  27,  1878),  stated  that  he  had 
discovered  that  a  current  passing  through  conducting 
matter  in  a  divided  state,  either  in  the  form  oipovnlert 
filings,  or  surfaces,  was  varied  under  the  influence  of  the 
slight  pressure  applied  by  sonorous  vibrations.  This  specific 
mention  of  conducting  powder  by  Hughes  four  months 
before  Hunnings  applied  for  hia  patent,  precludes  the  latter 
from  claiming  any  exclusive  right  to  powdered  carbon. 

Again,  on  June  3rd,  1878,  three  and  a  half  months  prior 
to  the  date  of  Hunninga's  patent,  Prof.  Blyth,  of  Glasgow, 
described  in  a  paper  to  the  Royal  Society  of  Edinburgh 
(Nature,  June  13,  1878),  a  transmitter  consisting  of 
pretty  coarse  fragments  of  gas  cinders  packed  in  a  shallow 
box  of  thin  wood,  having  tin  (tinned  iron  1)  strip  at  the 
ends  to  serve  as  contacts.  The  results  obtained  he  described 
as  satisfactory,  although  there  was  no  front  vibrating 
diaphragm.  1  have  recently  had  an  experimental  transmitter 
made  to  Blyth's  description,  and  find  it  is  really  an  efiicient 
instrument  The  box  speaks  equally  well,  and  very  well, 
whether  the  voice  is  directed  against  the  sides,  bottem,  tep, 
or  ends.     By  substituting  carbon  electrodes  for  Blyth'a 

Front. 


Fio,  Z— Potaila  of  an  Efficient  Transmitter  outsido  the  Secondary  Patents  that  may  legally  bo  used  after  July*30tb. 

BO,  brass  cl&mp  ]  C  C,  carbon  contact ;  C  B,  carbon  block  ;  D,  diaphragm  ;  I  R,  indiorabber  ring  ;  M,  mouthpiece;  R  S,  regulating 

•crew ;  S,  spriiig  ;  T,  terminal  screw. 


impinging  upon  it.  2.  A  telephone  transmitter  consisting 
of  a  layer  of  finely-divided  carbon  or  similar  conducting 
material,  preferably  oven-made  engine  coke,  placed  in  a 
loose  and  free  state  between  the  thin  metallic  or  mdal  covered 
diaphragim  in  a  suitable  case, and  for  the  purposes  described." 
Since  these  claims  avowedly  cover  all  that  Hunnings 
believed  to  be  new,  and  expressly  exclude  all  but  metallic 
or  metal-covered  diaphragms,  it  surely  would  not  be  com- 
plimentary to  Hunnings  to  rule  that  he  meant  wooden  and 
carbon  diaphx-agms  as  well,  although  he  was  not  aware  of  it. 


tinned  ones,  and  extending  them  across  the  box,  so  as  te 
reduce  the  intervening  space  te  be  bridged  by  the  carbon 
particles,  and  by  using  fragments  of  proper  microphonic 
carbon  in  lieu  of  Blyth's  cinders,  a  transmitter  of  which  no 
one  need  be  ashamed  is  formed.  The  carbon  may  be  much 
coarser  than  the  i>owder  described  by  Hunnings,  but  in  view 
of  Hughes's  prior  publication  there  can  be  no  risk  in  using 
even  the  finest  (x>wder  in  a  wooden  box,  no  part  of  which 
partakes  more  of  the  nature  of  a  dia\)Kr%i^t^  vVii^xv  ^\N5:iOc^^ . 
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metal  diaphnigma,  and  Mughee  and  BIytb  were  before  him 
with  conducting  matter  in  the  form  of  powder  and 
fragmenU  of  carbon,  the  moat  Hunnings  can  claim  is  a 
combination  of  the  two,  and  he  ie,  in  fact,  modest  enough 
to  10  limit  himself. 

Blakr  (No.  229,  January  20th,  1879). 
Thii  ii  the  next  secondary  patent  in  order  of  date. 
Blake's  claims  are  Hto  in  number. 


Claim  1  ie  for  his  method 
of  holding  a  diaphragm  by 
meant  of  springs. 


GlaiTD  2  ia  for  a  spring 
carrying  one  of  the  micro- 
phone contacts,  the  other 
contact  being  carried  by  a 
second  spring  or  fixed  direct 
to  the  diaphragm. 

Claim  3  is  for  Blake's 
neculiar  form  of  adjusting 
leYcr. 


Claim  4  ia  for  the  combi- 
nation of  two  contacts,  each 
carried  by  a  spring. 

Claim  5  is  for  the  addition 
of  a  yielding  weight  to  one 
of  the  sprinf^'s,  for  the  pur- 
I)oee  of  resisting  the  move- 
ment of  the  diaphragm  and 
of  modifying  by  its  inertia 
the  variation  of  pressure. 


This  need  incommode  no- 
body, since  a  diaphragm 
fastened  at  its  edges  as  de- 
scribed by  Ediaon  is  practi- 
cally as  efficient. 

It  is  dii£cult,  in  face  of 
Edison's  Fig.  10,  to  imagine 
wherein  this  diflers  from 
Edison's  plan,  which,  omit- 
ting the  sut>ertluous  second 
spring,  could  be  described  in 
the  same  words. 

Of  course  Blake  is  quite 
entitled  to  this.  The  form 
of  adjusting  screw  shown 
by  Edison  in  his  Fig.  10  is 
not  a  very  good  one,  but 
others  could  be  devised 
without  infringing  Blake's. 

Edison's  plan  of  one  con- 
tact on  a  spring  and  the 
other  on  the  diaphragm  is 
practically  as  good. 

This  has  a  strong  resem- 
blance to  the  device  described 
by  Hughes  to  the  Physical 
Society  (Naturr^  June  27th, 
1878) :  "The  upper  contact  of 
a  microphone  should  have  ite 
inertia  supplemented  by  a 
balanced  weight.  This  in- 
ertia I  find  necessary  to  keep 
the  contact  unbroken  by 
powerful  vibrations.  No 
spring  can  supply  the  re- 
quired inertia.  But  such 
a  weight  is  not  really 
necesaary. 

In  fact,  a  transmitter  made  up  to  Edison's  Fig.  10,  but 
with  only  one  spring  and  one  pair  of  contacts,  which 
could  both  be  of  hard  earbon  in  lieu  of  Edison's  plumbago 
and  platinum,  speaks  at  least  &a  well  aa  the  Blake,  and 
with  such  a  transmitter,  Fig.  2,  Blake  could  not  interfere. 

It  would  be  unkind  to  an  old  actpiaintanco  like  Blake 
to  bint  anything  about  *'  colourable  imitations,"  but  there 
Is  certainly  a  family  likeness  between  half  of  Ellison's 
Fig.  10  (see  Fig.  1),  and  the  esHOntial  foaturoi  of  the  Blake, 
a  similarity  accentuated  by  the  coincidonco  that  both 
inventors  use  platinum  for  one  of  their  surfaces. 

Crohhi.kv  (No.  412,  Fehultauy  Iht,  1870). 

The  last  of  the  secondary  imtonts  to  which  im|K)rtanca 
is  popularly  attacho<l  is  that  of  CrosHley.  It  is  a  logul 
dictum  that  the  contents  of  the  itroviiiional  an<]  tlnal 
Bpecifications  of  a  patent  nuiHt  agree  m  Hnlmtanoo.  If  they 
do  not,  or  if  matter  is  iatroduce<l  into  tlio  riiial  that  is  not 
foreshadowed  in  the  provi«i<jniil.  then  the  iratunt  ih  invulid, 
or,  at  least,  the  matter  not  so  fuiosha4owod  caniK»l  bn 
claimed.  With  the  best  intontiuus  in  the  worM,  I  must 
confess  mv  inability  to  detect  any  novelty  in  (.■roisloy'ii 
provisional  or  any  resonibliiiit-e  l>otwoon  his  iiroviHJoual  and 
final.  The  provisional  is  very  short.  a?ul  foresliiidown  an 
invention  (!)  consisting  of  uttLUing  more  nor  Iunm  than  "an 
ordin'iry  microphone  (CroHsloy's  own  words)  muunUid  un 
a  pajchmontor  other  suitable  diapliragm  in  oonjurittiijn 
with  a  battery  and  induction  coil.  Hoading  the  provimuniil 
by  itself,  one  would  imagine  that  Mr.  LVossloy  had  lo.lgod 
it  under  the  impression  that  Iho  uso  of  an  indnction  coll 
with  a  microphone  was  novel  and  with  the  design  of  pro- 
tecting  that  combination.  , 

But  in  the  final  it  u  sUtetl  (page  3,  hnei  26  to  i8  auJ 


56)  that  the  indnction  coil  ia  not  neceeaary,  onlj  d< 
So   the   coil,   not   being  a   necef^&ary   part   of  the 
tion,  must  be  deleted  from  the  provisional,  and  then 
rcmiiins  1     Nothing  more  than  '*  an   ordinary  niicro[ " 
mounted  on  a  parcbmentor  other  suitable  diaphragm, 
the  process  of  elimination  can  be  carried  furtiier,  forioa 
final  **an  ordinary  microphone"  is  defined  as  having 
one  pencil  and   two  surfaces  touching  each    other, 
which,"  Mr.  Crossley  wisely  adds,  "I  lay  no  claim,"    Ti 
away  this  disowned   ordinary  microphone  from  the 
vieional,  and  what  remains  ?   Clearly,  a  parchment  or 
suitable  diaphi^gm  ;  an  appliance  not  altogether  unl 
to  Reiss  in  the  early  sixties.     But  in  the   final,  the 
"compound  microphone"  is  introduced,  and   defined  m 
microphone  having  three,  four,  or  more  pencils,  and  " 
eight,  or  more  surfaces  touching  each  other.     The  fi| 
show  compound  microphones  of  Crosaley's  well-known  ft 
but  the  claim  is  not  for  this  form  alone,  but  broadlv  „ 
microphones  having  three,  four,  or  more  pencils,  and  ■ 
eight,  or  more  surfaces.     Putting  aside  for  the  moment  " 
want  of  agreement  between  the  provisional  and  the  find, 
do  not  see  how  such  a  claim  can  be  sustained  ;   for  H 
in  his  paper  to  the  Physical  Society,  June  8,  1878  {Ni 
June  27,  1878),  nearly  eight  months  prior   to   C; 
patent,  said  :  "A  man's  voice  requires  four  surfaces  of  pittj 
charcoal,  six  of  willow,  eight  of  boxwood,  and  ten  of 
carbon."    In  another  paper  (Nature,  May  16,  1878)  Hi  _ 
said:  "The  effect  was  improved  by  building  up  the  naU^I 
log-hut  fashion,  into  a  square  configuration,  uain^  10  orJBj 
nails.   A  piece  of  steol  watch  chain  acted  well."    Mr.  F.  J.  I£ 
Page,  in  a  letter  to  Nature^  May  30,  1878,  speaks  of  thm! 
pieces  of  gas  carbon   in   circuit  with  the  primary  of  u' 
induction  coil  and  a  Daniell  cell. 

These  instances  (and  I  could  adduce  others)  of  pn'tf 
pubhcation  respecting  multiple  contacts  are  sujScient  lo 
destroy  any  particular  claim  to  such  contacts  on  Crosslsj'i 
part.  Even  when  arranged  in  his  own  special  and  higUr 
meritorious  form,  the  want  of  novelty  in  his  provisioml 
and  the  startling  disagreement  between  the  provisional  ami 
final,  would  render  interference  on  his  part  hopelec 
Boyond  ail  this,  it  should  be  borne  in  mind  that  an  efficient 
transmitter  can  be  made  with  only  two  pencils  and  four 
surfaces,  and  to  this,  in  any  form,  Crossley  could  not  %jm 
pretend  a  claim. 

Mr.  Crossley  may,  however,  truly  retort  that  although 
his  patent  may  not  have  been  dratted  by  a  conunittee 
Queen's  counsel  and  patent  agents,  it  was  nevertheless  rti\ 
much  to  the  purpose,  since  the  innocent  United  Telephoa 
Company  gave  him  £17,500  for  it  I  Crossley  can  certaLol^ 
claim  the  laugh,  if  nothing  else. 

To  sum  up,  for  the  reasons  set  forth,  1  believe  that  the 
following  transmitters  may  legally  be  used  after  July  30 : 

1.  All  forms  described  by  Edison  in  his  No.  2,909,  sub- 
stituting, if  desired,  hard  carbon  for  plumbago,  platinum, 
etc. 

2.  A  transmitter,  resembling  Blake's  in  general  form,  but 
with  diaphragm  secured  round  its  edges,  with  one  contact 
lixod  m\  the  diaphragm  and  with  some  form  of  adjusting 
lever  oUier  than  Blake's,  being  practicalJv  Edison's  Fig.  10. 
The  details  of  such  a  transmitter,  which  contains  nothing 
that  was  not  anticipated  by  Edison,  except  the  hard  carbon 
contticts,  which  were  ariticijjatcd  by  Hughes,  are  shown  in 
l''ig.  2. 

3.  All  forms  deacribetl  by  Hughes  in  his  various  papers. 

4.  Urossloy's  and  analogous  forms. 
f».  HlythV 
G.  Berliner's  (No.  1.78G,  of  1884).     A  good  transmitter, 

having  cunlacU  kept  in  ijosition  by  gravity  alone.     Patent 
liaii  tupsod. 

Of  Lhoso,  Nos.  I,  2,  3,  6,  and  6  could  not  be  challenged 
witluuit  the  clmllongorH  laying  themselves  open  to  au  acUon 
for  voxaLiDUN  lutorleronro.  No.  4  is  safe  for  those  who  are 
nut  t.(  )>«  frinhiiino4l  by  blun".  since  there  was  absolutely  no 
hhvoIu  u\  any  do.injition  in  Crosslov's  provisional,  and  his 
Html  t'laJniM  •oinething  oUe.  The  following  throe  would 
i.iol.ably  b.ivo  tu  hi)  dolondod  if  used,  for,  in  suite  of 
IhijmliiHs  liaving  claimed  only  meUllic  or  metal-covered 
•  llui.hi.tgn>*i  for  hU  c.unl.irution.they  might  be  held  as  meraM 
vurlttUons  f*»i  the  purnoHoi  ol  evasion  : 

7,  Man's,        \  Mosoloy'a.        9.  Berthon's, 
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be  ipeci&lities  that  cannot  under  any  circumstances  be 

.are: 

Fntil  September  17,  1892 ;  Powdered  carbon  in  combina 

3n  with  a  metallic  or  raotal-covcred  diaphragm.     Until 

puary  21,  1893:  Blake's  method  of  holding  diaphragm 

^epringa  ;    Blake's  special  form  of  adjusting  lever  ;    and 

lake's  combination  of  two  contacts  mounted  on  separate 

rings,  being  resjiectively  Blake's  claims  Nos.  1,  3,  and  4. 


LIGHTING  OF  THE  S.S.  "SCOT." 


The  Following  details  of  the  s.s.  '*  Scot's"  electric  instal- 
tion  will  be  interesting.  There  are  680  lamps  of  16  c.p., 
ad   10  electric  fans.    Two  of  these  latter  aie  Blackmau 


meter.  In  the  dynamo-room  there  is  a  main  switchboardi 
Fig.  1,  designed  by  Mr.  Malcolm,  Sutherland,  and  naade  in 
the  electrical  department  of  the  Leven  Shipyard,  Dum- 
barton. It  is  6ft.  by  3ft., and  is  made  of  white  marble  steeped 
in  paraffin.  The  lower  part  is  occupied  by  three  angle  bars, 
which  run  from  end  to  end,  and  to  each  of  which  a  dynamo 
is  connected  through  a  fuse  and  ammeter  clip.  The  upper 
portion  is  occupied  by  two  rows  of  fuses  and  two-way 
switches,  to  which  the  fan  leads  and  14  main  leads  ai*e 
attached.  As  has  already  been  said,  the  switches  are  two- 
way,  and  to  each  of  them  two  flexible  electrodes  are 
attached,  one  on  each  side,  having  clips  on  their  ends  by 
means  of  which  they  may  be  attached  to  any  of  the  three 
bars.  As  each  switch  has  two  electrodes,  one  of  which 
must  always  be  idle,  when  it  is  necessary  to  change  any 
circuit  from  one  dynamo  to  another,  the  idle  electrode  is 


CUTio.  1 


I  fans  driven  by  Crocker-Wheeler  motors,  and  are  used  for 
extracting  the  foul  air  from  the  engine-room  skylight.  Uf 
the  other  eight,  which  are  made  by  Messrs.  King,  Brown, 
and  Co.,  Edinburgh,  two  are  downcast  and  supply  air  to 
the  engine-room,  the  remainder  exhaust  the  foul  air  from 


the  cabins,  etc.  Current  is  sup[>lied  by  three  dynamos,  by 
King,  Brown,  and  Co.,  capable  of  giving  about  200am]>eres 
at  100  volts,  driven  direct  by  three  compound  engines,  by 
Brown  Bros.,  Edinburgh,  at  a  speetl  of  200  revolutions  per 
minute.  F^acfa  dynamo  has  a  tAchometer  attached,  and  the 
potential  is  measured  by  Sir  Wm.  Thomson's  marine  volt- 


clipped  on  to  the  dynamo  wanted  and  the  switch  reveised. 
In  this  way  any  circuit  can  be  changed  from  one  dynamo 
to  another  without  interrupting  the  light.  By  means  of 
the  ammeter  clips  the  current  can  be  measured  at  any  time 
by  either  of  the  two  Siemens  ammeters  which  have  been 
mounted  on  the  board.  From  this  board  the  mains  are  led 
to  14  distributing-boards,  also  made  in  the  shipyard  works, 
placed  in  different  parts  of  the  ship.  These  boards 
contain  switches  and  fuses,  from  each  of  which  a  wire  is 
run  to  a  group  of  lamps,  the  maximum  number  of 
which  is  eight.  As  the  sectional  area  of  the  wire  is  kept 
uniform  throughout,  it  is  unnecessary  to  have  any  other 
fuses.  Sirjgle  wiring  is  used,  except  in  the  vicinity  of  the 
compaas,  where  double  wires  are  run  ;  and  to  simplify  the 
wiring,  and  make  testing  and  repairs  easier,  soldered  joints 
are  superseded  by  a  patent  screwed  junction  made  by  W. 
McGeoch  and  Company,  Glasgow,  as  shown  in  Pig.  2. 
This  consists  of  a  small  brass  pan  about  an  inch  in  diameter 
over  all,  screw  threaded  inside,  and  with  vertical  slots  cut 
in  the  sides.  This  is  mounted  on  a  slate  base,  and  placed 
inside  of  a  metal  watertight  junction-box,  on  the  sides  of 
which  are  Amall  stuthng-boxes.  To  join  two  or  more  wires 
together,  they  are  brought  through  the  stuffing-boxes.  The 
insulation  ia  then  removed,  and  the  bare  ends  inserted 
through  the  slots  and  coiled  up  inside  the  \\Mvc.VAav\.\ft3a..  K 
soil  tiu  Yraft\Lftt  \a  VV^uVaX^  w\  \/a^  «=»V  'Oa^xfi^^  -^sA  ■».  >sc*»». 
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bnttoD  is  screwed  hard  up  on  them.  As  the  diameter  of  the 
•crew  is  very  large  compared  with  its  length  there  ia  no  fear 
of  it  coming  Ioobo,  and  the  surface  of  vrire  used  in  the  joint 
being  large,  there  is  no  heating.  A  very  good  joint  is  thus  ob- 
tained without  the  trouble  and  danger  of  carrying  heated 
bolta  or  blow-lampa  about.  It  is  also  much  easier  to  discon- 
nect portions  of  any  circuit  when  searching  for  a  fault  which 
may  have  occurred.  One  of  those  boxes  ia  used  for  each 
lamp,  the  stalk  of  the  lamp  being  screwed  through  the 
cover  of  the  box  and  forming  the  return,  the  current  being 
carried  to  the  lamp  by  an  insulated  metal  rod  in  the  centre, 
at  the  upper  end  of  which  is  a  spring  contact  which  presses 
against  the  button  of  the  junction.  All  joints  in  the  small 
wires  are  made  inside  of  junction-boxes,  and  there  are  no 
joints  in  the  main  cables.  All  the  wires  are  of  high  insula- 
tion, the  mains  being  Silvertown  vulcanised  rubber,  lead- 
covered,  and  taped.  Most  of  the  small  lamps  are  wired 
with  vulcanised  rubber-covered  wire,  made  by  the  Inter- 
I  national  Okonite  Oompany,  and  the  remainder,  comprising 
I  the  engine-room,  stokehole,  deck  lighte,  etc.,  are  wired  with 
||       Fowler- Waring  lead-covered  armoured  wire. 

L 

A  short   time   ago,  having   occasion   to  call  upon 

Lewis,  the  genial  manager  of  the  Western  Counties 

_  .    .  ,  ... 


well-known   forms   introduced   by   Prof.    Hugbea. 
and    2a    show  Edison's   carbon   button   or  disc, 
in    hie    transmitter,    patented    July,    1877,    No. 
Fig.  3,  also  Edison's,  shows  lampblack  of  the  beet  qi 


i 


used  in  a  transmitter     Thi«  was  patented  in  Jul^! 
Edison  also  uses  finely-divided  carbon  as  r^r.L-n^'    - 
F.g.    4,    patantcd   S^pl.,  er.  ,  ^'^^\^n  V^Z 
tho    div.aod    carbon     »    Initween    two    disw';  ^ 
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4^i     a  luao  between  two  discs,  one  of  which  joins  the 

^  in.     Fig.  5  shows  Crossley's  arrangement  of  pencil 

-ter,  patented   in  February,   1879.     Fig.   6   shows 

r  form,  patented  in  February,   1879,  by  Crosaley, 

'lie    Fig.  7    shows  the  Hughes  pencil    of   May,  1878. 


Fio.   12. 


Fio.  Vi. 


Fso.  U. 


Fill.  15. 


?*iga.  8,  9,  and  10  show  other  forms  of  transmitter,  used 
under  various  names,  and  Fip.  11,  the  cnp-and-buU  micro- 
phono;  Fig.  12,  short  pencil  microphone;  Figs.  13  and  li, 
other  forms  of  cup-and-bull  microphone;  Fig.  10,  Edison's 
carbon  button  slightly  modified. 


THE  TOWNLEY  PATENT  AUTOMATIC  MAKE  AND 
BREAK  CIRCUIT  ELECTRIC  BELL 


This  bell  is  being  introduced  by  Mr.  B.  Townloy.  From 
the  claims  made  by  the  inventor,  Mr.  J.  Townley,  it  bids 
fair  to  supersede  the  old  form.  Havin;^  little  tension  in 
the  spring  carrying  the  armature,  it  requires  loss  battery 
power;  having  the  magnetism  retained  in  the  armature 
until  it  does  work,  allows  longer  stroke  and  a  more  agreeable 
tone.  It  has  sliding  contacts,  making  it  less  liable  for 
them  to  oxidise  ;  it  has  an  automatic  make  and  break 
circuit;  and  the  cost  does  not  exceed  that  of  the  ordinary 
form. 

Its  description  is  as  follows  :  The  circuit  is  completed  in 
the  ordinary  way  by  moans  of  a  push.  The  ctirrent 
passing  through  the  terminal  T  on  to  the  contact  pin,  P, 
along  the  bell  crank,  C,  through  the  coves  and  out  through 
termiual  P  to  the  battery.     The  usual  magnetic  field  is 


produced,  the  armature  is  attracted,  carrying  with  it  the 
adjusting  pin,  V\  and  the  ratchet  pawl,  R,  which  actuates 
the  wheel,  while  the  adjusting  pin,  P\  moves  the  bell 
crank,  C»  lifts  one  end  from  the  contact  pin,  P,  thus 
breaking  the  circuit,  and  allows  the  armature  to  attain  its 
normal  position,  but  during  this  movement  a  second  bell 


Townloy's  Electric  Boll, 

crank,  C^  is  released  and  allowed  to  fall  on  the  contact  pin, 
P,  by  means  of  a  pin,  P-,  fixed  on  the  wheel.  The  circuit 
is  then  allowed  to  take  another  direction  out  through 
terminal  T^,  and  on  to  the  battery,  this  circuit,  being 
completed  until  the  wheel  makes  one  revolution,  when 
again  the  pin  on  the  wheel  lifts  the  bell  crank  C^,  thus 
breaking  automatically  the  circuit  and  allows  the  armature 
to  come  to  a  state  of  rest. 

The  DiPLKx  Alarm, 
This  alarm  is  being  introduced  in  conjunction  with  the 
Townley  patent  electric  bell  The  two  may  be  used 
together  or  separate.  The  clock  being  ijortable  may  be 
used  inde|)endcntly,  can  be  set  to  ring,  and  will  continue 
for  about  two  hours  if  not  stopped.  Switches  and  all  other 
complicated  parts  are  entirely  obviated. 


--8 


Townley's  Duplex  Alarm. 

The  box,  B,  contains  the  battery,  on  the  front  of  which 
is  fixed  the  bell.  Set  the  sot  hand  of  the  clock  to  the  time 
the  alarm  is  required.  Should  it  be  desired  to  use  tho  two 
together,  simply  wind  tho  clock  in  the  ordinary  way,  but 
this  is  immaterial ;  place  the  legs  of  the  clock,  L  and  L^, 
on  the  contacts,  P  and  P\  and  when  the  hands  of  the 
clock  agree  with  the  set  hand,  the  lever  which  releases  tho 
hammer  of  the  clock  makes  contact  simultaneously  with  a 
spring  which  is  fixed,  but  insulated,  on  the  frame  of  the 
clock,  from  which  is  taken  a  wire,  and  led  to  the  insulated 
leg,  L',  on  to  the  battery  through  coves  and  contacts  of 
the  bell,  return  to  battery  through  log,  L,  to  where  contact 
was  made  ;  the  circuit  boiu^  thvi^  c.ciT(\\\?s.NjA^x\\Nj|>^^>afS^. 
until  \.\iG  doc^\a  m^N*^  o^  Oa^  'c^vsNak.na^'^  •a.-vATv^ 
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I  Lineff  system  and  the  Jarman  system  are  well 
to  our  readers,  but  the  Gordon  system  is  leas 
I  known .  We  h  ave  therefore  requested  the  author  to 
us  an  estimate  of  the  cost  and  the  returns  of  a 
^  to  be  altered  from  horse  traction  to  electric 
.  ction  upon  his  system.  Experimentally,  the  line 
H^ias  constructed  at  Messrs.  Merryweather's  is  a 
^Bess  It  has  been  tested  under  stringent  coudi- 
^B8,  and  acted  well  even  when  saturated  with  water 
Bl  covered  with  mud.  The  figures  of  the  following 
late  must  be  considered  with  care,  and  it  would 
^ell  if  rival  systems  would  give  similar  estimates, 
ly  rate,  we  should  then  get  a  basis  for  calcula- 
^y  and  the  various  items  could  be  compared  : 

n.T£  OF  TiiK  Capital  Cost  ok  Applying  tiik 
Gordon  Systkm  of  ELKCTHrc  Traction  to  an 
K.visTiNu  Tramway,  and  tue  Working  Cost  pjcr 
Car  Milk. 

Liino  3  cniles  long,  double  track  (6  milos) ;  generating 

lion   as   central   as   posRible ;    five    minutes'   service  at 

||e8t  time;  average  speed  seven  miles  per  hour,  including 

ages ;    cars   to    accommodate    40    passengers    each ; 

Imum    number    of    cars    running  at    one    time,   10 ; 

p.   [>er  car,   10;  total  e.hp.    at  station    (50  per  cent. 

rve\  180. 

Permanent  Way, 
utering  existing  track   to   suit  Gordon  system, 

I  tix  miles  at  £2,000  per  mile £12,000 

RfAlingStock. 
letting  14  cars  with  motors,  gearing  switches,  etc., 

(four  cars  in  reserve),  14  at  X150  each     2,100 

Cmtral  Station. 
Three  sets  of  steam  dynamos,  boilers  complete, 
each  capable  of  developijig  GO  e.h.p.  (one  set  in 
reserve),    buildings,    foundations,   switchboard, 
cables,  instruments,  etc. 5,400 


L 


£19,500 
stud  of  100  horses  and  harness,  at  £35  each       3,500 


H  Increased  capital £16,000 

IP  Rnnning  Expenses, 

vages  at  central  station    £364 

Vorking  electrician    156 

^lel 854 

/Tater,  oil,  waste,  etc 120 

Depredation  and  Repairs, 

1/3  generating  plant  at  6  per  cent £150 

tearing,  etc.,  on  cars,  40  per  cent 108 

Motors,  25  per  cent 250 

Track,  7  per  cent 840 

buildings  at  2J  per  cent 10 

Contingencies,  say  250 


W  £3,102 

Ulowing  an  average  of  80  miles  per  car  per  day,  the  total 
lumber  of  car  miles  per  annum  =  80  x  10  x  365  =  292,000. 


¥ 


£3,102      „  ., ,  ., 

A^^  ^A»='"'^^q'  per  car  mile. 
292,000  ^ 


Horse  traction  coats  about  6d.  per  car  mile  =£7,300 
Saring  by  electric  traction  £4,198,  giving  a  dividend  on 
ncreased  capital  of  £16,000  of  26  per  cent. 

Taking  the  present  capital  at    £35,000 

I  Increase  of  capital 16,000 
ToUl £51,000 
n  which  the  saving  by  electric  traction  of  £4,198  would 
Hhre  a  dividend  in  addition  to  that  now  i>aid  of  8  per  cent. 


■^  TELBPHONES- 

At  the  end  of  this  month  there  will  be  a  general 
ihake  ap  and  awakening   in  the  telephone  world. 


Everybody  is  anxious  to  know  the  exact  position  of 
afifairs.  We  have  in  this  issue  endeavoured  to  put  the 
whole  matter  straight,  to  show  what  patents  expire, 
to  show  what  patents  are  still  ahve  and  controlled, 
and  to  estimate  the  value  of  such  control.  Practically, 
the  conclusions  of  the  well-known  authority  who  has 
carried  out  this  investigation  on  oiu  behalf  is  that 
telephony  will  be  released  from  its  trammels.  With 
the  exception  of  a  few  unimportant  details,  which 
are  still  secured  by  patents,  and  outside  of  which 
excellent  transmitters  can  be  made,  the  world  can 
make  free  use  of  the  acquired  knowledge  in  tele- 
phony. We  are  glad  this  is  so,  for  in  our  opinion  no 
monopoly  has  ever  been  worked  less  creditably  than 
this  of  the  telephone.  Years  ago  we  hinted  that  those 
most  deeply  interested  in  the  compauy-mongering 
part  of  the  business,  would  be  found  at  the  time  of 
the  expiration  of  the  patents  to  have  made  hay  while 
the  sun  shone,  and  have  left  the  affair  with  pockets 
well  lined,  but  with  none,  or  very  few,  shares  to  their 
names.  Of  course,  fi'om  one  point  of  view,  their 
action  was  and  is  amply  justified.  They  started 
to  make  money.  They  made  it.  From  our 
point  of  view  we  require  a  good  telephone 
system,  and  a  good  service,  at  a  reasonable  rate. 
The  shareholders  deserve  a  moderate  return 
for  their  investment,  but  the  paying  public  do 
not  wish  to  contribute  to  watered  capital,  watered 
for  the  purposes  of  company  promotion  and  Stock 
Exchange  transactions.  That  in  London,  at  any 
rate,  there  is  neither  a  good  system  nor  a  good 
service,  will  be  gathered  from  the  fact  that  so  late  as 
June  10  this  year  a  circular,  issued  from  the  "  London 
Chamber  of  Commerce,"  invites  the  combination  of 
telephone  users  to  obtain  "  increased  efficiency 
and  a  reduction  in  rental."  The  circular  states 
that  *'  dissatisfaction  has  long  been  felt  by  many 
subscribers  to  the  telephone  company  in  London," 
etc.  This  company,  instead  of  moving  heaven  and 
earth  to  please  its  customers,  is  finicking  with 
advertisements  cautioning  people  that  it  still 
controls  various  patents.  No  one  need  be  frightened 
by  this  game  of  blufif.  It  is  an  ingenuous 
attempt  to  presume  upon  the  ignorance  of 
mankind.  The  stake,  however,  is  too  valu- 
able for  the  whole  question  not  to  have  been 
thoroughly  investigated.  It  may  be  assumed  also 
that  by  this  time  the  Government  knows  its  mind, 
and  reahses  that  unless  the  existing  companies — as 
some  of  them  imdeniably  do — give  an  efficient  and 
fairly  cheap  service,  it  must  undertake  the  duties 
and  the  responsibilities  of  its  telegraphic  monopoly. 


CORRESPONDENCE. 

"  <)iie  tnatrf  word  Is  no  mui's  word, 


Jiutlo«  neodi  that  boUi  b*  hftuvL 


I. 


4 


BATH. 

Sir, — Having  seen  Mr.  Hooker's  letter  in  your  last  issue 
with  reference  to  the  Bath  central  station,  I  beg  to  say 
that  up  to  the  30th  January  no  alterationii  of  any  moment 
had  been  made  hy  me  ;  and  that  therefore  any  credit  due 
for  the  state  of  the  station  at  that  time  is  dt\&  tA  Vsioccw. 

Had  1  aocw  ^o\\\   \MiVva  ^V  'i^'Oo.  ^■waxiasr^j^V  '^^3?ai^\sa:t^ 


d 
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^Bofm  ull 

^^ood  running  unlcr. — Yours,  etc, 

^  Btth,  July  5,  1891. 

JAN  VAN  BEERS  AT  THE  CONTINENTAL  GALLERY- 

^B   Homething  very  choice  and  dainty  and  artistic  took  place 

^Bb  the  tmull  hourM  of  Wodneaday  night,  in  the  shape  of  a 

^VBouperartiMU<|uo,"l>y  M.  Jan  Van  ^rs,  as  a  "welcome"  to 

^BlN  friendM  luul  patrons  in  England,  and  the  function  was 

^Muricil  uiit  in  a  way  that  will  make  it   long  linf^er  in  the 

^fesomoriiM  of  thoae  who  wore  invited.     M.  Jan  Van  Beers 

His  a  most  clover,  daring,  and  original  artist,  whose  realistic 

and    Bkilful    otTocta   place  him   lu   u  kind  of  Bucceesor  to 

M.    VVicrtz,  of  nrusHols   fame,    and  his  finish  and  delicacy 

slmoiit     rank      him      as      a     second      Meissonier.       His 

rUndoniahlv    humoroiw   and   fetching   little   picture,    "My 

Tricnd,  Mv.  White,"  recently  reproduced,  gives  an  idea  of 

be  vtrvt'  and  intoro^t  be  manages  to  put  into  his  pictures. 

amothing  of  the  same  kind  of   effect  was   embodied    in 

Ctuality  in  his  supper  at  the  Continental  Gallery,  157, 

Und -Ntrcct,  and  as  this  effect  was  largely  due  to  the  skilful 

no  of  electric  light,  this    otherwise  exclusively  artistic 

Knthoring  comes    within    our    8C0(>e.      Over    a    hundred 

sat    down    at    the    somewhat    fanciful    hour    of 

list   eleven,    amoufi;    the  guests   being  the  Duke  of 

orough,  Lord  Dorchester,  the  Marquis  de  Stacj>oolo, 

Aird    and    fSignor   Tosti,   Mr.  Alma    Tadema,   Mr. 

ThiwMouH    (the     |>ainter    of     Mr.    Gladstone's    portrait), 

IJuptain  Annoslcy,  Mr.  Spielman  (of  Black  and  IFInle),  Mr, 

lliirry  Furnias,  Mr.  Clement  Scott,  and  a  large  number  of 

uthor  celebrities.     The  Prince  of  Wales  was  expected  to 

look  in,  but  his  engagements  with  the  Gorman  Emperor 

provontod.     M.  Van  Boers  had  designed  and  suporintondod 

till)   arrangomonts  himself.     The  long  dining-table — ui>on 

which   looked   down    his   enchanting   little  [lictures — waw 

strewn  with  a  lun;^  garland  of  roses,  and  similar  wreaths 

festooned  the  walln  and  coiling,  amongst  which  electric  lii^'hts 

wore    hidden    within    white,    golden,    and    pink    artificial 

roses.      The    table     itself,    most    artistically     laid     out, 

was  of  glass,  covered  with  a  fine  damask  tablecloth,  and 

all  along  the  under  side  wore  arranged  some  300  incan- 

descent  lamps  of  various  colours — white,  yellow,  green,  and 

rose — which  lit  the  table  from  underneath  and  suffused  the 

whole  with  a  glow  as  of  a  veritable  fairy  p.ilace.     Madame 

Molba,  from  the  Opera,  first  »ang,  her  voice  sounding  from 

liohincl    the    tapestry    curtain.      Miss   Florence   St.    John 

afterwards   sang    a   strangely   pathetic   ballad    after    the 

supjjor   had   commenced.       The   first  dish    was    a    fancy 

from  "Sing  a  Song  of  Sixpence,"  and  M.  Jan  Van  Beers 

o|iened   a   "Nightingale   Pie  "—not  a  ogriah   repast,  but 

one  that  set  free  a  host  of  little  songsters,  who  fluttered 

about  and  sang  at  intervals  the  rest  of  the  evening.     After 

which,  the  supper  proj>or— -with  its  *'  saumon  a  la  i  ran^^aise, 

zephirs  de  Volvaille,  chaulroix  d'Urtolans,  salade  Byzantine, 

Nougat  Chantilly,  Pommery  Grono,"  etc.,  with  the  fruit 

served  in  glittering  dishes,  around  which  tiny  lamps  glowed 

and    twinkled.     All    the    while,   at   intervals,  the   lamps 

changed,  the  table  glowed  up  like  the  dawn  fiom  pale  pmk 

to  pure  white,  and   died  away   again  ;    changeful   cfl'ocU 

innumerable    succeeding    each    other   continually,    inter- 

8pei*8ed  with  violin  and  'cello  solos  by  M.  llollman  and  AL 

Vail  der  Straton,  as  well  as  delicate  concerted  pieces.     Pre- 

K«ently  the  white  ceiling  bociimo  suddenly  illumuiatod,  and 

Hsk  scries  of  political  cartoons  from  ratuly  Aair  and  elsewhere 

^Erere  projected  with  most  amusing  effect,  stretching  down  the 

HbsUing.     Mr.  Aii-d  made  a  little  s|)COch.  thanking  M.  Van 

Brnn  for  his  ontortAinmont.  and  M.  Van  Boors  himself, 

ipsitking  in   English,  hoped  his  friends  and  patrons  had 

smoyod  his  "  i>Wi7r/.7r-,"  and  trusted  next  year  to  welcome 

the  ladies  as  well.     It  only  remains  to  add  to  this  account 

M  a  remarkably  successful  ontorUinraont  that  the  electric 

^instAlktion  for  the  gallery,  consisting  of  olo  incandescent 

lamps,  was  fitted  up  by  Messrs.  C.  Mellior  and  Co^  artistic 

decorators,   of    48-50,    Margaretrstreot,   Cavendish 

under    the    superintendence    of    Mr.    W.    Lowr>      ■ 

engineer,  who  carried  out  the  unique  Usk  "*  ^''    -^ 


rrecled  vour  ftatemcnt  at  the  time,  Mr.  Hooker  having 
that  lay  in  his  jK)Wcr  to  hand  over  the  station  in 

M-v£;tin  C.  Oi^isON. 


ptare. 


the  whole  in  one  day  with  fonr   men*   setti^i 
transformer  also,  which   prorided  the   cuJTcnt  b 

Groe^'enor  circuit. 


TRAMWAY  COMPANIES  AND  ELECTRIC  TEAfl 


of  H' 


Whilst  electric  tramways,  or,  as  they  are  more  gi 
termed,  electric  roads,  have  been  largely  developed 
United  States,  in  England  nothing  beyond  expn 
work  has  as  yet  been  done  in  this  direction,  lb 
difficulty  has  been  to  induce  the  directors  of 
tramway  companies  to  take  an  interest  in  modeni 
of  propulsion.  The  first  time  that  the  subject  d 
traction  was  brought  prominently  under  the  notks  i 
tramway  companies  in  this  country  was  on  the 
the  annual  meeting,  which  took  place  a  year  ago^ 
Tramways  Institute  of  Great  Britain  and  udh 
society  to  which  belong  nearly  all  the  tramway 
in  the  United  Kingdom.  At  that  time  the  interest 
fested  in  the  subject  was  not  very  great,  but 
intimated  that  more  consideration  would  be  given 
matter  at  the  next  assembly  of  the  institute.  The  i 
in  question  took  place  at  the  Westoainater 
Hotel  on  the  2nd  inst.  Mr.  W.  J.  Carruther* 
managing  director  of  the  Birmingham  Central  Tj 
Company,  etc.,  presided  over  the  meeting, 
well  attended.  The  chief  point  of  interest  was 
the  reading  and  discussion  of  papers  treating  of  theei 
ment  of  electricity  as  the  motive  i>ow6r  of  fi 
tramways.  The  papers  read  were  on  *'  The  Lineff  ^ 
of  Electric  Traction,"  by  Mr.  Gisbert  Kapp ;  "  Self-cort 
Electric  Tramcars,"  by  Mr.  A.  J.  Jarman ;  and 
Gordon  System  of  Electric  Traction,"  by  Mr,  J.  Qt 
Throughout  the  whole  of  the  proceedings  the  tone  i 
tramway  men  in  conference  was  favourable  to  the 
elDctricity,  provided  that  agency  could  be  shown 
economical  j  and  the  result  of  the  assembly,  whic 
probably  mark  an  era  in  the  development  of  n 
systems  of  locomotion,  was  the  offer  on  the  part  of  i 
tramway  directors  to  allow  of  oxperimonta  to  be  con 
with  electric  tramcars  on  their  lines  for  a  suiHcientl 
period  to  demonstrate  the  practicability  and  coou 
prospects  of  any  particular  system.  Should  the  reel 
favourable,  the  companies  were  prepared  to  adopt  ela( 
as  the  meutis  of  traction. 

Before  the  reading  of  the  first  paper  wew  commenc 
president  referred  to  the  action  of  the  National  Tel 
Company  on  the  occasion  of  the  Birmingham  ( 
Tramways  Company's  seeking  to  get  contirmed  by 
merit  its  provisional  order  authorising  it  to  use  < 
traction.  This  matter  was  dealt  with  in  our  leading  o< 
last  week,  and  the  chairman  stated  that  unless  the  d 
of  the  House  of  Lords  Committee  on  the  point 
complete  metallic  circuit  were  reversed,  another  6 
would  arise  to  retard  tho  progress  of  electric  tractioi 
^  In  tho  course  of  his  paper  on  the  Lineflf  systei 
Kapp  referred  to  an  improvement  which  had  been  e 
in  the  underground  conductor,  and  by  means  of  whi 
insulation  resistance  of  the  line  had  been  greatly  augn 
Originally  the  conductor  touched  the  bottom  of  the  o 
throughout  iu  whole  length  ;  the  improvement  conai 
tho  use  of  a  copper  trough  as  the  conductor,  and  sup 
at  intervals  on  insulators.  This  method  had  incroaa 
insulation  from  4,475  ohms  per  mile,  to  an  averi 
35,000  ohms,  and  he  believed  that  even  this  could  b 
further  augmented.  Moreover,  by  the  provision  of 
at  suiUblo  intervals,  the  iron  strip  could  be  withdra 
renewal  or  cleiining  without  disturbing  the  surf; 
street. 

During  the  discussion  Mr.  Sturgeon,  of  Chesterf 
ho  doubted  the  practicability  of  the  Lineff  system  o 
the  hick  of  a  solid  coniiection  between  the  sectional  i 
the  car.     Ho  thought  there  must  be  a  great  loss   of 
in  8l:)wing  down  or  stopping  the  car 

Mr  A.  Dickinson  of  Darlaston,  was  of  opinion 
woiilil   t.ol   bo  iK»ss,bln  to  prevent  water  Zxd   dir^ 
tor,  and  that  if  water  in   su 
the  conduit,  a  great  loss  of 


faoe 


■^Uir 


THE  ELECTRICAL  ENGINEER,  JULY  10,  1891. 


39 


Kd  take  place  through  iU  forming  a  conducting  meana 
ijie  earth.     In  Boston,  where  a  conduit  3ft.  deep  had 

KBed,  it  was  found  impossible  to  keep  out  moisture  and 
Thifl  caused  such  a  great  leakage  that  the  system 
I  be  abandoned,  and  he  did  not  think  that  in  the 
mC  system,  with  a  smaller  conduit,  that  difficulty  could 
v«rcome. 

Ir.  A.  Ivcckenzaun,  after  referring  to  commercially 
^eAsful  electric  tramways  on  the  Continent,  said  that 
considered  the  insulation  tests  on  the  short  lino  at 
iwick  «vere  practically  valueless.  If  the  Lirieif  system 
J  laid  down  in  a  street  where  heavy  traffic  prevailed, 
.opined  that  the  passage  of  heavy  carbs  would  disturb 
conductor,  and  perhaps  crack  the  insulating  channel, 
^er  might  then  enter  and  seriously  damage  the  insulation. 
Jr.  AV.  J.  Carruthers-Waiii  said  that  in  the  United 
JOB  electricity  as  the  motive  power  was  advantageous 
H^  the  tramway  companies  and  the  travelling  public, 
^phat  many  companies  were  transforming  their  linos 
•  electric  tramways.  The  cost  i>er  car  mile  of  working 
able  line  in  the  States  was  677d.;  an  electric  road, 
id.;  and  a  horse  line,  871  per  mile  run  ;  thus  showing 
jAYOur  of  electricity.  He  asked  for  particulars  regarding 
Hnitial  cost  of  the  generating  plant  for  the  Lineff 
Prd,  and  the  estimated  cost  of  working.  Refening  to 
storage  battery  cars  in  Birmingham,  as  the  year's 
"king  had  only  just  been  concluded,  he  was  not  in  a 
E-tion  to  state  the  operating  cost.  The  introduction  of 
se  cars  hod,  however,  hsul  a  remarkable  effect  notwith- 
■ding  the  difficulty  of  the  track  being  bad  on  that 
fcicular  line.  During  the  year  ending  June  18tf9,  with 
Be  cars»  the  number  of  miles  run  was  134,000;  the 
hA  receipts,  X6,338 ;  and  the  receipts  per  car  mile, 
3d.  In  1890,  when  the  line  was  worked  by  horse 
■  and  omnibuses,  the  mileage  attained  was  130,000, 
receipts,  X5,264  ;  and  per  car  mile,  929il.  In  the  year 
m  terminated,  with  atorage  battery  cars,  the  number  of 
Bs  run  was  H3,000  ,  the  receipts,  £8,949  ;  and  per  car 
3,  1446d. 

fcJterMr.  Kapphad  replied  to  the  discussion,  Mr.  Jarman 
3  a  paper  on  his  system  of  accumulator  traction,  which 
t  described  in  our  issue  of  the  10th  October,  1890.  Mr. 
nan  exhibited  his  improved  storage  battery,  which  was 
»  described  in  a  previous  issue.  The  alloying  of  aluminium 
li  lead  in  the  plates  of  this  cell  stiffens  the  plate  ami 
reases  the  capacity  of  the  negative  plate  to  absurb  and 
^in  hydrogen.  The  author  stated  that  he  had  not  found 
plates  buckle  at  any  time  when  discharging  up  to  300 

rtrea,  and  he  believed  that  the  cells  would  bear  at  least 
as  many  more  discharges  as  those  now  in  use  before 
r  renewal  of  the  positive  plates  was  necessary.  He 
ted  that  accumulator  cars  could  be  operated  so  as  to 
npete  advantageously  with  horse  traction.  In  this 
inection,  the  consumption  of  fuel,  wear  and  tear  of 
kchinory,  and  renewal  of  batteries  on  the  system  was 
iimated  not  to  exceed  2d.  per  car  mile. 
Mr.  W.  Mason,  of  Bradford,  said  that  accumulator  cars 
ly  would  be  succossfiil.  The  great  thing  was,  "  what  can 
u  do  it  at,  and  will  it  i>ayr'  He  wanted  a  more 
gnomical  mothofi  of  traction  than  that  by  horses,  and 
gy  would  all  be  happy  to  substitute  electricity  if  it  wore 
tter. 

Mr.  G.  P.  Bradford,  of  the  North  Staffordshire  Tramways 
mpany,  said  they  wanted  a  system  to  improve  upon 
tarn  locomotion.  He  would  bo  pleased  to  allow  experi- 
mts  to  be  made  on  his  tramway.  What  they  requirefl 
ifi  practical  proof  of  the  commercial  prospects  of  electric 
kction. 

Mr.  Scott- Russell  referred  to  accumulator  traction 
norally,  and  stated  that  all  trials  made  hitherto  had  been 
lures  from  a  financial  standpoint.  Ho,  however,  believed 
the  accumulator  system  for  this  country,  and  said  that 
B  cost  of  working  the  Barking  cars  was  7d.  per  car  mile, 
d  of  those  in  Birmingham  lOd.  [)ercar  mile.  Unless  Mr, 
rman  could  show  that  his  car  could  he  operated  within 
If  that  figure,  ho  feared  that  the  system  would  be  no 
)re  successful  than  previous  methods, 
Mr.  Camithers-AVain  said  what  they  all  required  was  the 
lult  of  practical  work  on  a  reasonably  long  line  and 
tended  over  a  considerable  period  ;  experimental  runs  on 


short  lines  or  occasional  trips  on  long  linos  were  not  of  ^ 
much  value.  In  addition  to  the  offer  made  by  Mr.  G.  P. 
Bradford,  ho  (the  speaker)  and  Mr.  A.  P.  Smith,  of  Man- 
chester, were  prepared  to  allow  of  experiments  being  con- 
ducted on  their  tramways.  He  had  in  mind  several  tines 
where  any  system  would  he  welcomed,  provided  electrical 
engineers  would  profess  their  belief  and  stand  or  fall  by 
it.  Although  he  was  the  managing  director  of  the  Bir- 
mingham Central  Tramways  Comi)any»  ho  had  as  yet  been 
unable  to  ascertain  the  cost  of  working,  and  it  was  a 
mystery  to  him  how  Mr.  Soott-Russoll  obtained  the  figure 
mentioned. 

Mr.  Jarman  having  replied  to  the  discussion,  Mr.  J. 
Gordon  read  a  paper  describing  his  system,  which  has  not 
previously  been  described  at  any  length.  We  therefore 
give  this  paper : 

THE  GORDON  (CLOSED  CULVERT)  SYSTEM  OF  ELEC- 
TRIC TRACTION.  AND  DETAILS  OF  EXPERIMENTS  AT 
MERRYWEATHER  AND  SONS'  TRAMWAY  WORKS, 
GREENWICH,  S.E. 

Almost  since  bho  introduction  of  Htreot  tramways  the  general 
(lo£ilro  of  en^ineera  and  managers  bos  bocn  to  roplaco  animal  by 
fiomo  kind  ol  mechanical  traction.  Both  bhe  steam  en^o  and  the 
cable  have  had  a  fair  trial.  As  is  well  known,  the  steam  tramway 
i»  fast  becoming  a  tbin^;  of  the  {)a«t,  and  it  is  admitted  by  evoii 
the  strongest  oupporters  of  the  system  that  cable  haulage  is  more 
economical  than  other  RyHtomn  only  on  short  lines  with  steep 
(gradients.  There  is  no  limit  to  the  steepnoas  of  line  which  a  cabtflJ 
car  con  climb,  but  on  long  lines,  with  only  moderate  gradients, 
the  advantage  posseflsed  by  the  cable  system  disappears  on  account 
of  the  Ur^o  amount  of  power  required  to  koop  the  cable  itself  in 
motion,  thiH  powur  being,  of  course,  waste.  There  is  thus  a  most 
promising  Held  open  for  the  application  of  electricity  to  the  propul- 
eion  of  tramcars. 

The  electrical  onginoor  who  tackles  this  problem  to-day  has  a 
much  easier  tMk  be^re  him  than  the  pioneers  in  this  work  hod  a  few 
years  ago.  He  can  go  to  tlie  open  market  and  purchase  dynamo 
machinery  which  is  practically  perfect,  as  well  as  excellent  and 
rch'uble  electromotors.  No  doubt  a  slow-speed  motor,  the  arma- 
ture of  which  could  be  keyed  directly  on  to  the  axle,  and  whioh 
would  not  be  too  heavy,  is  highly  desirable ;  but  the  ufte  of  noiseleetj 
speed  reducing  gearing  overcomes  this  want  in  a  perfect  BfttiM 
factory  manner.  \ 

Seeing,  then,  that  the  electric  current  can  be  so  efficiently 
produced  at  the  power  depot,  and  again  transformed  into  mecha* 
nical  power  on  the  car,  it  seems  strange  that  electric  traction  on 
tramways  has  made  in  this  country  so  little  progress.  The 
didiculty  lies,  or  has  lain,  in  the  means  of  conveying  the  electric 
current  generated  by  the  dynamo  at  the  dejxjt  to  the  electromotor 
carried  by  the  car.  The  method  by  which  this  ia  to  be  effected 
must  not  bo  too  costly  to  install,  must  be  efficient  in  working,  and 
not  liable  to  break  down,  must  otTer  no  obstruction  or  inoonve- 
nienco  to  the  general  traffic,  and,  even  if  currents  of  low  potential 
be  u8e<l,  there  must  bo  no  possibility  of  [>ersona  or  animals — 
e>ipecially  borsea— coming  into  contact  with  a  charged  oonductor»jfl 
Moreover,  the  installation  must  not  be  liable  to  objections  on 
a'sthotic  grounds. 

There  ore  four  well-known  methods  of  conveying  the  electrical 
energy  from  the  central  station  to  the  motor  or  the  car. 

7'ne  Storage  Sjfitcm. — In  this  system  the  electrical  energy  gene- 
rated at  the  station  is  there  supplied  to  electric  accumulators  or 
storage  batterioe,  and  tlie»o,  when  fully  charged,  are  placed  on  the 
car,  and  supply  to  the  motor  the  current  required.  This  wystem 
poasessefl  the  irroat  advantage  that  it  con  be  applied  to  existing 
tramways  without  any  alteration  in  the  (>erauuiont  wav,  provided 
the  latter  hoe  been  built  sufficiently  strong  to  stand  the  groat 
weight  of  these  cars  and  the  increased  wear  and  tear. 

Unfortunately,  however,  the  system  is  very  costly  both  to  instaU 
And  in  running  ox{>enseB.  The  hieheet  technical  skill,  backed  l^J 
almost  unlimited  money  supplies,  has  been  employed  on  the  subjootp 
for  years,  and  although  very  ereat  improvera2nt8  have  been  made, 
and  a  very  excellent,  battery  ftr  stationary  work  produced,  wo  are 
still  without  tt  satisfactory  battery  for  tramway  work,  and  until 
one  has  been  evolved  much  more  nearly  fuliilling  the  neceeaary 
r&juiromonts,  traction  by  means  of  accumulators  cannot,  from  a 
commercial  [>oint  of  view,  compete  with  horsot)^ 

Ovtrhf.ad  SyfUm. — In  this  system  bore  conductons  are  led 
overhead  from  the  central  station  along  the  whole  length  of  the 
track,  and  connection  is  made  between  this  and  the  motor  on  the 
cor  by  means  of  a  polo  attached  to  the  roof  of  the  cor  by  means  of 
a  9ort  of  universal  joint,  oiid  carrying  at  its  upper  end  a  collector 
which  rolls  on  the  under  surface  of  the  overhead  conductor  ae  the 
cor  moves  along.  Both  from  au  engineering  luid  a  commercial 
point  of  view  this  system  is  the  best  of  all,  but,  taking  other  con- 
siderations into  account,  it  has  serious  drawbacks.  The  unsightly 
poles  and  cross-arms  erected  along  the  street  are  an  eyesore  and 
inconvenience  to  the  public,  and  all  the  objections  against 
overhead  telegraph  and  telephone  lines  apply  with  much  greater 
force  to  overTicad  tramway  lines,  and  the  breaking  of  a  oonaucbor 
in  a  crowded  street  might  be  attended  with  fatal  accidents. 

In  America  numerous  lines  of  considerable  mileage  have  boeso. 
installed  on  this  system,  involving  wx  C£<anYTCv(^\x%  «mavwX*A  t*.\^^x«£^^ 
simply  becauBQ  Vt  viaa  X\\«i  >q«bX*  «^tX«m.  ft.'««a2LaXi\^   Tcw^  ^«N^\a»V««ax 
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kor  yarda,  aud  tho  othor  over  distances  reckoned  by 
uids  of  feet,  or  oron  by  miles.  WJien  wo  9]>oak  of  tho 
io  tranaiuiBniun  of  power,  wo  tHcitly  nAStnne  tliat  it  belongs 
latter  class,  and  i-efeni  to  distances  hoyund  tliu  reach  nf  the 
wy  gear,  such  as  shafting,  cogwheels,  pulleys,  and  belts, 
^^Muycd  for  the  subdivision  and  distribution  of  power  within 
t^  walls  of  a  factory  ;  and  it  is  in  this  generally  accepted  sense 
J^  1  propose  to  bring  the  subjoct  mainly  before  yon.  There 
tm  however,  eases  where  the  application  of  electromotors  to 
ciii^ial  tools  is  cither  the  most  convenient  or  only  {Kt&sible 
tjihod  <.>f  applying  meohauical  power  to  the  performance  of 
,  operations,  and  it  will,  therefore,  be  necessary  at  least 
'  to  glance  at  that  i>art  of  our  subject,  which  is  not  usually 
~  within  the  title  of  these  lectures — namely,  the  trans- 
on  of  power  over  very  short  distancea  by  moans  of  electric 
ents.  We  thus  distinguish  between  *Mong  distance  "  and 
"^lort  distance"  transmission,  the  fundamental  distinction 
^  Veen  the  two  being  that  in  the  former  the  transfer  or  trans- 
^aion  of  power  froiii  one  point  to  another,  so  to  speak,  in 
^^,  is  our  main  object,  whilst  in  the  latter  we  rather  aim  at 
1^^  Bubdivision  and  convenient  application  of  power,  in  small 
^j^'intities,  at  various  points,  and  for  particular  purposes.  I 
l^^moae  to  consider  long-distance  transmission  tirst. 
iH^ntmdly  speaking,  tnere  are  two  ways  in  which  we  can 
^tfiamit  mechanical  energy  from  one  place  to  another.  Let 
pm  assume,  by  way  of  example,  that  the  primary  source  of 
'  is  coal,  and  that  the  power  derivable  from  this  coal  is 
i,  not  at  the  pit's  mnuth,  but  at  a  mill  a  certain  number 
Jesawa}*.  In  such  a  case  tho  obvious,  and  also  tho  most 
Dmical,  way  of  transmitting  power  is  to  carry  the  coal  to 
uiU,  and  bui'n  it  under  the  boiler  of  the  mill  engine.  Even 
I  distance  between  the  nit  and  the  mill  is  short,  this  methtxl 
I  be  the  beat,  provided  there  are  no  difhculties  of  transport. 
pofie,  however,  that,  although  the  distance  is  short,  local 
itions,  such  as  great  ditlVrcnce  of  level,  bad  roads,  or  total 
nee  of  roads,  render  the  carriage  of  ciwil  diiticult  or  impos- 
i^vle,  then  we  would  establisli  our  boiler  and  ungiue  at  the  pit, 
(ixierato  the  power  there,  and  transmit  it  by  wire  rope,  or  in 
■oae  other  way,  to  the  mill.  In  both  cases  wo  have  transmission 
power,  but  the  methods  are  essentially  ditfereut,  In  tho 
Wit  case  we  have  transmitted,  not  mechanical  energy  itself, 
L'ft  the  thing  from  which  mechanical  energy  can  bo  obt^iined, 
b.a3ioly  tho  coal,  each  ton  of  wliich  repreaouta  ao  nmny  stored 
^xvo-power  hours.  In  the  second  case  we  have  truiiatnittod 
<e  energy  itaelf  in  its  kinetic  or  potential  fonu.  In  {jopular 
^guage  we  might  describe  the  process  as  the  transmission  nf 
Mdve '  power,  as  dbtinguished  from  the  tranamiflsiou  of 
tutored"  iwwer,  which  takes  place  when  wo  wirry  coal  fi-oin 
l>4B  pit's  mouth  to  the  mill. 

The  most  important  sources  of  powerin  nature  are  com,  coal, 
&<1  falling  water.  Under  tho  term  *^corn"  I  comprise  all 
l^et^kblo  food-stuffs  suitable  for  conversion  into  mechanical 
l.«rgy,  by  means  of  horses  and  othor  animal  engines  ;  whilst 
ko  term  *^  coal  "  naturally  includos  all  kinds  of  fuel  suitable 
(r*  conversion  into  mechanical  energy  by  some  form  of  heat 
k^ne.  The  power  derived  from  com  and  coiU  is  generally 
V&iiamitted  in  tho  stored  form  ;  that  derived  fmm  falling  water 
I  tho  live  form,  since  the  conveyance  of  water  at  a  high  level, 
P  under  conaiderablu  pressure,  to  groat  distances  necessitates 
tke  erection  of  very  ctjstly  works.  To  prevent  misuuder- 
bc&nding,  I  must  here  point  out  that  I  use  the  term  *' stored 
^oi^y*  '  ^  ap])lied  to  water,  merely  in  its  colloquial 
BUBO.  Wo  speak  of  the  energy  stored  in  tlio  water  of  a 
ftiU-i>ond,  but,  in  reality,  tho  energy  does  not  reside  in 
he  water  at  all,  but  is  an  eflect  of  its  elevated  position,  and 
|l,  therefore,  not  comparable  with  the  energy  which  is  cliemi- 
klly  stored  in  coal.  Leaving,  however,  such  distinctions  on 
ine  side  at  present,  we  may  regard  water,  which  is  being  carried 
Jong  horizontally,  at  a  certain  elevation,  from  one  pUco  to 
huother,  as  the  vehicle  of  so  much  stored  energy,  which  we  can 
ibtain  in  its  live  form  at  any  point  at  which  we  establisli  a 
rater  engine,  through  wbich  the  water  passes  in  its  descent  to  a 
Dwer  level.  If  we  carry  water  along  in  this  way,  it  is  not  with 
ho  object  of  bringing  the  stored  power  to  the  point  of  applica- 
Eon,  but  merely  to  secure  the  largest  possible  fall,  and,  there- 
are,  a  maximum  of  power  with  a  given  i^uantity  of  water.  If 
i  be  noccsaary  io  transmit  the  power  farther,  the  transmission 
I  generally  effected  in  the  live  form.  Now  let  us  see  what 
osition  electricity  occupies  in  relation  to  these  primary  sources 
f  power  in  naturo — namely,  com,  coal,  and  falling  water. 
In  tho  Hrst  place,  it  will  bo  obvious  that,  where  electricity  is 
He  transmitting  agent,  wo  can  effect  tho  transmission  both  in 
le  stored  and  in  the  live  form.  To  see  this  clearly,  wo  need 
alv  for  a  moment  revert  to  our  example  of  the  c<jal  pit  and  the 
lilJ.  Instead  of  sending  tho  coal  to  the  mill  tu  be  converted 
ito  power  there,  we  could  bum  it  at  the  pit,  and  thereby 
snerate  stearn  to  bo  used  for  driving  a  stoain  dynamo.  Tho 
jrrent  from  the  dynamo  we  could  utilise  in  charging  a  storage 
Ettcry,  and  send  this  to  the  mill,  where  it  would  drive  an 
octromotor,  thus  taking  the  place  of  tho  local  steam  engine. 
;ere  wo  have  a  system  of  transmitting  energy  in  the  storod 
ru.     On  tho  othor  hand,  if  wo  do  away  with  the  batteries  as 


a  vehiole  of  energy,  and  connect  the  dynamo  at  tho  pit  with  the 
motor  at  the  mill  by  a  {>air  of  insulated  wires,  we  have  a  system 
of  electric  transmission  of  power  in  tho  live  form.  Tho  latter 
syHtem  is  that  generally  undorstoiKl  under  the  term  "electric 
transmission  of  power,"  and  therefore  forms  the  principal  sub- 
ject <)f  these  lectures  ;  but  before  entering  upon  it,  I  pr>)i>oeo 
briefly  to  investigate  the  caiMibtlities  of  electric  traimmissiuii  of 
power  in  the  st*»red  form. 

Aa  you  all  know,  a  sack  of  coal  containa  more  atorage  power 
than  a  secondary  battery  of  e^iual   woiglit,  and  ita  carriage, 
whether  by  rail  or  road,  is  cheaper,  easier,  and   rtxiuires  loaa 
precautions  than   that  of  the  battery.     It  is,  therefore,  ouite 
obvious  that,  if  the  primary  s<iurce  of  power  tacofd,  and  if  tnere 
is  no  objection  to  the   establishment  of  a  steam  engine  at  the 
place  where  the  power  is  wanted,  it  will  be  more  economical  to 
curry  tho  power  there  in  the  foi-m  of  coal  than  in  the  fonn  of 
batteries  ;    not  only  because  of  the  saving  in  utrringo,  but  also 
on  account  of  the  smaller  capital  outlay,  tho  smaller  deprecia- 
tion,  and  the  avoidance  of  the  loss  of  energy  in   the  batteiy 
itself.     But  let  us  assume  that  tho  primary  source  of  energy  la 
falling  water,  then  it  is  not  so  obvious  at  the  drst  glance  that 
its   electric   transmission   in   the   stored   form   should   be   un- 
economical.    We  cannot  pHwluce  coal   out  of  the  energy   of 
falling  water,  but  we  can  charge  batteries  with  it,  and  electricity 
would  thus  seem  to  offer  a  means  of  utilising  a  power  of  nature 
wliich  would  otherwise  be  lost.     It  might,  perhaps,   here  be 
objected  that  electricity  does  not  fonn   the   only   means   for 
utilising    such    a  power,  since  there  are  various   other   ways 
in    which   power   may   be   stored,    a    familiar   example  being 
conapreased  air.     We   might,  therefore,  also  utilise  the  power 
of    the   waterfall   for   working  an   air  compressor,    and    store 
tho  air   under  pressure  in  sieul  reservoirs,  to  be  used  after- 
wards for  working  air  engines  constructed  aimiUrly  to  ordinary 
steam  engines.     Many  such  engines  are  actually  in  use  in  Paris 
tm  the  Popp  system,  though  there  the  air  is  cimveyod  to  them 
by  pipes  under  pressure,  and  not  in  storage  vessels,  as  would  be 
the  case  in  our  example.     There  can  thus  be  no  doubt  that  tho 
tninamission  of  power   by  stored  air  ia  practicable,  but  the 
question  is  at  what  cost  will  it  be  effected,  and  can  it  compete 
with  transmission  by  batteries  1    Tho  answer  to  these  (|ueation« 
depends  on  two  factors — namely,  the  storage  efficiency,  and  the 
c(Hit  of  transport.      By  storage  efficiency  I  mean  the  ratio  of 
the  power  put  into  and  taken  out  of  the  apparatus  which  aervea 
ns  the  vehicle  for  the  power.     Batteries  may  now  be  obtained 
in  which  this  ratio  is  about  80  per  cent. — that  is  to  say,  for  every 
100  hor80-i>ower  houi-s  put  into  tho  battery,  80  horse-power  houni 
can  be  tiiken  out.   The  storage  efticiency  of  ctjmpressed  air  is  very 
much  smjiller.     The  most  reliable  data  under  this  head  aro  to  b« 
obtained  from  tho  paper  which  Prof.  Kennedy  reikd  before  tho 
British  Association  in  1389,  when  be  gave  an  account  of  expen- 
mouts  carried  out  at  Paris  on  the  Popp  system.     He  found  that 
the  indicated  efficiency  with  cold  air  was  39  percent. — that  ia 
to  say,  for  every  100  h.[).  indicated  by  the  compresaing  engine, 
39  h.  p.  were  indicated  in  tho  engine  driven  by  compressed  airaa 
it  cfkme  from  tho  mains.    If  the  air  before  being  admitted  to  the 
engine  washeated  to  320deg.  F. ,  the  apparent  indicated  efficiency 
rose  to  54  per  cent.,  but  as  the  heat  energy  thus  supplied  to 
the  air  requires  the  expenditure  of  fuel  at  the  point  whore  tho 
power  Is  wanted,  the  use  of  hot  air  really  involves  two  methods 
of  tranamiasioii — namely,   that  of  power  in  the  shape  of  air 
under  pressure  flowing  tnrough  the  mains,  and  that  of  power  in 
tho  Btt)re<l  form  contained  in  tho  fuel.  To  make  the  comparison 
with  electric  transmission  of  stored  power  a  fair  one,  I  must 
therefore  take  the  efficiency  of  the  Popp  system  when  the  air  is 
not  heated.     A  correction  must,  however,  bo  made  for  loss  of 
jH3wer  in  the  mains.     In  the  Popp  system  the  power  is  trans- 
uiitted  in  tho  live  form  by  air  flowing  through  pipes,  and  thero 
is  necessarily  a  certain  loss  on  account  of  friction  in  the  pipea 
and  valves.    As  faraa  the  friction  in  the  pipes  ia  concerned,  thia 
would  not  occur  if  tho  transmission  were  effected  in  the  storod 
form  by  means  of  air  carried  under  pressure  in  a  reservoir,  but, 
■  m  the  other  hand,  the  loss  by  friction  through  valves  would  be 
greater,  because  it  would  be  necessary  to  insert  between  the 
reservoir  and   the   air  engine  a  reducing   valve,    which   would 
regulate  the  supply  of  air  as  the  pressure  falla.     The  losa  of 
]uiwer  due  to  this  circumstance  will  probably  be  greater  than 
the  correspiindijig  loss  in  the  Popp  system,  where  the  pressure 
is  constant ;  but  aa  I  have  no  experimental  data  to  determine 
this  point,  I  take  the  same  loss  as  found  by  Pn^f.  Kennedy — 
namely,  2  per  cent. — which  makes  the  indicated  efticiency  nearly 
^0  per  cent.     The  efficiency  of  tho  air  engine  ho  ftmnd  to  l>e, 
with  cold  air,  67  per  cent.,  making  the  total  efficiency  of  the 
system  26*7  per  cent.     By  a^topting  air  storage  we  could  there- 
fore obtain  2bi  horse-power  hours  for  every  100  horse-power 
hours  indicated  in  the  engine.     Now  let  ua  aee  how  the  caae 
stands  with   electrical  storage.     The  efficiency  fif  tho  steam 
dynamo — that  is,  the  ratio  of  the  electrical  output  te  the  indi- 
cated power — may  be  takon  at  83  per  cent. ;  that  of  thebatteriea 
80  per  cent. ;  and  that  of  the  motor  at  least  85  per  cent. ;  so  that 
the  t<>tal  elHciency  works  out  to  quite  56  per  cent.,  or  more  tliau 
twice  that  of  the  rival  system.     I  have  K&t^  %sk^\ss»\  ^Oc*S-  ^iX^sv 
dyiuuno  ia  bto&oi  Ai\N«5V\,  ^xsvlyV)  \wa<i»^i»ft  \}sift*3\^^  x<^Mi!Ovft,^s?^x^ 


ould  obtain  about  compreesed  air  referred  to  ateam-dhven 
Dpresaors,  but  it  U  ubvioua  that  tho  comparison  uf  the  sturugu 
efficiencies  uf  the  two  systema  cannot  bo  niaturiully  atfected  by 
the  aource  of  {H>wer,  and  will  practiailly  be  tho  aanie  in 
the  caao  under  oonnideration,  where  the  power  is  sup- 
posed to  be  derived  from  falling  water.  We  see  that  in 
efficiency,  at  least,  air  storago  is  far  behind  electrical  atornge. 
Let  us  now  enquire  whether  it  is  any  better  off  in  the  otlier 
caaentiiil  feature  I  have  mentioned — namely,  in  tho  ct>Ht  nf 
carriage.  The  information  available  under  this  head  is  tolerably 
reliable  as  regards  batteries,  but  this  is  not  the  case  as  rej'ards 
air  stored  under  pressure.  I  know  of  nn  oxperimenta  made  to 
determuie  accurately  the  weight  of  air  reservuirs,  and  in  tho 
al>sence  of  such  data  I  cannot  do  becter  than  adopt  the  calcu- 
lated ligure  given  by  Prof.  Osborne  Reynolds  in  one  fif  his 
Cantor  lectures  delivered  in  1888.  According  to  this  authority, 
the  weight  of  the  steel  reservoir  and  air  C(.>ntHtned  would  amount 
U)  3001b.  for  every  hurHe-power  hour  so  stored.  Now,  the 
weight  of  a  secondary  battery  hllod  with  liquid,  and  provided 
with  a  tray  and  connections,  all  complete,  does  not  exceed 
1001b.  per  horae-power  hour  st^jred— tliat  is,  only  one-third  the 
weight  of  an  equivalent  air  reservoir.  We  see,  therefore,  that 
aa  regards  elliciency,  air  storage  is  twice  as  bod,  and  as  regards 
weight,  it  is  three  times  as  bad  oa  electric  storage.  Competition 
with  it  is,  under  these  circumstances,  obviously  impossible  ; 
and  we  may  therefore  say  that  if  the  transmission  of  power 
from  the  waterfall  to  a  distant  point  has  to  be  made  in  the 
stored  form,  electricity  is  the  only  agent  which  need  be  con- 
■idered. 

Whether  it  would  pay  so  to  transmit  power  is  a  question 
which  cannot  be  answered  off-hand.  Aa  compared  with  the 
direct  transmission  of  live  power  by  means  of  a  pair  of  wires, 
the  cartAge  of  batteries  up  and  down  the  country  will  no  doubt 
appear  to  be  a  clumsy  device,  but  when  we  are  investigating 
the  different  possible  solutions  of  an  important  problem  we  must 
not  allow  any  preconceived  opinions  of  what  is  elegant  or 
clumsy  to  influence  our  judgment — we  must,  in  fact,  judge  each 
c&so  on  ita  own  merits,  and  I  propose  to  deal  with  the  electric 
transmisaion  of  stored  energy  in  this  sense.  The  system  of 
power  transmission  by  storage  batteries  is  actually  in  use,  not, 
indeed,  for  long-distance  transmission  pure  and  simple,  aa 
above  defined,  but  still  for  transmission  over  distances  reckoned 
by  miles.  I  allude  to  the  electric  tramcara  worked  by  storage 
batteries  which  are  charged  at  a  central  depot,  and  run  for 
many  milea  before  they  re<iuire  to  be  again  charged.  The 
object  is  not  to  carry  a  certain  amount  of  power  in  bulk  from 
one  pftint  to  another,  but  to  dispense  whatever  power  is  re<iuired 
for  the  i)ropulaion  of  the  car  during  the  journey.  We  might, 
however,  imagine  the  tramcar,  instead  of  being  occupied  by 
passengers,  to  be  loaded  with  storage  colls  in  addition  to  those 
It  carries  for  its  own  propulsion.  Whilst  the  hitter  would 
gradually  lose  their  charge  in  transit  between  the  two 
terminuses,  the  former  would  arrive  fully  charged,  and  could  bo 
made  to  give  up  part  of  the  power  stored  in  them  at  the  starting 
point.  Here  we  have  transmisaion  of  power  in  tho  stored  form, 
but  let  us  return  to  our  example  of  the  waterfall  and  the  mill, 
and  see  how  such  a  ayHtem  might  be  put  into  operation. 

At  the  waterfall  wo  establish  the  necessary  hydraulic  works, 

and  an  electric  station  where  tho  batteries  can  bo  conveniently 

charged.     Wo  further  build  a  tram  lino  or  railway,  joining  the 

charging  station   with   tho  mill   whore  the  power  is   wanted, 

and  wo  design   tho  rolling-sttkck   with  special  regard  to  the 

safe    and    con  venient     carriage     of     the     bjitteries     to    and 

I  fro.      The    train    is    fitted     with    electromotors,    so    as     to 

ako  it  self-pnjpoUing.     A  traitdoad  of  charged  celbi  is  thus 

aken   U^  the  mUl,  and   loft  there  to  work   tho  olectrmiot^jr 

Iwhich   Bunplies  power  to  the  mill.     During  this  process   tho 

Ibatterioa   oecomes   gradu*dly  exhausted,   and    must  bo  lUscoh- 

Inectod  from  the  motor  before  they  are  quite  exhausted,  because 

IWo  must  allow  a  sufficient  margin  of  power  for  taking  the  tmin 

Iback   to  the  charging  station.      Tho   economy   of    tho   whole 

ystem  will  evidently  be  the  greater  tho  leas  power  is  8|HinL  in 

)the  outward  and  homo  journey  ;  and  we  might  ciill  **  ethciency 

\ol  transmission"  tho  nitio  of  tho  i*owor  nctunlly  dehvore<l  tn 

Ke  motor,  and  thut  which  might  bo  so  delivered  if  the  battery 

rore  used  for  working  a  motor  ut  tho  charguig  station  itself  ;  in 

lothor  words,   if  the   distance   of    transmission    were   "^'u^bt^- 

ay,  for  instance,  that  a  total  of  1,000  hMi-ac-power  hnura  could  bo 

'  obtained  from  tho  Ixittery.  if  it  were  diaohnrgod  inimediuUdy.  and 

that  tho  power  spent  in  tbe  outward  journey  amounts  to  50  horsa- 

power  hours,  then  a  further  SO  horso-powerlunn-s  will  have  to  be 

ipent  in  the  return  jounioy,  and  the  ixiwor  obUiniiblo  at  the  null 

willonlyamount  t..900horso-power  hours    Thoelhcioncyof  tnins- 

mission  wUl  in  this  «««  be  90  per  cent.   If  we  double  the  dist.uice 

between  the  waterfall  and  the  mill,  the  efficieiicM  tonsunsaum 

would  be  reduced  to  80  per  cent.     If  we  trt-l.  t  .  .•    .      no 

efficiency  would  only  be  70  per  cant.,  and  ..  -y 

must  naturally  depend  on  the  kuul  of  road  >■        ,  - ^' •« 

mission  takes  place,    ^-     "  be  smaUonacouu^  Hui, 

larger  on  a  tramw  U  on  a  radway^T" 

canal.     W^e  can,  i_  iS«"'"^^^_"^P?. 

>  the  system,  as  fai 


two  ways.  We  can»  if  the  distance  is  fixed*  give  the 
in  the  usual  way  as  a  percentage,  or  we  caai  fix  a  ^tan  ^  ^^ 
centagc  of  efficiency,  and  ascertain  the  distance  *^^®' *5I 
flUindard  is  attAinablo  in  an)'  jwirticular  caae.  I  Bnall  aik 
latter  way  of  reckoning,  as  the  more  convenieut  for  ooofl 
with  other  methods  for  IranBuiitting  power,  whetoffi 
»U)rod  or  live  form. 

First,  as  to  transmisaion  of  stored  power  otherwise 
batteries.  Tho  only  two  methods  wo  need  consider  a 
carriage  of  com  and  the  carriage  of  coal,  each  combiii«i 
tho  use  ot  a  proj.>er  ongijie  for  converting  tho  stored  if 
pi»wor  at  the  other  terminus  of  the  line  of  trananusr 
the  ciise  of  corn,  the  starting  point  of  this  line  isi 
where  tho  com  is  grown.  We  there  load  it  into  suitAbl*^^ 
and  send  it  to  the  mill  where  the  jjower  is  wanted-  Si 
aro  dealing  now  entirely  with  animal  power,  we  mint  I 
the  cartage  to  be  effected  by  draught  animals,  siiv  hi 
the  conversion  of  com  into  live  power  at  the  mill  also 
auimtds. 

{To  Ih  cfnUintied,) 


THE  ELECTRIC  LIGHTING  OF  PUBLIC  BUILD 
WITH  SPECIAL  REFERENCE  TO  THE  ATHEK 
ELECTRIC  LIGHT  INSTALLATION.* 

BY   I'ROF.    JAMIKSON,  M. IN'ST.C.E.,    7.R.8.B. 

(Concluded  from  pagt  SI. ) 

Mr.  M'WUrter  »aid  that  Kapp  gave  aa  a  safe  armati 
1, 000  ampere-turns  for  each  I  in.  diameter -5in.  ;  call  the  < 
of  this  armature  14in.,  then  by  KapiVa  rule  it  ahouM  c 
dm(iere-turnS|  or   only  about    ono-half    its  present   load, 


Faraday  Dynamo.  Single  Field— Vortical.  ISUnita  at  ^  _ 
lutions,  (Designed  by  Mr.  M'Whirter,  see  last  week's  £!,E.i 

would  be  more  in  hai-mony  with  everyday  practice,  and  att 
hy  hotter  results.  How  these  were  over  mado  for  an  outi 
20  units  at  (KX)  revolutions  (an  thoy  wore  originally)  \raa 
than  can  bo  easily  explained,  and,  in  fact,  was  more  work  thai 
ever  did  in  anything  like  n  aatiafactory  monnor.  Prof.  Jan 
hrwi  entirely  loft  out  a  very  important  \)oUit.  H©  said  n< 
at  nil  nbout  tho  heating  of  those  machines.  Now  oa 
were  put  forward  aR  ideal  machines  for  public  lightine,  th 
a  point  of  very  great  importance,  and  ought  to  be  thopo 
dmcuseod.  Tho  boating  of  field  magnet  coils  wiis  easily  calc" 
from  the  formula  given  by  Ertson  at  the  Electrical  Enmntsoi 
WM  of  course  directly  as  the  watU  lo«t  in  tho  coUb.  and  inv 
(US  tho  surfftco  ftvailftblo  for  the  rndiation  of  tho  heat. 
ultunato  rift©  of  tcmiMjrttture  in  docreee  centiffrade  was 
the  otiuaMon  »  c« 

whore  W  was  the  rate  at  which  energy  was  to  be  dissipated  i 
S  the  cooling  surface  m  sauare  inches,  and  55  a  constantfo 
cotton  covered  and  vamielied  wirea  on  6eld  magneta.     Ta 

l!X«"ire'n''^i^'*'  ^^<»  Institution  of  Eofi 
■Oers  in  Scotland,  v,<U  E,£!.,  May  I,  8,  22,  189^ 
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.^^^ensions  of  tb«  magnet  coiU  aa  12*75in.  diameter,  tho  length  as 
'"^tJ-Hn.,  then  they  had 


840 


HBl  this  added  to  the  temporatare  of  tho  ongine-room,  which  might 
wuonnbly  be  lakon  as  20dL*g.,  would  bring  up  the  temperature  to 
jOmething  like  87deg.  C.  a  condition  not  at  all  favourable  to  a  long 
» for  any  machine.     If.  however,  they  applied  t  he  same  tent  to  the 
amos  called  Nos.  1  and  3,  a  reaeonnblo  voltAgo  for  charging  58 
I  would  be  140  at  the  terminals  of  tho  dynamo.    The  resiKtanco 
Dg  taken  at  \\'5,  then  they  found  that 

Cdeg.=  LIi^=112deg. 

was  very  pleased  to  Bee,  from  the  remarks  made  by  tho  author, 
,t  there  Wftfl  ft   likelihood   of  hi*  being  able  to  add   to   the 
ir  tlio  whole  [tarticularti  of  teats  :  and  ho  felt  nure  that  thifi 
uld  niiikc  the  paper  of  considerable  value. 

W.  B.  Sayera  t»aid  the  title  of  tho  iHt|>er  would  lead  one  to 
pect  a  fairly  comprehenuive  treatment  of  the  subject  of  lighting 
>f  public  building  oy  electricity,  but  unfortunately  this  wan  by  no 
aeans  found  to  be  tho  ca^e.  Notably  there  wu«  nothing  in  the 
paper  about  the  way  in  which  tho  wiring  of  the  building  should  bo 
Tied  out,  or  information  as  to  how  it  had  been  done  in  the  case 
the  AthoniLum.  He  had  taken  advantage  of  l*rof.  Jamioeon's 
ir,  and  had  viewed  the  Athenaium  instrUlktion  ;  and  he  should 
:e  to  auk  Prof.  Jamieson  to  state  whether  the  information  that 
were  no  fuses  employed  except  in  the  itwitchefl  and  ceiling 
and  in  the  mains  at  tho  switchboard,  wn^  correct?  If  thin 
wore  «>.  a  considerablo  length  of  the  branch  wire  munt  in  each  cnae 
be  unprotected  by  any  except  the  main  futitos,  which  were  fur  too 
iioavy  to  break  before  a  branch  wire  became  dangerously  over- 
Jieated  in  case  of  a  shortcircuLt— a  state  of  things  which  no  fire 
insurance  ins^iector  up  to  his  duty  would  or  indeed  ought  bo  ]tai». 
Everyone  who  had  had  to  do  with  tho  lighting  of  large  8}.)aces  by 
^ineana  of  incjuidettoent  lamps,  would  agree  with  the  author  of  the 
^ paper  as  to  tho  oxcollcnce  of  tho  Sunbeam  lamps  for  this  puri>ose. 
''^he  space  covered  in  by  the  Caledonian  Railway  bridge  in  Argyle- 
^fltreot  was  a  good  example  of  this.  It  was  lighted  by  ninc'JiM>c.p. 
Sunbeam  lamps — the  lampe  forming  {>art  of  tho  large  installation 
"which  had  just  been  completed  bv  ^fe88^s.  Mavor  and  Coulson  in  tho 
Caledonian  Central  Station  and  Uotol,  which  were  now  lit  through 
out  by  electricity.  As  Mr.  Mavor  dealt  with  Prof.  Jamieson's 
statement  that  it  woa  necessary  to  increase  tho  uresaure  as  the 
lamfw  got  older,  he  would  only  point  out  two  obvious  ways  of 
dealing  with  old  lamps,  and  those  adoptod  at  tho  Central  Station, 
which  woro(l)  to  move  tho  old  lampe  into  Iftvatories  and  places 
irhere  small  light  was  sutlicient,  and  [2)  to  move  them  to  places 
Bearer  the  dynamo  or  source  of  supply,  as  there  would  generally 
be  throe  or  four  volts  ditferenoe  of  pressure  between  tho  two  ends 
of  the  distributing  cables  and  wires.  The  fact  that  he  found  tripte 
expansion  Westinghouso  engines  in  use  at  tho  Athena>um,  and  that, 
while  no  mention  of  these  wot*  made  in  tho  paper,  a  eonipound 
Westinghouflo  engine  was  illustrated  on  the  sheet,  led  him  to 
enquire  whether  the  table  given  in  the  paper  showed  the  results  of 
actual  teste  with  the  triple  expansion  engines,  or  forecasts  of  the 
ex[H>cted  results  when  these  hod  been  replaced  by  compound 
engines,  which  he  understood  was  in  contemplation.  Pref. 
JumioBon,  in  his  reply,  stated  that  tho  tables  wore  the  results  of 
actual  tests,  which  statement  ho  (Mr.  Mayors)  of  course  accepted  ; 

(but  it  would  bo  interesting  to  hear  tho  exulanation  of  the  dis- 
erepancy  between  what  actually  existed  aitrl  the  illustrations  in 
tho  paper  in  tho  matter  of  the  engines.  It  would  be  a  distinct 
;  advantage  to  run  up  a  light  partition  to  divide  tho  engines  and 
dynamos  and  switchboard  from  the  boilers,  in  «[>ite  of  Prof- 
Jamioson's  argumnnts  in  favour  of  having  them  all  in  one  compart- 
ment. This  view,  which  ho  look  from  hrnt  seeing  tho  paper,  was 
emphasised  when,  on  looking  at  the  switches,  and  thinking  they 
f  wore  somewhat  light  for  tho  cuiTcnt  they  were  said  to  carry,  he 
ventured  to  touch  the  contact  of  one  of  them,  and  got  his  finger 
burned  for  his  pains,  although  the  current  passing  at  tho  time  was 
only  80  amperes,  the  switches  being  supr>osed  to  be  capable  of 
carrying  200  amperes.  This  heating  waa  cluo  partly  no  doubt  to 
the  awitohee  being  light,  but  also  to  their  having  the  contaotspoilt 
by  the  fine  dust  and  grit  which  covered  everything. 

Prof.  Jamloaon  said  that  as  the  tunc  wan  bo  late  (10.15  p.m.) 
ho  would  answer  the  various  speakers  in  writing.  lie  was  glad 
that  so  many  points  had  been  touched  upon  in  the  discussion,  and 
be  would  endeavour  to  combat  the  different  objections  that  hod 
been  raised  to  his  views  as  expressed  in  the  f>a[>er. 

The  President  said  he  thought  it  must  be  unp&ronC  to  everyone 
that  Prof.  Jamieson  had,  according  to  his  lignt,  devoted  a  great 
deal  of  attention  to  this  subject  in  a  thoroughgoing  manner,  and 
he  hod  spent  a  great  deal  of  lime  over  it ;  and,  therefore,  the 
least  tkey  could  do  was  to  accord  him  a  Tory  hearty  vote  of  thanks. 

The  vote  was  heartily  accorded. 

Prof.  Jamieson  sent  the  following  reply  in  writing  :  Referring 
%o  Mr.  Thorn's  remarks  regarding  high  txrsiiM  slow  speed  engines, 
tho  author  was  well  aware  of  the  mcreasedeoonomy  derivable  from 
working  with  a  high  piston  speed.  He  had  totaled  many  engines 
of  different  kinds  for  the  consumpt  of  steam  per  indicated  horse- 
power and  per  boiler  horso-^wwer.  In  fact,  it  was  only  adayorso 
Doforo  that  he  biul  occasion  to  test  a  novel  kind  of  lobiiry  steam 
engine  invented  by  Mr.  Browu,  of  Swindridgeuiuir,  Dairy,  Ayrshire, 
which  engine  gave  a  consumpt  of  47 '51b.  of  steam  per  boiler 
horse-power  hour  when  run  at  *274  revolutions  ]>er  minute,  but 
over  a  continuous  tivo  houns*  trial  tho  consumpt  wius  reduced  to 
37'Otb.  steam  ftor  boiler  hon)e[X>wor  hour  when  run  at  a  mean 
■peed  of  o7-l'j  revolutions  per  minute.  This  worked  out  about 
S71b.   per   indicated  horae-power  from  the  indicator  cards,  tAken 


with  M "In nee  indicator.  The  cylinder  of  this  little  rotarr  engine 
measured  only  lO^in.  diameter  by  8|in,  deep,  of  which  nearly 
one-half  of  the  volume  of  the  cylinder  was  occupied  by  the 
revolving  piston,  and  it  dovelo|iod  u  mean  of  'JO'TS  boiler 
horsc-iKJwer,  with  steam  of  SOlb.  [iressure  fwr  square  inch  in  tho 
cylinder. 

Tho  author  was,  however,  glad  to  see  that  Mr.  M'Whirtor 
Agi-oed  with  him  in  regard  to  the  advisabloncM  of  employing,. 
under  certain  circumstances,  engines  with  a  fairly  long  stroke,  and 
fewer  revolutions  per  minute,  than  those  with  a  great  number  of 
revolutions  per  minute.  It  was  not  altogether  a  case  of  steam 
economy  that  the  electrical  engineer  had  to  consider,  for  he  had  to 
take  all  these  circurastances  into  account  when  ordering  engines, 
and  to  weigh  carefully  how  the  total  cxjKjnses  would  stand  at  the 
ond  of,  *ay,  one,  two,  or  more  years. 

Mr,  M'Whirtcr,  near  the  commencement  of  hie  roiiuirks,  referred 
him  to  the  discui'sion  which  took  place  at  the  Institution  of 
Electrical  Engineers  on  Prof.  Forboa'a  paper  (not  last  year,  as 
stated  by  Mr.  M'Whirter,  but  March  14lh,  1889)  on  "Some 
Klectric  Lighting  Central  Stations  and  their  Lessons  *'  for  tho 
consumpt  of  steam  by  Willans's  engines.  He  had  looked  up  the 
/'rotcciliti'fM  of  that  Institution,  and  found  that  Willans's  engines 
wore  not  referred  to  tliore  in  this  light;  but  Mr.  Hobinson,  the 
partner  of  Mr.  Willans,  said  (at  p.  1"J9,  Proc.  Inst.E.E.).  in 
reference  to  Prof.  Forbes's  hearsay  statements  regarding  a  400  h.  p. 
compound  Corliss  condensing  engine  in  the  ccntraJ  station  at  Berlin, 
using  only  IS'olb.  of  water  evaporator  per  electrical  horBO-ix)wer 
hour  :  "  One  cannot  but  wish  for  detailed  figures  of  such  testa 
as  these,  and  for  fuller  particulars  generally.  Certainly  we 
cannot  match  such  figures  as  in  England  yet  .  .  ."  '*  I  have  seen 
an  English  condcnuing  engine  giving  an  indicated  horse-power  upon 
15-Ilb.  of  water."  It  was,  therefore,  quite  evident  that  Mr, 
M'Whirtcr  was  mistaken.  The  author  would  feel  much  obliged 
for  any  reference  to  any  authentic  case  wherein  the  consumpt  of 
steam  in  any  slow  or  lost  s[>eed  non  condensing  engine  was  less 
than  201b.  per  hour  fier  electrical  horse-iwwcr,  or  l/ilb.  per 
indicated  hoi-ae-power,  since  the  double  of  those  values  were  con- 
sidered very  good  work.  Thoy  must  always  take  care,  when 
s[>caking  of  the  consum[>t  of  steam  (ler  horsepower,  that  they 
knew  exactly  whether  it  woa  per  indicated  horse-power,  or  boiler 
horae-iiower,  or  electrical  horse-power,  for  it  made  a  very  great 
diff'orence  to  the  results  ;  also,  whether  the  engine  was  a  oondonsing 
or  non -condensing  one,  or  a  simple  com{iOund  or  triple  expansion 
onj^'ino. 

Mr.  Thom  at  tho  end  of  his  remarks  said,  '*It  makes  matters 
worse  when  you  arrange  the  boiler  to  slide  along  tho  bottom." 
The  boilers  were  not  arranged  as  he  supposed,  but  merely  given 
freedom  to  cant  over  under  the  expansion  of  the  steam  dome.  If 
the  distance  between  the  junctions  of  the  boilers  to  the  steam 
dome  did  expand  iin.,  this  would  only  mean  5^3 In.  at  the 
extreme  ends  of  the  two  boilor  seats,  and  here  they  bad  freedom 
to  expand.  Mr.  Couper  said  :  "In  regard  to  the  receiver  which 
one  gentleman  had  taken  exception  to,  he  might  say  that  thoy  did 
not  approve  of  that  either.  Thoy  suggests  a  connection  by  a 
copper  pij>e,  but  Prof.  Jamieson,  as  the  consulting  engineer, 
[>reterred  a  rigid  connection,  and  went  into  the  matter  of  expan- 
sion, to  see  how  much  ex[>ansion  took  place.  ..."  This  was  not 
strictly  true,  for  Me«8rs.  Lindsay,  Burnet,  and  Co.,  of  which  firm 
Mr.  Coui>cr  wop  a  partner,  sent  m  their  competitive  tender,  design 
and  specitication  with  rigid  connections,  without  any  suggestion 
or  remarks  r«  this  point.  Their  tender  was  accepted,  but  before 
tho  firm  began  to  make  the  boilers,  he  requested  them  to  give  him  a 
dof^ign  for  a  more  lloxible  system  of  connections  between  the 
boiler  and  the  steam  dome.  Their  new  design  and  extra  price  for 
this  alteration  was  tiob  accepted,  for  various  reasons.  The  6rm 
agree<l  to  fit  the  connections  with  freedom  fuucot-joints,  and  to 
give  furtlier  freedom  from  expansion  in  the  dillcront  wayt*  alreatiy 
mentioned.  They  thought,  and  all  were  agreed,  that  this  would 
prove  satisfactory,  and  an  Mr.  Couper  remarked,  *'  it  hod  not  given 
any  trouble  that  ho  knew  of." 

To  finish  otf  the  boiler  question.  Mr.  Burnet,  in  his  remarks, 
said,  **  One  would  have  expected  that  a  well-known  public  teacher 
tike  Mr.  •Tumieson  would  have  treated  this  part  oi  the  subject  in 
more  exact  language  than  to  speak  of  norse-power  of  boUen 
without  defining  that  horse-jjower  in  some  way.  Tho  AthQna?um 
boilora  might  be  60  of  that  unknown  ({uantit}',  if  you  coaled  thom 
to  that  extent,  but  from  Table  IV.  at  that  output,  the  heat  etfi- 
ciency  was  only  58tii)er  cent,"  Mr.  Burnet  agreed  in  his  tender  to 
givo  them  tiO-h  {>.  boilers,  on  the  assumption  that  an  indicated  borse- 

gjwer  re<|uired  '251b,  of  steam  per  hour  at  1501b.  preeiiure.  The 
abcock-Wdcox  Company  always  stated  tho  power  of  their  boilers 
jis  equivalent  lo  1  b.p.  for  every  30lb.  of  steam  raiaod  per  hour  at 
a  certain  pressure  He  admitted  the  laxity  of  language  used  in  this 
instance,  more  es^xjcially  as  the  weight  of  steam  (slated  in  Mr. 
Burnet's  tender)  (tor  hor6o-(>ower  hour  was  lower  than  the  general 
rule  1 

Mr.  Burnet  (as  well  as  others)  complained  of  tho  want  of  details 
in  regard  to  the  results  given  in  Table  IV.  He  should  bo  only  too 
glad  tu  furnish  these,  but  when  they  remembered  how  Mr.  Burnet 
withdrew  from  tho  Frorf*.tJiwj/f  of  that  institution  the  sectional 
drawings  of  tlie  bodera  and  the  feed-water  heater,  which  his  lirm 
ha^d  given  him  liberty  to  make  use  of  for  tho  pur(K»c  uf  (his  |Mper; 
further,  when  thoy  learnt  that  he  had  utVored  to  pliKu  \iit*  whole 
services  at  his  dis(Kisut  for  a  twelve  hours'  trial  of  the  boilerv  in 
question,  and  that  ho  declined  to  accept  the  same,  he  could  not  but 
gather  that  ho  (Mr.  Burnet)  wished  to  keep  matters  uuiot.  How* 
ever,  since  he  ami  others  hail  rocjuested  figures,  he  Itml,  as  thoy 
would  observe,  given  full  details  of  how  tl\*i  ViCivW  ^SSisivKwr^  'w** 
arrived  at,  and  uon*  RuvyV^xweuXjcA.  0[vwa\i>j  nX\%  V*i^aN«\».5|J\.s^^N  ..^ 
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which  gavd  one  fict  of  hUi  t&ete  moiit  cloBoly  approaching  to  the 
contract  tender  for  the  two  60-b.p.  boilers  at  23Lb.  ebe^m  per 
horse-power  hour.  In  this  coee^  the  etficiency  was  found  to  ba 
60'6  per  cent,,  And  ^s  far  00  the  mere  Htoauing  qu&liti^  of  the 
boilers  were  concerned,  he  had  no  f&uU  to  dnd. 

Taqi.^  V, — Dimensions  of  the  Atjibs.«uh  Boti^£i». 

Type— Dry"  beck  tubular. 

Xumber  of  boilere — 2. 

Diameter  of  boilers— 5ft»  Oin.  iniide. 

Lrength  of  boiler^! — 5ft.  9ia,  inatde. 

Number  of  tubes  in  each  boiler — 62. 

Externa)  dmcneter  ot  buboa— S^in. 

FurnacG  tubes — length,  Tift.  9in.;  diameter,  2ft.  Sj^in,  internal, 

Firo  grate— Icngtb,  4ft,  3iti.;  width,  2ft.  &^m.  mean. 

Grate  area— 10 '8  wiuore  foet  oech  ;  2re  s<iuaro  feet  both. 

Heating  surface — In  furnncBi  306   squdro  feet ;   in  tubea,  233*3 

■quare  feet ;  total  for  both  botlore,  528  square  feet. 
Height  of  chimney  frotn  firebars — 110ft. 
Sectional  are«  of  chimney— 5  i^iiiara  feet. 
Secbfonal  area  through  bubcn  of  both  boilore — rt-Ol  aquare  feet. 
Heating  Burfaco  for  each  B*iUftre  foot  of  grate  area— 24*4. 
Heft  ting  ^urftice  of  feed -water  heater— 51  ^l  aquare  feet. 

Table  VL — Dbtailh  or  a  Test  of  tuk  Athes^:um  Boilers, 

Duration  of  each  teflt  ... ,,,..,.,..,.,,,,,,  ,*«*.»..  Q^  hours. 

Heating  f^urfocc    ,-  , ,..,.. .., i)2S  scjuure  feet. 

Grate  area , , '21  6  BijLiare  feet. 

Coal  burned  |)er  hour .m. .'.....>-...<.... ,...3551b, 

„  f,         per  Bquare  foot  of  eratearea J6'41b, 

,t  ,,  ft  ,,      heating  surface... '67lb. 

Water  evaporated  per  hour  ..... 2j425lb. 

ti  ri         l^Jir  ^[uare  foot  of  grate  aren.,II2lb. 

ti  f,  fp  heating  surface... 4'5lb. 

„  ,,     (ler  lb.  ooal  at  feed  temperature  G  Ulb. 

„  „  „  2l2deg,  F 7-&Hlb. 

Temperature  of  feed  In  tank 34dog.  i\ 

„  leavinc^  feed  heater .l4odeg.  F. 

Rijie  in  tcmpernbure  due  to  feed  heater  ,.,,,..,.,.., llldeg.  F. 

Teinj>erature  of  chimney  goflea^..,.,.. .,,5D0deg.  F. 

Chimney  draught lin.  water. 

Calorific  value  of  the  coal  in  British  thermal  units...       13,500. 
,  Found fl  of  water  that  would  be  evaporated  from  and 

it2l2dog.  h\  with  t^erfcctconabuation..... .,,       I2'5lb, 

Efficiency  of  boiler  (theoretical)  =^—-  x  100  =  60-6  per  cent. 

From  another  Set  of  Teate. 

(1)  Coal  (of  above  quality)  per  i.h.p.  por  hour  (not) 4'7lb, 

(2)  i»  1,  e.h.p.  per  Lour  (net) 0'7lb, 

{^)  f|  ,1  e.h.p.  [)or  hour,  taking  the 

amount  re(|ULred  for  the  feed  pump  and  tbe  ateam  jet 
into  account  fsr  20  working  days  in  February  and 
Marcht  averaged  about.. 101b, 

Mr.  Burnet  Baidt  **  It  would  be  of  great  interest  here  bo  know  how 
a  valuQ  was  nrj-ivod  at  by  Mr,  Jamiei^OTi  in  making  up  hiu  compluto 
atatament  of  cost  of  light  to  the  Athen;i?um  proprietor!;,  as  compared 
to  otiual  light  bought  from  a  central  station."  This  ho  had 
pleasure  in  giving  by  the  following  Table  YII,  : 

Table  VII,— Cost  ov  Runmnu  tub,  Axhen.kum  Electhjc 

LlftlJTlNCJ    PL.AST. 

t  rom  the  Mean  of  26  Working  Days  in  February  and  March. 

Cost  [>or  tlay. 

1.   Coali  56  tone,  ut  13e,  per  ton £1     7  ^i 

2*  Wagon  of  engineora  and  fireman 0  10  1 

3,  Oil,  waabe,  otc.    0    0  9 

4.  VVutori  at  £4  i>ur  month 0    3  U 

6.  Kent  of  engine  room  , 0    3  0 

6.  Depreciation  of  plantj  12^  per  cent,  per  annum  on 

£2,500 0  17     1 

£3    1    2 

So  that  the  £3.  5».,  or  4d.  |ier  Boai-d  of  Tra^lo  unit,  n^  statsl  on 
the  diajjram  of  the  loml  curve,  ajjjKjaiod  to  bo  more  than  HutJjciont 
for  the  case  under  consideration. 

Mr.  Burnet  stated  "  that  with  the  grate  area  as  ut^cd  at  the  trial, 
which  waa  as  much  as  one-sixteenth  of  the  total  heating  nurfncc, 
it  would  ret|uiro  groat  skill  to  prevent  wiwto  of  fuel,  and  it  would 
here  be  interesting  to  know  if  the  forced  draught  ap^)Uance  was  in 
use  at  the  time."  The  correct  ratio  of  these  quantities,  as  would 
be  observed  from  Tables  V.  and  VI.,  were— 

grate  area  _21'6  1 
total  heating  surface  ~  528  24  '4 
Meldrum'a  steam  forced  draught  was  in  uso  during  this  trial,  and 
the  firing  was  most  skilfully  looked  after  by  a  marine-going  engi- 
neer. They  had  at  the  Atheniuum  as  steady,  reliable  men  loIook  after 
the  boilorfi,  engines,  and  d vnamo  plant  as  would  be  found  anywhere ; 
besides  which  he  asked  Mr.  Burnet  to  bring  with  him  tno  most 
skilful  fireman  hecould  get,inonler  toi>rove  the  rcsultsof  theirtcsts, 
amitomakecomijarative  trials  with  and  without  the  forced  draught, 
bub  he  never  came.  Re  the  writer's  remarks  about  right-angleii 
bends  and  throttled  iiassages,  he  certainly  wom  impressed  by  the  very 
»>or  draught,  and  tno  density  of  smoke  from  the  old  chimneys. 
This  chimney,  together  with  three  ordinar" —**^  had  been  con- 
nected to  the  boiler's  smoke-bozoe,  with  a  r\  "vnglod  sheet 
iron  flue,  by  Mr.  Burnet's  firm.  The  i)rii  he  failure 
waa  due,  however,  tr                '■mall  cconn  \  of  the 


old  chimney,  with  which,  and  the  throe  ordliiary  firepSac*  rm 
they  had  been  requested  to  do  their  best.  The  vente  did  im^ 
well  with  the  boiler  chimney,  and  although  a  ste*in  Jet  wwiffi 
duced  into  each  of  these  outlets  (which  eo  far  helped  the  dti^ 
in  certain  conditions  of  the  atmosphere  the  draught  was  not  as 
than  a  quarter  of  an  inch  of  water  pr^spre.  It  eooa  beouoe^ 
dent  that  this  makeshift  arran^ment  would  not  effect  the  dm 
object,  and  they  therefore  empFoyed  Messrs.  Braby  and  Co,  tof 
an  iron  chimney,  with  flues  leading  thereto  hai'ing  ea»y  b$ok 
large  area^  which  now  gave,  under  nonnnl  conctttioDi,  1  dru^ 
equal  to  one  inch  of  water  pressure,*  The  height  of  tJieto^i 
this  chimney  waa  1  lOft.  above  the  furnace  gratea,  OJid  it  vai  S'^i 
diameter,  or  4  "9  etiuare  feet  in  crois  area,  instead  of  tin  i 
chimney,  which  waa  onlv  about  75ft.  high^  and  2'l  square !JHt 
cross  area.  The  formula  he  ueed  for  the  dimenaiocu  of  the 
chimney  waa  i 


A  =r 


2'4  U 


2-4  X^    _^,g  ^j^^j^   f^^^ 


Vh        ^/iio 


where  A  represents  the  cross  area  of  chimney  In  ac|aar<i  feet, 
,,      ti  ,,  surface  area  of  fire  gratee  ta  equarehs, 

„    H  If  height  of  chimney  in  feet. 

The  draught  obtained  from  Uufi  chimney  was  all  tbnt  00^  I 
deelred  with  or  without  the  forced  draught,  but  they  wtnm 
with  the  local  legal  demand  to  make  nn  little  emoke  as  porit 
Mr.  Burnet  Huggoated  that  they  should  still  further  diniffiMtiii 
length  of  the  (ire  gratc^^  and  give  up  the  forced  draught  Tn 
would  most  undoubtedly  again  have  brought  tbem  before  1 
magiatrate.  They  would  try  a  smaller  area  of  fire  g-rate,  n  Mt 
barn  more  codl  than  I6'4lb.  per  s<[uare  foot  of  grate  iceists 
'67 ib.  per  square  foot  of  total  heating  surface^  but  moflt  ecri^ 
they  could  not  do  *o  without  the  aid  of  the  forced  draught  i» 
and  for  some  time  after  firing,  unless  they  were  j>erm]tted  to  tfl 
blaok  smoke  with  ordinary  tri]ung  coal.  One  further  advaDtip 
the  forced  draught  wa»t  that  it  kept  the  boiler  tubes  so  clean  d 
they  had  only  to  ei[)onge  them  twice  a  ^^eek. 

Mr.  Mavor  objected  to  their  method  of  increasing  the  voltige 
tiie  lain  J 18  got  older.  Wben,  however,  it  waa  eKpIaiiiod  that  it  ^ 
beginning  of  the  Athenit'um^B  ficts^ion  a  fresh  set  of  lamps  were  im 
ducod  into  all  the  moal  im|>ort.ant  positions,  that  theee  lampi« 
rule  lasted  the  whole  year,  and  that  should  any  of  them  give  » 
before  that  time  they  were  replaced  by  the  best  of  the  old  \aa 
previously  taken  out ;  further ,  the  plan  mentioned  by  Mr,  Sa; 
^vas  also  adojited  aa  far  as  posaible— viz.,  the  oldeat  lampi  1 
moved  into  unimportant  places,  or  nearer  to  the  dynaoui 
would  be  evident  that  they  did  not  think  "  this  method  of 
cefiure  utterly  fatid  to  economical  working,  *'  A  conveoieDt 
WA^  given  by  Mr.  Tfiomaa  (?.  drier,  In  a  pi|>er  read  recently  be 
the  Chicago  Electricnl  Club,  and  reprinted  in  the  E/cttri*:^  fti 
of  London  00  May  8,  IH^l,  whereby  they  might  calculabe  thoi 
cconointcaL  length  of  time  which  a  lamp  of  a  certain  effin 
could  be  used.    The  rule  woe  o^  follows  : 

Lot  A  ^  the  number  of  watte  reiiuired  by  a  16-Gip.  la&ipt 

„   R  =  the  life  of  the  lamp  at  {A  16)  efficiency  per  c^p. 

,^    V^  =  the  cost  of  a  IG-c.p.  laoiJH 

„    X  =  the  cost  of  a  watt-hour  clelivered  at  the  lamp. 
Then,  the  most  economical  time  to  run  the  lamp  ^^rould  be ' 
the  coat  of  the  renewal  plus  the  cost  of  the  power  ia  a  minh 

Or,  —  +  (X  >£  A)  =  ft  minimum, 

B 

Taking  the  ca^o  of  the  Athooiuum,  where  the  coet  of  n  Bok 
Triulo  unitj  or  *'  bot/*  was  4d.,  the  cost  of  renewals  (Including 
(lentul  br^kkagca^,  curriago,  purchaser's  rii^k,  and  interest)  « 
i>er  ]t>-c,  p.  Ump,  it  would  bo  found  most  economical  to  ru: 
liunpH  for  fully  ],2iMhoui^  before  ro]>lacing  theuu   by  oew  0 

*  It  is  only  by  relating  fniluretjaa  vvell  assuccesaeH  that  wa 
truoprogreBBin  engineering,  I  have  therefore  plooau re  in  come 
eating  my  ox^wrience^  on  i\iiri  imtKH-tiint  matter  of  draug-ht 
Hmokc  ;  moroosjjecially  n^  I  \m\o  for  ijonio years  advooatea  d 
thocroHi^  area  of  &tcara-pit>oa  unually  adopted,  together  with 
oaity  beuda.  Tlio  formula  which  I  havegi^-cu  for  tlje  croan  ar 
a  chlinricy  has  a  larger  constant  tlmn  that  found  la  any 
which  1  liiivfl  coiiio  acrosH,  but,  neverthalo*fi,  I  do  not  thinl 
too  large  for  the  height  of  chimney,  and  for  multitubular  b 
where  thogiUKM  ex|>eriencc  considonible  friction,  due  to  the  I 
and  the  number  of  bends  round  which  they  must  pass. 

fLet  a  16-c.p.  lamprociuire  amoauofGUwattsforSOOhoarB*  liglt 
„  19  65     ,,      1,000  „ 

>i  i>  67      „      1,200  „ 

70     „      1,500  „ 

Then,  from  the  above  formula  and  data,  we  have 

For  5.K)  houn.-  lighting  ^i;?!^^  (■^_4_^,ponco)  x  60  (watb 

For  1,000  hourn*  lighting  ^?  .  + 

For  1,200  houiV  lighting  '*^.  i- 

48 


A-i-x65\   . 
\I,000        J 

\1,000        ) 

For  1,600  houni*  lighting  H +/    ±.x7o'\  . 

I,o00     ^1,000        J 


ThuH  proving  Unit  under  those  conditions  as  to  incroa«od  cu 
with  increase  of  age  or  dccroas^l  elliciency,  it  is  cheatMiai- 
tlw  lamps  for  fuUy  1,200  hours'  Ughting.  ^"«»pe«t 
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l^erJCA  the  lampe  cost  only  about  28.  each,  and  the  power  cost 
t  jf  a  cent  for  5<»  wfttt-hourv,  or  8d.  ner**bot,"  hence  it  would  be 
^1  that  there  it  woji  more  economic&l  to  throw  Away  the  lompa  in 
■JiMcb  shorter  tune  tbnn  in  their  cose.  Al»o,  when  the  public  were 
^Blied  from  n  central  ftUUion  in  this  country  nt  Hd.  |K>r  "bot," 
ppbuld  be  more  economical  to  throw  away  their  16  o.  p.  lampB  in 
^  Ih&ii  1,000  hours.  With  n  con/itaiU  voltn(;e  throughout  the  time 
junp  Wfw  kept  in  place— say,  l,0(X)  hours— the  [xiwer  required  at 
^1  and  of  the  1,0(X)  hours'  lighting  wae  leea  than  at  the  beginning, 
^OO  the  reeifltnnce  gradually  inoreaeod,  but  the  candlo-jKiwer 
l^rwued.  They  knew,  however,  that  the  candle- {K)wer  ^iven  out 
^»  lamp  near  it»  normal  voltage  wa«  very  ipiirltly  increaAed  by  a 
mil  percontAgo  increara  in  tne  potential  ditVorenco  at  ite  tor- 
oala.  Hence,  it  dimply  became  a  matter  for  ox|)eriuient  and 
culntion  to  determine  the  most  economical  Ufo  and  maximum 
e  of  voltage  to  be  given  to  a  Ret  of  lam|-«  which  wore  intro- 
oed  at  one  time  into  a  nelf-contained  inettdlation.  The  cane  wa.i 
jreforc  difTcrent  from  that  of  a  building  **upplied  from  a  central 
•tion,  where  the  voltage  had  to  bo  kept  ronntant ;  and  com^idering 
•^  Fact  that  BtfCam  was  retjuircd  tlaily  throughout  the  whole  year 
r"  cooking  |)ur|>oeef>,  and  in  winter  for  heating  the  building,  ihoy 
•re  confident  that  it  waa  cheu|Jor  for  the  Alhcn.'vuni  to  run  its 
/n  iDHtallation  than  to  obtain  current  from  a  central  station  at 
^  present  prlcoB  charged,  or  likely  to  be  charged  for  ("cme  ye«rs 

come. 
JMr.  Mavor  objected  t-o  the  arrangement  of  having  four  medium- 
.^cd  dynaroofl  instead  of  two  large  ones.  Thin  arose,  in  the  first 
ivlance,  from  the  Athcna-um  jxjttses.'^ing  two  of  the  present 
'namos  in  their  old  installation,  ami  it  was  found  cheajier  to 
invert  them  so  as  to  suit  the  reduced  s(>eed  and  other  retjuire- 
^nta  of  the  new  inutallation  than  to  purcnase  new  ones.    Further, 

fave  four  strings  to  the  bow  instead  of  two.  Any  ordinary 
ler  couUl  play  a  uniform  tune  on  four  strings,  but  it  took  a 
filled  ono  to  play  even  an  irregular  tune  on  two  strings.  Mr. 
Tavor  suggested  the  use  of  a  8|>are  armature,  but  where  would  he 
9  in  the  case  of  a  short-circuit  in  the  Held  magnet  coils  ?  They  had 
ksaons  to  be  aatiflficd  with  the  present  arrangement,  and  if  they 
■d  the  plant  bo  order  over  again,  they  would  adhere  to  the  same 
Kan,  for  it  gave  greater  flexibility  in  the  management  and  for 
•pairs. 

Messrs.  CoupcrandSayor/*  objected  to  the  placing  of  the  dynamos 
ad  switch  tx>ard  in  the  Bamc  room  with  the  boilers,  bub  hereagaio 
36y  contended  that  the  rtlant  was  more  easily  attended  to,  and 
■  yet  they  had  not  found  that  anything  had  been  hurt  or  injured 
tsereby,  except  Mr.  Sayers's  fingers.  The  reasons  he  gave  for  the 
witch  being  hot  were  not  correct,  for  it  was  due  to  a  dirty  contact 
rom  the  effect  of  the  breaking  sparks  on  switching  out  the  circuit) 
ob  having  been  properly  cleane<f. 

He  was  sorry  that  he  had  not  hod  time  to  check  all  Mr. 
I'Whirter's  calculations  in  regard  to  the  dynamos,  but  he  had 
avited  him  to  come  and  sec  them  at  work,  and  to  obaorve  how 
ool  they  were  after  a  lengthened  run.  Hia  formula  must  have  been 
^armed  up  by  an  undue  constant  before a]iplication  to  the  present 
ate.  Even  assuming  that  the  fonnula  used  by  Mr.  M'Whirber  is 
orrect,  he  had  overstated  the  iK>wer  lost  in  watts  in  the  6eld 
lagnet  coils.  For,  referring  to  the  characteristic  curves  which  he 
btained  from  No.  2  dynamo,  it  would  bo  seen  that  at  the  maximum 
utput  for  which  the  dynamo  was  made,  it  gave  140  am[>eres  and 
13  voltf}  at  500  revolutions,  with  4  5  ohms  added  to  the  shunt 
oUb,  which  were  26*8  ohms  resistance.  Hence  26*8  +  4*5  = 
1*3  ohros  total  rosistance  in  the  shunt  circuit.  And  31  li  ohms  ~ 
13  volts  -r  31'3  ohms  =  3*61  ainporOM  in  the  shunt  cuils.  The 
ower  lost  per  second  m  shunt  coih  alone  woa  therefore  C^R  = 
*61'  X  26-8  =  350  watts.  Add  to  this  the  power  lost  in  the  main 
eld  magnet  coils  -viz. ,  1 40"  A  x  -023  w  ~  450  watts— and  they  got  a 
otal  of  800  watts,  instemi  of  1,017  watte,  as  stated  by  Mr.  M'Whirter. 
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latood  of  GTdog.,  aa  stated  by  Mr.  M*\Vhirter.  But  they  did  not 
equiro  to  run  me  dynamos  at  this  maximum  output,  since  they  had 
9ur  of  them  at  theirdisposal,of  which  any  two  were  cajmblo of  over- 
iking  the  whole  of  the  lighting  ro<iuirod  at  any  one  time  in  the 
kthenauuu.  In  charging  tlic  colU  the  maximum  rise  in  temjiora 
uro  of  the  ahunb  coils  did  not  come  to  within  20dcg.  C  of  what  Mr. 
i'Whirtor  made  it  out  to  be.  Hero,  however,  ho  would  admit  that 
hoy  had  to  be  careful  not  to  overheat  the  coils,  since  the  current 
lowing  through  them  waa  as  much  aa  they  would  comfortably  with 
band.  The  <lyuamo8  they  had  gob  in  the  Athenivum  were  very  good 
oachines,  and  Mr.  M*\Vhirters  whole  criticism  amounted  to  this, 
hat  they  should  have  been  rated  for  a  maximum  of  about  110 
jBpores  inatoad  of  140  Bni[)ores. 
Mr.  Sayera  would  hare  liked  to  have  heard  soniothing  about  the 
iOerenb  Bystoma  of  wiring  buildings,  but  to  have  gnno  inr^  evury 
ido  issue  such  as  that  would  havo  unduly  longthonod  tho  |>a|ier. 
'hoy  hud  arranged  the  fuses  as  follows.  Both  the  |x>Hitivo  and  the 
cgabive  mains  from  each  dynamo  had  been  protecte*!  by  a  cut- 
ut.  Each  of  tho  branch  mains  to  the  difTerent  floors  were  provided 
dth  cut-outs  at  their  ixwitivo  and  negative  sides,  at  their  very 
inction  to  tho  dynamo  mains.  Each  subsidiary  branch  was  pro- 
ocbed  on  the  [io!«itive  side  by  a  out-out  at  tho  switch,  which  waa 
lose  to  tho  branch  mains.  Finally,  ooch  lamp  was  protected  on  the 
evabive  side  by  a  fuse.  This  complied  with  thebei^b  fire  risk  rules, 
nd  was  all  that  any  fire  insurance  insiiector  uptobisduty  could  or 
hould  demand.  The  discrepancy  which  Mr.  Sayers  had  {x^inted 
ub  in  regard  to  tho  existing  engines  and  the  illurtrations  was 
xplainod  by  tho  fact  that  the  makers  were  about  bo  supply  the 
ttnontcum  with  their  latest  make  ami  design  of  Wostinglioufie 
3m{K>und  engines,  from  which  ho  exi)ected  even  still  bettor  results 
ban  those  recorded  in  the  i>apcr  irom  the  trials  of  the  present 
oes.   He  should  be  glad  to  record  bha  resulta  of  the  work  aone  by 


thecie  new  engines  (with  the  niakora*  approYal)  after  thev  hod  been 
fitted,  which  would  be  early  in  September  next.  At  tho  end  of  the 
12  months'  run  with  the  plant,  they  would  bo  better  able  to  place  a 
record  of  tho  working  ex|x.*n8e8  before  this  inititution.  It  was  only 
by  carefully  recording  such  facta  over  a  lengthened  |)eriod  that 
true  deductions  could  be  arrived  at  in  puch  a  now  industry  as  that 
of  electric  lighting. 

Finally,  he  had  to  thank  Messrs.  Whitelaw,  Eadte,  Christie, 
Uren,  Robertson,  Watson,  and  M'Leod,  electrical  engineering 
studeote  attending  his  day  laboratory  cbuisefi,  for  their  kind 
aasifltanco  with  the  tents,  drawings,  and  calculations  for  hia 
paper. 

Note  TYcen'erf  from  Mr,  M*  WhiHcr,  S6th  May,  IS9I, 

Frof.  Jamieeon  has  taken  excention  to  Ksson's  formula,  and 
called  my  attention  to  it.  I  have  nad  an  ei^iicrimenb  carried  out 
upon  a  dynamo  in  the  works  with  tho  view  to  determine  how  far 
the  formula  agrees  with  results  as  found  in  practice.  A  current 
was  sent  through  the  coil  wound  upon  a  dynamo  for  three  hours, 
tho  tem{)orature  being  measuro'l  at  regular  intervals  on  the  outside 
of  tho  coil,  and  at  tho  end  of  this  trial— i.e.,  wben  the  coil  had 
reached  a  tem(>orature  where  the  radiation  waa  0((ual  to  the  gain, 
and  there  was  no  further  increase  in  temperature — it  was  found 
that  the  temperature  measured  on  tho  outside  of  the  coil  waa  then 
equal  to  over  70  per  cent,  of  the  ultimate  bemt^erature  as  found  by 
th©  equation  given  by  Esson. 
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Prof.  \V.  E.  Ayrton,  F.R.8.,  President,  in  the  ob&ir. 
Mr.  J.  Enright,  B.Sc.,  was  elected  a  member  of  the  society. 
The  following  communications  wore  read  : 

"  Tlie  Conatrnction  of  Non-LnductlTe  Realstonooa,"  by  ProC 
W.  X.  Ayrton.  F.R.S.,  and  Mr.  T.  Mather.  In  making  some 
transformer  tests  about  throe  years  ago  the  authors  had  occaaion 
to  consider  the  construction  of  electric  conductors,  the  impedances 
of  which  should  be  practically  equal  to  their  resistances.  Thia 
condition  could  only  oe  fultilled  by  making  the  inductance  small 
in  comfiarisoii  with  the  roeiatance,  and  as  the  former  does  not 
depend  on  tho  material  employed  (excepting  iron)ibwa8  importonb 
bo  use  substances  of  high  specific  resistance.  Carbon  or  platinoid 
being  available,  tho  latter  waa  chosen  on  account  of  its  low 
temi>ei'atuio  coofBcient.  One  form  of  resistance  exhibited  con- 
sisted of  strips  of  thin  sheet  platinoid,  about  (5  metres  long  and 
4  cm.  wide.  Each  wim  bent  at  the  middle  and  doubled  bock  on 
it»«lf,  thin  uilk  being  placed  between  the  contiguous  parte,  and 
narrow  ribbon  used  to  bind  the  (jarta  together.  Twelve  such 
strips  arranged  in  series  had  a  re«istance  of  2*95  ohms,  and  would 
carry  a  current  of  \o  am(>Gres  without  changing  ita  reaistanca 
more  than  ^  [>er  cent.  This  strip  reaistance  waa  made 
by  Mesars.  C  A.  Lamb  and  E.  \v.  Smith*  who  at  bhat 
time  (18S8)  were  students  in  the  Control  Institution,  and 
to  whom  the  authors'  best  thanks  are  due  for  the  praise- 
worthy manner  in  which  they  surmounted  the  difficulties  which 
presented  themKelvet^.  Another  form  of  resistance  designed  for 
i>ortabtlity  consisted  of  bare  wire  spirals,  each  length  Having  a 
left-handed  spiral  placed  within  a  right-handed  one  of  slightly 
larger  diamster,  and  the  two  being  connected  in  imrallel.  Thia 
device  was  found  to  reduce  the  inductance  to  y^  or  ^  of  bhab 
of  a  single  spiral,  according  aa  bhe  diameters  of  the  spirals 
aiiprooch  towards  ot|uality.  When  the  spirals  ore  mode  of 
puilinoid  wire  tho  ratio  of  inductance  to  resistance  is  very  small, 
averaging  about  zf^H' 

**Oii  tlie  Inflnonee  of  Surface  Loading  on  tbe  Floxnre  of 
Beama,"  by  Prof.  C.  A.  Carus-WUsoa.  Hcferring  to  the  practical 
treiktmoitt  of  problems  on  bej\m  llexuro,  as  baaed  on  liernoulU's 
hypothesis  that  tho  bondinjg  moment  is  proportional  bo  the 
curvature,  the  author  ^Kjintoa  out  that  this  aasumos  that  the  crosa- 
seotions  remain  plane  after  floxure  and  neglects  the  surface  loading 
effect  The  present  [uipcr  describes  experiuientfl  made  to 
determine  the  actual  state  of  strain  in  a  beam  doubly  Bup|)ortod 
and  carrying  a  single  load  at  the  centre,  the  etfoct  of  surface 
loading  being  taken  into  account.  The  method  of  inveetigabion 
aseumea  that :  1.  Tlie  true  state  of  strain  at  the  centre 
of  a  beam  may  bo  found  by  suj^rpoeing  on  the  state  of 
strain  due  to  bonding  only,  that  due  bo  sarface  loading 
without  bending.  2.  The  stubo  of  strain  due  bo  surface  loading 
only  inav  bo  found  with  clone  approximation  to  bruth  by 
resting  the  beam  on  a  Hat  plane  inste^id  of  on  two  supports. 
3.  The  strain  due  to  bonding  alone  may  be  obtained  from  the 
Bernoulli-Saint  Vcnant  rosultj^.  Before  procce<ling  to  describe  the 
cxfierimont-M,  a  short  account  of  the  mathematical  work  }>revioualy 
done  on   the  subject  waa  given.     The  nearest  ap{>roach  to  the 

itarticular  cose  here  dealt  with  hiMl  been  worked  oub  by  Prof, 
iouisfiinesq,  who  had  shown  that  for  an  infinite  elastic  solid 
bounded  on  one  side  by  a  plane  surface  and  loaded  along  n  line  on 
that  surface,  tho  stress,  y,  on  an  element  on  tho  normal  through 
the  middle  {K>int  of  the  line    variot*  invorttuly  as  it^  distanoe,  z, 

ftum  the  surface      The  formula  thus  arrived  at  was  y  =  0*64  —, 

X 

whilst  for  a  finite  boom,  centrally  loaded,  theauthor'a  exuertmanba 

p 
gave  y  *  0*728  — .     The  oxporimente  were  made  on  gloae  beamji 

X 

mounted  in  a  stoel  8iroimv\^Kra.wwi,  mv\  \Aacw^\«iV«('as».'Co»^xv«*^ 
Nicola  ol  a  voVj«w»v^    S\«ft\  tq'^t*,*!.  \sflsuSs^^^i»SB»ft«»%««^^^ 


4 


^ 


46 


THE  ELECTRICAL  ENGINEER,  JULY  10,  1891. 


as  BupportB,  and  the  central  load  was  applied  by  a  screw  acting  on 
a  roller  of  similar  diameter.  Deflections  of  the  beam  were  measured 
by  a  micrometer  Bcrew  at  a  ]X>int  opposite  the  central  load,  and 
traversing  screws  enabled  the  whole  frame  to  be  moved,  so  as  to 
bring  any  ^mrtion  of  the  beam  in  the  field  of  view.  Circularly 
polarised  light  was  sometimes  uRcd,  and  a  micrometer  eye-piece 
served  to  meusuro  the  distances  between  interference  fringes  pro- 
duced by  loading.  By  carefully  chopen  oxporimentfl  the  author 
bod  shown  that  if  a  Learn  of  glass  be  laid  on  a  flat  surface, 
and  loaded  across  its  upjwr  surface,  the  shear  at  any  point  on  the 
normal  at  the  {x>int  of  contact  of  the  load  is  inversely  proportional 
to  the  distance  from  the  point  of  contact.  In  the  first  experiment 
the  crossed  Nicols  were  set  at  45deg.  to  the  axis  of  the  loaded 
bar.  A  <iuarter-wave  plate  was  then  placed  between  the  bar  and 
the  analyser,  and  the  jwsition  of  the  black  sjwt  at  the  imut  where 
the  effect  of  the  shear  on  the  jXilarised  light  was  et^ual  and  opposite 
to  that  produced  by  the  quart^r-wavo  mate  was  noted.  A  second 
quarter- wave  plate  was  then  suiJcrjMjscd  on  the  firat.  The  black 
spot  moved  upwards  to  a  point  where  the  shear  was  double  that  at 
the  first  [X)9ition.  This  position  having  been  determined,  one 
quarter-wave  plate  was  removed,  and  the  load  diminished,  until  the 
original  spot  moved  up  to  the  second  position,  and  the  processes 
were  repeated.  By  this  means  a  series  of  positions  at  which  the 
shears  were  in  the  jiroportions,  1,  2,  4,  8,  etc.,  were  determined. 
Plotting  the  results  showed  the  curve  connecting  the  shear  and  the 
distance  from  the  [joint  of  contact  to  be  hyperbolic.  Otherexperi- 
ments  showed  that  the  shear  at  any  point  was  proijortional  to  the 
load.  By  maintaining  a  constant  loarl,  and  measuring  the  dis- 
tances between  the  interference  fringes  below  the  i>oint  of  contact, 
the  hyperbolic  law  was  confirmed.  The  ctTect  of  tending  a  beam 
is,  accordint^  to  hypothesit*,  to  put  tlic  upjior  |X)rtion  in  longitu- 
dinal compression,  and  the  shear  (vertical  stretch)  varies  as  the 
distance  from  the  centre  of  the  beam.  The  shear  due  to  surface 
loading  is  a  vertical  squeeze,  and,  as  shown  above,  varies  hyi)or- 
bolically.  When,  therefore,  tlio  beam  in  subjected  to  both  actions, 
the  straight  line  reprcpcnting  the  bending  strain  may  intersect  the 
hyperbohi  representing  the  shear  due  to  surface  loading  in  two 
points,  and  since  at  the  correstwnding  points  in  the  central 
section  the  shears  are  equal  and  opiwsite,  the  elements  are  only 
subjected  to  voluminal  comi>rcs8ion,  and  will  exert  no  birefringcnt 
action.  Hence,  when  viewed  through  crossed  Nicols,  black  spots 
will  bo  seen  on  a  white  field.  Keeping  the  load  constant  and 
varying  the  span  should  cause  the  8|X)tB  to  approach  each  other, 
and  when  the  line  is  tangential  to  the  hyperbola  the  ^iiots  coincide. 
These  deductions  were  confirmed  by  experiment,  and  it  was  found 
that  for  a  span  of  less  than  four  depths  no  point  of  zero  shear  exists 
on  the  central  section.  The  strains  in  beams  subjected  to  surface 
loading  were  thus  shown  to  be  of  a  character  diflbrent  from  those 
usually  assumed  ;  the  neutral  axis,  instead  of  coinciding  with  tlie 
axii!  of  the  beam,  being  lifted  up  in  the  centre,  and  its  8hni>e 
depending  on  the  load  and  8[)an.  Other  ingenious  and  interesting 
exjieriments  on  beams  were  described,  in  some  of  which  the  lines 
of  principal  stress  were  snapi>ed  out.  Remarkable  results  were 
obtained,  showing  that  although  tho  tension  lines  given  by 
Rankine  and  Airy  are  netirly  correct,  the  curves  of  compression 
may  be  very  different,  and  have  very  curious  shajies.  Prof.  Perry 
thought  the  local  loading  effect  would  not  be  so  imi>ortant  in  long 
beams,  and  enquired  whether,  in  ordinary  test  pieces,  local  loading 
would  affect  the  breaking  strength  1  He  also  asked  wliat  effect  the 
fact  of  the  load  making  contact  over  a  surface,  instead  of  along  a 
line,  would  have  on  tho  results,  and  in  reply.  Prof.  Carua-WUaon 
said  the  cirecb  was  to  raise  the  asymptote  of  the  hy[>crbola  rejjre- 
Bonting  the  surface  loading  stress,  above  the  surface  of  the  beam. 

"  On  Pocket  Electrometers,"  by  C.  V.  Boys,  P.B.S.  This  com- 
munication described  modifications  of  electrometers  adapted  for 
portability.  As  quartz  fibres  increase  the  delicacy  and  dimmish 
the  disturbing  influences  atrecting  instruments,  much  smaller 
controlling  forces  can  bo  employed  than  when  silk  is  used  for 
BU8[>ensions.  He  had,  he  said,  pointed  out  some  time  ago  the 
groat  advantages  arising  from  making  galvanometcrfl  small.  Apply- 
ing similar  reasoning  to  electrometers,  he  remarked  tliat  making 
an  instrument  one-tenth  the  size  of  iin  existing  one  reduced  the 

moment  of  inertia  of  tho  needle  to  A,  whilst  the  deflecting  couple 

for  given  i>otentials  would  only  be  iV  of  its  former  value  The 
Bmall  instrument  would  for  tho  same  periodic  tune  be  1(>,1KKJ  times 
more  sensitive  than  the  largeone,  i)rovided  the  disturbing  influences 
could  be  reduced  in  the  same  proi>ortion.  This,  however,  wjw  not 
ordinarily  possible,  for  any  method  of  making  contact  with  tho 
needle,  such  as  by  a  fine  wire  dipping  into  acid  or  "mercury, 
prevented  very  small  controlling  forccH  being  used.  &till,  by 
Buibable  devices,  a  large  proportion  of  the  full  tulvantage  could 
bo  obtained ;  a  freely  suspended  needle  ^  without  no  liquid 
contacts  was  Essential  to  success.  The  fir^t  instrument  described 
was  one  in  which  tho  neclle  was  cylindrical.  conti-uouK  cjuarters 
being  insulated  and  connected  to  the  op|)0.ite  ends  of  a  »>  »"te 
dry  pile  placed  within  tlic  ncc<llc  ;  opposite  quarter^,  were  thu«  at 


are  reciprocal,  aiul  the  deflection  dupencU  on 
difference  of  potentuil  between  the  tiuadran 
the  iwrt«  of  the  needle.  Owin^  to  the  dry  P- 
the  instrument  was  found  unrefuvble  ;  but  v.  ht 
a  Grove  coll  would  -nm.  or  ^^mm  < 
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rely  on  contact  ^""J^^^l 

liferent  potent  oerfment 


oduct  of  the 
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instant, 

sboHt, 

next 

nd 


successf ul,  for  the  instrument  was  very  sensitive.  A  dirc 
needle  with  quadrants  alternately  zinc  and  platinum  n 
employed,  and  by  this  a  small  fraction  of  ft  volt  f:s 
measured.  Tho  weight  of  tho  disc  was  only  gVtn  of  a  p 
and  the  instrument  could  be  turne<l  upside  down  or ; 
about  in  the  pocket  with  impunity'.  Another  email  iiwt 
with  tho  stationary  quadrants  of  zinc  and  copper  was  eii 
and  by  rotating  them  through  an  anp^le  of  90deg.,  k 
brinff  them  in  a  different  position  relati\'o  to  the  [an* 
needle,  a  deflection  of  several  degrees  of  arc  was  \n 
In  the  course  of  his  remarks  Mr.  lV>ys  made  several  sasp 
relating  to  ballistic  clectromelerfi  and  electrostatic  S 
dynamometers,  and  pointed  out  the  possibility  of  inatmmen: 
as  he  hod  exhibited  beinjf  of  use  in  elucidating  the  obpcun 
in  connection  with  so-called  "contact  electricity."  Thefti 
comi)limentod  Mr.  Boys  on  the  beautifully  simple  and  rem 
sensitive  electrometers  exhibite<l.  He  remembered  that  som 
ago  Mr.  (iordou  made  a  very  small  elect rometor,  but  iU  ia? 
waa  insufficient  for  electrostatic  work.  Ho  agreed  with  M 
as  to  the  advantages  of  small  instruments,  proWding  « 
across  or  tilting  of  the  needle  could  bo  prevented.  Onts 
hand,  he  thought  the  use  of  small  potential  diflfercnces  on  tb 
was  a  step  in  the  wrong  direction  when  great  sensibili 
required.  Prof.  Perry  asked  if  the  needle  could  not  1 
charged  by  occasional  contacts  with  a  chargtid  acid  cup.  X 
said  he  had  originally  intended  usinga  fairly  highly  charged 
but  had  not  yet  done  so.  He  aI.«o  suggoatefl  that  an  elect 
of  vGvy  small  capacity  might  be  made  by  reducing  the  qn 
surrounding  a  disc  needle  until  they  became  like  small  tunio 

A  pai>er  on  **  Electrification  due  to  the(-ontact  of  Oai 
Liquids,"  by  Mr.  J.  Enright,  B.Sc,  and  one  on  *'  The  Ex 
of  Chlorine  by  Heat,"  by  Dr.  Arthur  Richardson,  were  t; 
read. 

The  following  correction  should  bo  made  in  the  repor 
meeting  on  Juno  l-th  :  For  tho  first  sentence  in  Mr.  Bki 
remarks  on  Dr.  Ixxlge's  experiments,  substitute  '*  Mr.  Bl 
asked  whether  the  pitch  of  the  resonant  jars  altered  wi 
distance  between  tho  circuits  was  varied,  for  according  to 
the  mutual  induction  should  dimini.sh  tho  self-induction  an 
the  oscillations  to  bo  more  rapid." 


COMPANIES'  MEETINGS. 


NATIONAL  TELEPHONE  COMPANY. 

The  eleventh  ordinary  general  meeting  of  this  Compa 
held  at  Cannon-street  Hotel  on  Thursday,  Mr.  F.  B.  I 
(president)  in  the  chair. 

The  report,  which  was  published  in  our  last  issue,  havi 
taken  as  read, 

The  President  said  that  tho  not  revenue  account,  i 
standing  the  heavy  reductions  made  in  their  rates  in  tho  pr 
still  left  them  with  an  increased  balance  over  last  year,  s 
to  pay  the  same  rate  of  dividend  on  a  much  larger 
They  had  carried  the  same  amount  to  reserve  as  la 
and  although  they  carried  forward  a  little  less,  t 
accounted  for  by  an  item  in  the  revenue  account  oi 
estimated  dividends  from  subsidiary  comjmniea  whi 
not  been  received.  In  reference  to  tho  expense  of  the 
debenture  stock,  tho  Dii-ectors  decided,  in  view  of  t 
of  the  money  market,  that  it  would  not  be  a  wise  1 
take  the  risk  of  placing  tho  whole  amount,  but  that  it  i 
wiser  to  underwrite  a  portion,  and  the  coat  of  doing  t 
shown  in  the  account,  .€S,05.S.  The  Comi>any*B  business  1 
on  increasing  since  the  .%th  April,  the  date  to  which  the  ; 
were  made  up.  The  gross  revenue  at  tlmt  dato  8too<l  at  i 
and  on  the  30th  Juno  it  had  increased  to  £424,899.  The  n 
subscribers  hjwl  also  increased  from  3,"»,440  on  the  30th  April 
on  the  30th  Juno.  So  that  in  spite  of  reductions  in  ra- 
had  more  than  made  up  tho  lossi  in  their  annual  revenue 
course,  they  had  a  great  doai  more  work  to  do;  more 
keep  in  order ;  more  operators  to  pay :  and  more  ca 
which  to  [Kiy  dividends,  so  that  tho  problem  still  was, 
would  this  increase  go  on?  He  hoped,  and  thought  the 
all  ix)inted  that  way,  that  when  he  met  them  next  y 
increase  would  have  gone  on  to  such  an  extent  as  to  pro 
all  extra  exiwuscH,  and  make  their  net  revenue  and  profii 
gootl  as  it  was  then.  They  mu.«t  not  forget  that  thi 
accounts  had  only  felt  tho  loss  of  January.  February,  Mai 
April— the  remaining  ci;,dit  months  would  fall  on  nes 
The  fjoint  was  whetlier  the  progressive  increase  would  be 
to  make  up  for  thnl  loss,     ll  was  perfectly  clear  the  grosR 


art  they  had  also  of  tlic  rearranj^renient  of  the  wires.  Protrr* 
woul.l  understand  in  this  work  must  be  small,  as  it  hi 
wuricd  out  while  th«  oi<linary  service  was  going  on;  an 
was  anotuTdisadvanUi-<.,  that  with  all  the  care  they  to 
could  not  avoid  contart  between  wir^s.  That,  of  couW^ 
on  them  complaints  from  Hubscribers.  In  all  his  comok. 
revenue  ho  had  left  out  tho  South  of  Kntrland  C  "^* 


It  included  for  tho  ^^■hole  year  As  to  t  lo 
the  "«  (vidi:  rciHJrt^  thev  liiul  ^^l   ,^1.*^J_5 


it  wan  nnt 


l>nny, 
re-eU 


opi 
tb 


[nrZ<:rciH>rt)they  hivd  been  very  glad   to  U 
^e  hands  of  the  8harohnlr1«r«     They  did  so 
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I  of  haWnf;  done  all  they  ooulH  in  oarrving  on  a  very 

ate  and  renponflible  buBinooH.     He  woald  bo  glad  to  anewer 
iqaeftione. 

.  Oarris  found  fault  with  tlio  Cornuuny's  service,  but  tlecUnetl 
fvportioii  the  blame,  nnd  other  gontlctiion  n^ked  (iu<»«tionit  aet^ 
ccouiitp,  Director**'  feoH,  nnd  ao  on,  which  were  nuly  answered 
bePrealdent,  who  osAurod  Mr.  Harrin  thnt  ho  would  be  only 
Iglnd  to  [terAonnlly  attend  to  any  complaints  if  tliey  were 
»  direct  to  him. 

|ie  Prealdont  then  moved  that  the  report  and  nccounts  be 
Xed,  und  Mio  dividend  (aV<!  re[x>rt)  be  declared,  which  was 
Ddo<l  by  Mr.  J.  Staats  Forbes,  and  carried  nnaniiuouBly. 
bb80«iiicutly  tho  riesident  vucatetl  the  cliair,  and  was  duly 
:le<l  with  many  Ihittoring  allu.sions  to  his  abiiity  and  cnerjfy. 
10  wore  tho  vico-nre*idont*,  Mr.  J.  S.  Forbes  and  Colonel 
iDi  and  the  whole  of  tho  Directors,  the  names  being  put 

bo  President  sutd  that  ho  prottoBod  to  till  up  one  of  the  two 
incifd  VHcunciea  on  their  Hoard  by  the  election  of  Mr.  William 
binder  8iuith. 

bis  watt  Kcconrlcl  by  Colonel  Jackson  and  carried  unnnimouftly. 
auditors.  Messni.  Welton,  Jones,  and  Co.,   were  then   re- 
i,  and  tbo  proceedings  closed. 


,KDIA  RUBBER.  GUTTA  PERCHA,  AND  TELEGRAPH 
WORKS  COMPANY. 

i  half-yearly  meeting  of  this  (^'ompiiny  was  held  at  Cannon- 
bt  Hotel  on  Thursday,  when  tlio  sanction  of  the  shareholderH 
^obtained  to  tho  pa^'ment  of  an  interim  dividend  of  5  per  cent., 
B.  per  share,  free  of  income  tax. 


COMPANIES'  REPORTS. 


CHILI  TELEPHONE  COMPANY. 

re|)ortof  tho  Directors  to  March  ^^1,  1891,  states  that  the 
on  in  the  Chilian  C'ourt  between  the  vendor  American  comjiany 
[  a  small  minority  of  it«  shareholders  was  re;idy  for  decision, 
n,  by  order  of  the  Govenmionb,  the  courts  were  all  closed,  and 
'  bavo  not  since  been  reoponotl  ;  as,  consetiuently,  the  imuetli- 
bt  to  registration  of  the  Company's  title  has  not  yet  been 
bovcd,  the  business  of  tho  Com|Mmy  \a  continued  in  tho  name  of 
-«  vendor  company,  but  without  serious  damaj^o  to  this  Com- 
a's interests.  jVfter  the  outbreak  of  tho  civil  war  tho  huRinoRs 
ho  Company  was  stopped  by  order  of  the  (tovernraont,  which 
[^ainco  had  tlie  entire  use  of  thu^  of  tho  Company's  lines  situ- 
i  within  the  districts  remaining  under  its  control ;  but  business 
I  been  resumed  for  tho  rmblic  at  Itjuique  and  other  stations  in 
briote  held  by  tho  Congress  party.  On  March  3\  when 
ke  present  account  ended,  tho  public  service  ab  Santiago  had 
baoanspcnded  for  one  month  and  IH  days.  For  the  loss  of  business 
pte  Government  will  comjjonsnto  the  Company,  and  62,000dolB. 
Wd,  on  March  31,  been  received  on  account  of  such  compensation. 
lie  (^'ompany's  property  has  sust-uined  damage  only  in  the  province 
T  Tarafiacn.  After  all  deductions  are  made  the  balance  available 
Sr  dividend  is  ot]ual  bo  7  per  cent,  per  annum  ujwn  the  iMiid-u]> 
^pital,  as  against  a  distribution  of  5  per  cent,  for  tho  previous 
'©ar.  In  view,  however,  of  tho  continuation  of  the  civil  war — 
Vith  very  indefinite  prospocte  of  its  ending— and  also  in  view  of 
'he  fact  that,  for  capital  purposes,  it  has  been  necessary  to  use,  tem- 
Wrarily,  tho  income  of  tho  Com^mny  until  tho  capital  cxchotjuer 
te  replenished  by  further  issue  of  securities— which  cannot  be 
tono  on  satisfactory  terms  at  the  present  time — the  Directors 
Jocommend  that  no  dividend  be  paid,  carrying  forward, undivided, 
I  whole  balanoo  of  £14,210  untd  peace  is  re-established. 


NEW  COMPANIES  REGISTERED. 


my   of   Waterford  Xlsotrlo    Snpply  Company,   Umlted.— 

risteiodby  H.  F.  Kite,  11,  Queen  Victoria-Btreet,  E.C.,  with  a 
atol  of  £1,000   in   £5   shares.     The  object  of  this  Comimny  ia 
Bciently  indicated  by  the  title.     Registered  without  articles  of 
^usociution. 

<     County  of  London   Eleotiic  Lighting   Company,    Limited. — 

"Registered  by  Sydney  Morse,  4,  Fenchurch-avenue,  E.C.,  with  a 
capital  of  I'liJO.tiOO  in  £5  shares.  Object:  to  carry  on  tho  business 
^of  electricians  and  electncnl  engineers  in  all  its  bnmchm.  The 
first  subscribers  are : 

Shares. 

J.  A,  Koltnan,  251, Winchester  House,  E.C 1 

J.  C.  Bull,  1  and  2,  (ireat  VVinchester-streob,  E.C I 

E.  Ciarcke.  U2,  Belvedere-road,  Lambeth,  S.E 1 

B.  H.  Van  Tromp,  4,  Hyde  Park  terrace,  W 1 

IB.  BrOttdhurst,  112,  Belvedere-road    ...,., 1 

G.  Parker,  20,  Bucklersbury... I 

T.  Cooke,  Winchester  House    1 

There  sliall  not  be  less  than  three  nor  more  than  se^en  Directors  ; 
the  lirst  are  tho  si^rnatorics  to  tho  memorandum  of  association. 
Qualification,  ono  shore.  Ueuiuiicration  to  bo  determined  in 
general  iQcctini^. 

Kampstead  Kloetrle   Light  and  Power  Supply,  Limited.— 

He^Lstered  by  R.  M*A.  In^lis,  5,  Victoria -street,  8.W.,  with  a 
BftpiUUof  £1,000  iu  £1  flhares.    Tbo  objacta  of  this  Company  are 


sutUciuntly  indicated  by  tho  title.  With  alight  modificaUons,  the 
regulations  containe<l  in  Tfible  A  apply. 

International  Inventions  Corporation,  Limited.— Registered 
by  P.  J.  Kawlings,  Avenno  road,  Kew  Southgate,  N.,  with  a 
ciipitnl  of  £IOO,'XK>  in  £1  shares.  Object :  to  carry  on  business  as 
bankers  and  capitalistti,  and  also  as  civil,  mechanical,  and  olec- 
tiical  engineers,  etc.     The  first  subscribers  are : 

Sbareaw 

W.  T.  Prefltoo,  32,  Woodstock- road,  Hornsey,  N.    1 

P.  J.  Rnw1in;;s,  Avenue-road,  New  Southgato,  N 1 

T.  Poker,  fl,  Mount  Pleasant-road,  I^wisham,  S.E 1 

E.  T.  Clarke,  51,  Milkwood-road,  Herno-hill,  S.E 1 

H.  A.  l^nchbeck,  71,  Queen-street,  E.C 1 

\y.  E.  C.  Pinchbeck,  71,  Queen-street,  E.C I 

J.  Chinn,  1,  Oakdcn-sbreet,  Keaninj,'ton-road,  S.E 1 

There  shall  nut  he  less  than  three  nor  more  than  nine  Directors 
Tbo  6rst  shall  be  the  first  signatories  to  the  memorandum  of  asso 
ciation.  Qualilication,  50  ordinary  shares.  Remuneration,  Chair- 
man, C250  per  annum  ;  ordinary  Directors.  1150  each  per  annum. 

South  American  Cable  Company,  Limited. — Rei^istored  by 
Wilson.  Bristows.  and  Carpraael.  I,  Copthall-buildings,  E.G.,  with 
a  capital  of  £.*>00,000  in  £10  shares.  Tho  objects  of  the  Company 
are  the  ostablifihing,  maintaining  and  working  of  telegraphs, 
telegraphic,  telephonic,  or  other  communication,  as  well  overland 
as  submarine,  from,  in,  and  between  South  America,  Africa, 
Europe,  and  islands  or  places  in  the  Atlantic  Ocean,  or  any  of 
them.     Tho  first  subscribers  are  : 

Shares. 

A.  Scott,  149,  Leadenhall  street,  E.C 1 

H.  Marsliam,  28,  Bury-street,  St.  James's 1 

J.  W.  Silver,  Letcount  Manor,  Want^^o  1 

R.  Henderson,  7,  Mincing-lane 1 

R.  K.  (Jray,  106,  Cannon-street,  E.C 1 

M.  Gray,  l/issnos«  Park,  Abbey  Wood,  Kent 1 

A.  W.  Jarvift,  M.P.,  12ft,  Mount-street,  W I 

There  shall  not  be  les.-*  than  three  nor  more  than  seven  Directors  ; 
the  first  shall  be  npt>binte<l  by  the  si^rnalories  to  the  memorandum 
of  association,  (jnalification,  £kiOO.  herauneration,  £1,200  per 
annum,  with  a  fuither  5  {)er  cent,  on  the  surplus  profits  after 
6  per  cent,  dividend,  the  same  to  bo  divisible. 

8t.  John,  Hampstead,  Eiectrlo  Snpply  Company,  Limited.  — 

Registered  by  H.  F.  Kite,  11,  Queen  Victoria-street,  E.C,  with 
a  capital  of  £l,00()  in  £5  shares.  The  object  of  this  Company  is 
Butbciently  indicated  by  tho  title.  Registered  without  articles  of 
association. 


CITY    NOTES. 


The  Telegraph  Conatruotlon  Company  announces  a  dividend  of 

128.  per  <^hnro. 
Brazilian  Submarine  Tolograph   Company. — Tho  receipts  for 

laHt  week  were  £5,028. 

City  and  South  London  Railway. — Tho  receipts  for  the  week 
ending  July  4th  were  £710,  against  £01*7  for  the  week  ending  June 
27th. 

Eastern  Extension  Telegraph  Company. — The  receipts  for 
June  were  t;^y,749,  against  £43,198  for  tho  correeponding  period 

of  \mi. 

TrolUo  Booeiptfl. — The  ilastem  Telegraph  Comiiany's  receipts 
for  the  month  of  June  were  £d2, 341,  against  £51,019  in  the  cor- 
responding i^ieriod  of  1H90. 

Cuba  Submarine  Telegraph  Company.—  The  estimated  receipts 
for  the  month  of  Juno  were  £3^.VX),  as  compare<l  with  £3,324  in 
the  corresponding  month  of  last  year. 

Great  Northern  Telegraph  Company. —Tho  receipts  for  Jane 
were  £27,400,  making  tho  total  einec  January  1st  £141,400,  against 
£130,400  in  the  corrcsj Handing  period  of  1H90,  and  £l*J9.400in  lUiSO, 

Western  and  Brazilian  Telegraph  Company. — Tbo  receipts 
for  the  week  ended  July  3,  after  deducting  17  l»er  cent,  of  the 
gross  receipts  payable  to  the  London  Platino  Comj^tanv,  were 
jC3,503. 

West  Coast  of  Amsrloa  Telegraph  Company.— The  receipts 
for  the  month  of  March  were  £3,2.'»4\  for  April  £G<X>,  for  May 
£1,27'>,  and  for  June  £1,57'>.  Tho  southern  cahles  are  still  inter- 
ruptefl,  owing  to  the  revolution  in  Chili. 

West  India  and  Panama  Telegraph  Company. — Tbe  estimated 

receipts  for  tho  half-month  ondG<l  the  15th  June  are  £2,401,  as 
comTiOi'cd  with  il.^lSti  in  the  corre8|>onding  period  of  1890  ;  and 
for  the  half- aion til  ended  30th  June  £2,264,  compared  with  £3,242. 

Wyndham  Electric  Light  Company,  Limited.— RogiBterod  by 
Drake,  Driver,  and  Leaver,  13,  New  Bridge -street,  E.C,  with  a 
capital  of  £1,.H»0  in  £1  shares.  Object:  tlie  public  and  f>rivate 
lighting  of  the  village  of  Bloenrhondda  by  electricity.  Registered 
without  articles  of  aisftociation. 

]>treet  United  States  Cable  Company. — Tho  Directors  have 
resolved  to  riicomracnd  a  final  dividend  of  .lej.  6d.  per  share,  free  of 
income  tax  :  such  dividend  to  bo  payable  on  and  after  the  24tb 
inst.,  making,  with  the  interim  dividends  already  |>uid,  3i  per 
cent',  for  the  year  ending  30th  June  lost,  carrying  forward  a 
balance  of  £3,Wr2.  Is. 

St.   James's  and  Pall  BCall  Company.— The  c<y^\^Va  ^\.  ^2ia 
Comimny   for   current  ftoVd  'An\\t\'^  \,\\<i  v>^ktV.<sc  vioJKvw^  ?i>ax\<i  "3S:> 
atnounted  to   £*i,^:i*l,  «a  o.^»Mvfc\,  t\^:!f^V  vx  NXkfe   «kW^\«o^a»% 
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period  of  last  year.  The  amount  received  for  the  quarter  endinfr 
Mjirch  31  woe  £9,65*2,  againflt  £1,818  for  the  correal vondinp  periocl 
of  Inat  year.  The  fallinpoff  in  last  qimrtor's  receiptH  ns  coinimre^l 
wit)i  tlio^e  for  the  first  cpiart^r  of  the  year  is,  of  course,  to  be 
attribiile'l  to  the  lon^jer  Iiourtt  of  dtvylij^ht,  anil  the  conswiuent 
decrease  in  the  demand  for  artiticial  light. 

Xastom  Telegraph  Companjr. — Subject  to  Bnal  audit,  t)ie 
Accounts  of  the('Um|»any^<how,aflcr  placin^^  about  £95,0lX»  to  reserve 
fund,  A  balance  available  sufficient  to  {jny  at  the  i^^enend  meeting 
on  the  llibh  inst.  the  6xed  dividend  of  3s.  per  Bharc,  beiii^  nt 
the  rate  of  6  per  cent,  jtcr  annum  on  the  preference  shares,  Icaa 
Income  tax  ;  and  a  5nal  ]»ayment  of  29.  6d.  with  n  bonue  of  38., 
both  free  of  income  tax,  on  the  ordinary  shareR,  matdn^r  with 
previous  payments  a  total  distribution  of  6^  |>er  cent,  on  those 
ehores  for  the  year  ended  March  31  toj^t.  The  Company's  transfer- 
books  will  be  closed  until  the  1 6th  inst. 

Kdlson-Swan  Company. —The  accoiint8  of  this  romiMiny  for  the 
year  ending:  June  .'W»,  1.S9I,  having  been  made  up,  the  f)irectoi'» 
nave  resoU'ed,  subject  to  audit,  to  reuoininend  the  sharoholders  to 
declare  a  dividend  at  the  rate  of  7  [>er  cent.  [>er  annum  for  the  aix 
monthB  ending;  June  30,  1891,  makinf^,  with  the  interim  dividend 
[laid  in  February  last,  7  per  cent,  for  the  year,  and  a  further  divi- 
dend of  10  r»er  cent,  in  refl))ect  of  the  arrcjirs  of  cumulative 
preferential  dividend,  to  be  distributed  in  accordance  with  the 
articles  of  a^Kiciation.  The  dividend  will  bo  paid  upon  the  regii^tor 
as  it  stocKl  on  the  7th  iiiHt.,  and  rhe  dividend  warranto  will  be  issued 
on  the  ^^th  in»t. 

Companies  i  f  the  Month  — The  following  companioa  wore 
registered  during  June  : 

Capital. 
Albert  Electric  Lighting  Conujany,  Limited,  £5  shares..  £1U,000 
Bournemouth   and    District   Electric   Supply   Company, 

Limited,  £5  sharea 50,000 

Babcock  unrl  Wilcox,  Limite<l,  £10  nhuies *24i),0O0 

County  uf   London  Electric  Lightiut^  Compony,  Limited, 

£0  sharw ., : 

Electrolytic  Caualic  Soda  and  Chlorine  Truet,  Limited, 

£108hai-o« 

Gloucester    Electricity    Supply    Comiiony,    Jjiinitcd,    £1 

shares  

Hsmpetead  Electric  Light  and  Power  Supply,  Limited. 

£1  shares , 

International  Inventions  Corporation,  Limited,  £1  shares 
Middlesbrough    Electricity  Supply  C-ompany,   Limited, 

£1  shares 

Ogmoru  Valley  Electric  Light  and  Power  Supply  Com- 
pany, Limited,  £5  shares    .. 

Queen  Anne's-mansions  Lighting  and  Heating  Company, 

Limited,  £10  shares  60,000 

Rochdale    Electricity    Supply   C'Ompany,   Limited,   £1 

■horoB   lOO 

Stoke- upon- Trent  Electricity  Supply  Company,  £1  shares  100 


100.000 

10,000 

100 

1.000 
100,000 

100 

10,000 


PROVISIONAL  PATENTS,  1891. 


June  Iffl. 

1 1010.  ImproTomenta  tn  armatures  of  djniamo-olectrlo  maoblnea 
and  eleotrlc  motor*.  Hugh  Longbournc  Callendnr,  2, 
Prince's-mansionfl,  Victoria-.itreet,  London. 

11048.  ImproTomenta  In  the  preparation  and  lajrlng  of  eleotxioal 
"■aiw^a^  on  the  Brooks  systom.  Walter  Claude  Johnson 
and  Siunuel  Edward  Pbilli|)e,  28,  Southampton-buildings, 
London. 

JrNE  30. 

11060.  Improvementa  In  tbermo-eleotrlc  batteries.  Paul  Giraud, 
52,  Chancery-lane,  London. 

11075.  EleotHo  meters.  Benjamin  Joneiih  Barnard  Mills,  23, 
Southampton-buildings,  London.  (Herbert  Morris  Pilking- 
ton  and  Roger  Sherman  White,  United  States.) 

11082.  An  Improrod  tolopbono  combination.  Sir  Charles  Stewail 
Forbes,  21,  Finrtbury-pavement,  London. 

11003.  A  simple  devloe  for  ttotectlng  a  loakase  to  oartb,  princi- 
pally adapted  to  isolated  eleotrlc  light  Installations. 
Wallace  J.  Saudy  and  William  A.  Ei\fiter.  41,  Choumert- 
road,  I'ecklmin,  London. 

UIOS.  Improvements  In  and  oonnooted  with  oleotrlo  primary 
batteries.     Thoopliilus  Co.ifl,  1,  t^>uality-court,  London. 

11113.  Improvements  relating  to  elootromotors,  and  to  the 
transformation  and  distribution  of  oleotrlo  ourronta. 
Friedrich  Wilhelin  l-alimeyer,  4.'W,  Strand,  London. 

11118.  Improvements  in  olootrioal  signals  for  steam  vessels 
and  analogoos  purposes.  Alexander  Mel\ille  Clark,  53, 
Chancery  liine,  U.mdon.  (Edwin  Warren  Tucker  and  Leopold 
Katzeustein,  United  iStat^en.)     (Complete  t«pccitieation.) 

11120.  Improved  leadlng-ln  wires  or  oondnotors  for  tncandcs- 
osat  oleotrlo  lamps  and  the  like.  Reginald  Aubrey 
Fessenden,  45,  Soutiiamptoii-buildings,  London.  (Date  ap- 
plied for  under  Patents  Act  18H;1,  Section  103,  18th  February, 
1891,  being  date  of  application  in  United  States.) 

11133.  Improvements  relating  to  dynamo-oleotxio  maohlnos 
and  eleotrlc  motors,  and  to  apparatus  conneotod  there- 
with. Houry  Harris  Luke,  4u,  Southanipton-buildingis, 
London.  (The  Crocker- Wheeler  Electric  Motor  Company, 
Uaited  StAtea,)    (Complete  apecidoalioa,} 


11134. 

11144. 
11145. 

into. 

11107. 

11181. 

11211, 

11225, 
1127S. 

H2<)4. 

113»4. 
11407. 

12445. 


Improvements  In  apparatna  Ibr  the  olootrol7*U  of 
alusainlum.     Camille   Alphonse  Fauro,   46,    tin  coin 's-iim- 

tield.",  Ivondon. 
Improvtimonts    In    printing    tolegraphs.     Heary    Va 

HocvenborLrh,  47,  I/incoln'rt-inn-fielda,  London. 
Improvomeats  In  and  connected  with  printing  telegriQfc 

Inatrnmonts.  Duvid  llotiuT  liiitesand  Henry  \':in  Koe%^ai> 
bui^h,  47,  Liucolii's-inh-liuld.H,  London.  (Conijdot©  fifieeifi' 
ciitiun.) 

A  multiple  filament  electric  Inoandosoent  lAmy.  EoiDl 
Ouitton,  106,  Fleet-street,  London.     (Ad.  Collett.  Fnuioe.1 

.Tt'LY    1. 

Improvements  in  transmitters  and  receivers  fbr  tel^ 
phones.  .Inmci*  Kjulcliffe  and  James  Ernest  S[>agDolcMi, 
12,  ilreat  <!oorgo-8treet,  Woetmini*ter,  London. 

Improvements  In  eleetrio  swltohes.  Henry  Alexander 
Mavor,  William  Arthur  C^sulson,  Sam  Mavor,  and  WiHiaiB 
Brooks  Sayers,  (12,  St.  Vincent-street,  Glasgow. 

Improvements  In  apparatus  for  telephonio  commimlosr 
tion.  Joseph  Suck,  Kmil  von  Maltitz,  nnd  Peter  Ziosel,  433, 
Strand,  London.     (Complete  ^(HJcificHCion. ) 

Improvements  In  Intermpters  for  strong  eloctrto  cbt* 
rents.  Mart,in  Knllman  and  The  Company  All^^eineioe 
ElektriciUits  (Jesellsclmft,  47,  Lincoln'H-inn-tioldB,  London. 

The  improvement  of  prodnotlon  of  eloctrlolty  toy  meau 

of  a  dry  cell  battery.  Franciw.loseph  K*.*bnuin,  4f>,  Hetiitn 
street,  London. 

Improvements  In  the  prodnotlon  of  elements  for  electna 
or  soeondnry  batteries.    Euinmnucl  Hancock  and  Au^nstm 
Jolin  Miin(iiiind,  '24,  Southampton-building^,  Lonfion. 
.Tri.Y  3. 

An  improved  system  of  telephonic  exchange  slsnAlHaf* 
Alfred  Kofeiling  Bennett,  t£2,  St.  Albans-road,  HorlGsdeo, 
London. 

Improvements  In  or  relating  to  driving  clootrlo  cnrrcst 
gcnorators  for  lighting  steamships  and  railway  tralnS) 
and  for  other  purposes,  and  in  apparatus  therefor.  I'aul 
Hdoul  dc  Faiiehoux  d'Hiimy,  ti,  !,r»itl -street,  Li\eri»ool. 

Improvements    In    means    or    apparatus   fsr    ntlUslag 
electrical    energy  in   operating  rock   boring  aad   other 
mechanism.     Ketrinald  Bolton,  .m,  t'hancciy  hme,  I_>3ndorL 
.Jlly  4. 

An  Improved  oleotrlo  igniting  device  applicable  tor  QM 
in  motor  engines  operated  by  the  combustion  of  VAponn 
or  gasoooa  hydrocarbon.  William  IVut  I'rio^tnian  andi' 
Samuel  Priezitman,  191,  Fleot-streot,  London.  (R. 
Elwetl,  AuBtralio.) 

An  improved  thermo-elootrlo  motor.     Frederick  Willi 
Cannon,  100,  Fleet-street,  London. 


8PEGIKIUATI0NS  PUBLISHED. 

18S4. 

Crostsley   and  others. 


(Seconds 


92V2. 


(Second  e<lition.)     8d. 


etc.    Statter 


ft246. 

4009. 
5067. 
7970. 
8034. 
S13C. 
8163. 


H(l 


Telephonio  systems. 

tion. )    (id. 

1S«9. 

Electrical  furnaces.     Parker. 
ISOfK 
trtUlsing  electromotors  for  elevating, 
Brunton.     Od. 
Klootromagnotio  separator.     Ronczewski, 

Electric  lamps.     Shc[uird.     Sd. 

Incandescent  electric  lamps.     AUain.     6d. 

Electrical  battorics.     Butt'ct.     4d. 
1801. 
Electrical  measuring  Instruments.     Lake  f  Weston). 
Electric  ore  lamps.     .\ke^ter.     Nd. 
Eooncmic,  etc.,  telegraphing.     LnitBen.     8d. 
Distributing  electric  energy.      Walilmstrum.     6d. 
Electrical  conductors,     Shcpard.     8d. 
Electric  car  motors.     ChriatianHon.     8d. 
Eleotrlc  railways.     Dewey.     8d. 


8d, 
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Stock  Exohanffe. — Telephonic  commtmicatioii  is  now 
open  between  the  London  and  the  Manchoster  Stock 
Exchange. 

Price  of  Cnrreiit. ~ At  Saint-Briouc  the  hectowatt- 
hour  (100  wattrhour)  is  sold  at  -7d.  This  is  stated  to  be  the 
lowest  in  PVance. 

Bridlingrton. — New  Local  Board  offices  are  to  be  built 
at  Bridlington.  It  will  probably  mean  a  job  for  electrical 
engineers  as  well. 

Translations. — The  French  Biblioth^ue  Nationale  has 
opened  a  register  of  persons  capable  of  translating  scientific 
works  into  any  tongue. 

Electric  Bns  in  PsiriB.—EUrtrieiU  chronicles  the 
api»earance  of  a  waggon  drawn  at  considerable  speed  by 
electricity  m  the  streets  of  Piiris. 

Overhead  Wires. — At  the  London  County  Council 
mention  was  made  that  the  London  Overhead  Wires  Bill 
received  Royal  assent  on  3rd  inst. 

Miners'  Lamps. — The  Renard  chlorochromic  battery 
is  being  applied  to  miners'  lamps,  the  weight  being  the 
same  as  the  ordinary  safety  lamp. 

Continental  Electric  Railways.— The  Allgemeino 
Company  of  Berlin  are  to  construct  two  electric  tramway 
lines  on  the  Sprague  system  at  Stockholm  and  at  Kiew. 

Calcutta. — A  new  de(>aiture  is  to  be  made  in  street 
lighting  at  Calcutta.  The  Corporation  are  advertising  for 
tenders  for  lighting  the  new  Central-road  with  electricity. 

Taunton  Exhibition.— Field-Marshal  Sir  J.  Lintorn 
Simmons  has  consented  to  open  the  electrical  appliances 
and  electric  light  exhibition  to  be  held  in  Taunton  shortly. 

Accomnlators  for  Sweden. — It  is  announced  that 
the  Swedish  excise  authorities  have  declared  accumulators 
to  be  scientific  insti-uments  and  allow  them  to  enter  duty 
free. 

Electric  Tricyles. — One  of  the  most  influential  com- 
panies of  Paris,  says  the  Hulktin  de  V ElectriciU^  is  experi- 
menting with  electric  tricyles,  and  something  further  wilt 
probably  soon  be  heard. 

Chelsea. — The  Vestry  of  Chelsea  have  presented  a 
petition  against  the  recommitment  of  the  Electric  Lighting 
Provisional  Order  Confirmation  Bill,  dealing  with  the 
parish  of  St.  Luke,  Chelsea. 

Helston. — At  a  special  meeting  of  the  Town  Council 
on  Monday  Mr.  Veale,  of  St.  Austell,  gave  details  of  the 
cost  of  lighting  the  town  electrically.  He  is  to  give  an 
estimate  and  confer  with  a  committee  on  the  matter. 

Electrolytical  Analysis. — The  method  of  chemical 
analysis  by  electrolysis  is  spreading.  A  special  installation 
of  accumulators  h.is  been  made,  says  the  Jhdktin  de  VElec- 
tridi^,  for  this  purpose  in  the  Ecole  Normale  Superieure  of 
Paris. 

Greenwich  Observatory. — The  Astronomer- Ruyal 
considers  it  desirable  a  complete  installation  of  electric 
light  should  l)e  adopted  at  the  Royal  Observatory.  The 
lighting  is  now  done  by  a  number  of  Pitkin  batteries  and 
Iam[>8. 

City  and  Sonthwark  Subway.  A  long  and  inte- 
resting account  of  the  English  triumph  in  the  electric 
subterranean  railway  to  Stockwell  has  been  given  by  the 
Ettrilt'  Bf!lg/\  which  is  repiodncofl  in  L^ luf/niirur  Coji.'ifil  for 
12lh  July. 

Telephones  for  Cardiff.  The  (':irdiiT  Town  Council 
have  retjolvcd,  on  the  niotion  uf  the  chairman,  that  an 


Fribourg. — Water  power  is  used  at  Fribourg  for 
turbines  driving  dynamos  direct  for  lighting  and  power. 
The  current  is  distributed  at  the  rate  of  'Id.  per  horse- 
power hour  over  20  h.p. ;  '12d.  from  5  h.p.  to  20  h.p. ;  and 
•15  for  leas  than  5  h.p. 

Richmond  Town  Hall. — Municipal  buildings  are  to  be 
erected  at  Richmond  to  designs  by  Mr.  H.  J.  Ancell,  archi- 
tect, 3,  Staple-inn,  London.  They  should  be  wired  ready 
for  electric  light.  The  tenders  are  to  be  sent  in  by  August  4 
to  the  town  clerk,  Richmond. 

Paris. — The  Creuzot  Works  have  received  the  contract 
to  install  the  electric  light  in  the  Gare  d'Orleans  at  Paris. 
The  Ganz  system  will  be  used.  Sixty  lamps  of  25  to  40 
carcels,  and  two  of  250  carcels,  are  also  being  installed  by 
another  firm  in  the  Gare  Montparnasse. 

Continental  Telegraphs. — In  the  Lower  House  of 
the  Austrian  Diet,  the  Marquis  von  Bacquehem,  Minister 
of  Commerce,  stated  that  there  was  a  prospect  of  the 
establiahraef»t  in  the  course  of  the  year  of  a  direct  telegraph 
line  connecting  Vienna,  Munich,  Paris,  and  London. 

Personal.— Mr.  E.  ManviUe,  M.Inst.E.E.,  writing  to  us 
from  Albany-buildings,  39,  Victoria-street,  Westminster, 
notifies  us  that  he  has  severed  his  coiuiection  with  manu- 
Picturing  comjianies,  and  is  now  carrying  on  exclusively 
the  profession  of  consulting  electrical  engineer  at  theabove^ 
address. 

"  Joomal." — The  Journal  of  the  Institution,  part  94, 
has  appeared,  and  contains  Dr.  Fleming's,  Mr.  Preece's,  and 
Mr.  Crompton's  contributions  to  the  science  of  electrical 
mains,  with  discussions  thereon,  with  also  classified  list  of 
articles  on  electrical  subjects  and  abstracts  from  the  foreiga 
journals. 

GlasflTOW. — As  will  be  seen  from  their  advertisement, 
the  Glasgo'w  Corporation  are  desirous  of  securing  ai 
competent  electrical  engineer.  The  situation  is  an 
important  one,  and  the  salary  will  commence  at  a  minimum 
of  £250  a  year,  the  engineer's  whole  time  and  attention  to 
be  given. 

Electrical  Units. — At  the  ensuing  British  Association 
meeting  at  Cardiff,  it  is  proposed  to  hold  in  Section  A,  if 
possible  in  conjunction  with  Section  G,  a  discussion  on 
*'  Units  and  their  Nomenclature,"  having  special  regard  to 
the  new  electrical  and  magnetic  units  now  becoming  neces* 
sary  for  practical  purposes. 

Society  of  Arts. — The  council  of  the  Society  of  Arte 
have  been  asked  by  the  Government  to  undertake  the  duty 
of  organising  the  British  section  at  the  Chicago  Exhibition 
in  1893,  and  are  to  be  constituted  a  Royal  Commission  for 
that  piu-pose.  The  formal  documents  constituting  the  com- 
mission will  be  issued  very  shortly. 

Obituary- — Dr.  William  Henry  Stone,  consulting 
physician  to  St.  Thomas's  Hospital,  (lied  last  week  at  hia 
residence,  Geraldinc-road,  Wandsworth,  in  the  G2rid  year 
of  hia  age.  Dr.  Stone  was  very  well  known  in  electrical 
circles  from  his  attention  to  questions  of  electricity  in 
physiological  science,  and  especially  to  that  of  the  electrical 
resistance  of  the  human  body. 

Canterbory. — At  the  meeting  of  the  Canterbury 
General  I'urposes  Committee  last  week,  the  Mayor  men- 
tioned that  the  Dover  Cor[>oratton  intended  inviting 
contracts  from  the  difierent  companies  to  take  over  the 
[irovisional  order  •,  \Axft^  -^lowVV  ^nm^  w«,  Vti\^  i2M\s\-sflw«^ 
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offered  the  best  terms.     He  did  not  think  they  could  do 
better  than  follow  their  example. 

Technical  Institate  at  New  Cross. — The  Gold- 
smiths' Com[)any  are  instituting  anew  technical  and  recrea- 
tive institute  at  Now  Cross.  Many  technical  classes  will 
be  held.  That  for  electrical  science  will  be  luider  Mr.  W. 
Slingo,  A.I.E.E.,  principal  of  the  Telegraphists'  Central 
School  of  Science,  his  assistant  being  Mr.  A.  Brookor. 
The  fees  will  be  7s.  6d.  a  session. 

Aylesbury. — Tenders  are  invited  for  lighting  the 
several  public  lamps  and  clock  tower  within  the  district  of 
the  Aylesbury  Local  Board,  for  one  year  from  August  1st. 
The  conditions  for  lighting,  and  all  other  ^Mirticulars  in  con- 
nection therewith,  may  be  obtained  on  application  to  Mr. 
Geoige  Fell,  clerk,  Aylesbury,  to  whom  tenders  must  be 
sent  by  3l8t  inst.     Electricity  is  not  specially  mentioned. 

Overhead  Wires  at  Dalwich. — The  Caraberwell 
Vestry  have  been  much  exercised  mth  reference  to  over- 
head fire  alarm  wires.  The  Vestry  wished  to  have  thena 
underground,  but  the  London  County  Council  would  not 
sanction  the  expense — £29  instead  of  £18.  This  raised 
a  stormy  discussion,  and  the  committee  recommended  that 
the  London  County  Council  be  informed  that  the  Vestry 
required  the  wires  to  be  laid  undergi-ound. 

Electric  Ventilators  for  War  Vessels.— We  learn 
that  Messrs.  Shippey  Bros.,  of  London,  have  secured  the 
contract  for  fitting  the  new  war-ships  now  being  built  in 
France  for  the  Chilian  Go^'ernment  with  their  large-size 
standard  electric  blowei-s.  The  method  of  ventilation  will 
be  the  same  as  that  which  has  so  successfully  worked  on 
the  s.s,  "Baltimore"  and  other  vessels,  illustrations  of 
which  were  given  in  our  issue  of  April  25,  1890. 

Holbeaoh. — The  Local  Board  of  Holbeach  have  been 
considering  the  question  of  whether  they  should  use  oil  or 
gas  for  lighting  the  streets.  During  the  past  two  years,  by 
means  of  oil,  they  have  effected  a  saving  of  25  to  30  per 
cent.  The  tender  for  lighting  by  meaus  of  oil  was  again 
accepted.  A  member  of  the  Board  declared  that  it  was  a 
disgrace  to  the  town  to  adopt  such  a  course,  and  he  said 
they  were  laughed  at  by  visitors.  He  evidently  wanted 
electric  light.' 

Carshalton. — At  the  meeting  of  the  Carshalton  Local 
Board  last  week  the  clerk  reported  that  ho  had  only 
received  one  tender  for  lighting — namely,  Messrs,  Defries 
and  Co. — offering  to  light  the  jKirish  for  CDs.  per  lamp  per 
annum.  No  tender  had  been  received  from  the  gas 
company.  The  matter  was  adjourned,  Mr.  Taylor  saying 
he  was  in  favoiu*  of  the  electric  light,  and  Mr.  Sheppy 
likewise  remaiked  that  he  agreed — they  ought  to  move 
with  the  times. 

City  and  South  London  Railway.— The  suit  of  the 
Loudon  County  Council  against  the  City  and  South  London 
Railway  for  infringement  of  building  limit  was  not  allowed 
and  their  appeal  failed,  it  being  held  that  words  in  the 
special  Act,  '*a8  may  bo  required  for  the  purpose,"  implied 
that  the  raihvay  comp.iny  were  to  be  the  judges  of  what 
they  would  require.  The  Court  having  found  that  a  station 
was  necessary,  there  was  no  authority  for  comjwUing  the 
company  to  build  their  station  on  any  particular  spot. 

Salford. — Tenders  are  required  for  lighting  the  Lady- 
well  Sanatorium  by  an  electric  light  installation,  for  the 
county  borough  of  Salford.  Applications  for  s{>ecificationR, 
accompanied  by  a  deposit  of  £1.  Is.  (which  will  be  returned 
u^}on  receipt  of  a  bmtA  fide  tender),  to  be  made  to  Messrs. 
Maxwell  and  Tuke,  or  Messrs.  E.  and  F.  Hewitt,  architects, 
Manchester.  Tenders,  endorsed  "  Electric  Lighting," 
addressed  to  ih&  Chairman  of  the  General  Health  Com- 


mittee, must  be  delivered  to  Mr.  Samuel    Brown,  tovo 
clerk.  Town  Hall,  Salford,  by  11  a.m.  on  30th  inat. 

Reigate. — There  has  been  a  dispute  in  Iveigate  aboot 
the  terms  asked  by  the  Rodhill  Gas  Company.  The  com- 
pany declined  £3.  3s.  per  lamp  offered  by  the  Council,  and 
the  committee  advised  the  invitation  of  tenders  for  ele< 
lighting.  There  had  been,  however,  no  timo  for  this 
the  expiration  of  the  gas  contract,  and  the  Council  de' 
mined  to  agree  to  the  gas  company's  terms.  The  coet 
gas  is  £1,800  a  year,  and  there  will  probably  be  a  f 
in  favour  of  the  consideration  of  electric  light  next  yen. 

Central  London  Railway  Bill.— With  reference 
the  Central  London  Railway  Bill,  which  is  now  before 
Select  Committee  of  the  House  of  Lords,  it  was  recoifr" 
mended  and  resolved  by  the  Hammersmith  Vestry  at  their 
last  meeting,  that  in  view  of  the  many  advantages  of  speedv 
transit  and  communication  which  the  proposed  railway  will 
confer  upon  the  northern  portion  of  Hammersmith,  and 
also  having  regard  to  the  protective  clauses  and  amend- 
ments which  the  promoters  inserted  at  the  instance  of  the 
Vestry,  that  the  Vestry  present  a  petition  to  the  House  of 
Lords  in  favour  of  the  Bill. 

Mutual  Telephone  Company. — Four  hundred  ai 
seventy  subscribers  are  now  in  communication  through  the 
Mutual  Exchange  at  Manchester,  and  500  will  be  joined 
by  July  22.  By  the  end  of  August  700  will  be  speaking, 
On  July  31  the  replacing  of  the  present  temporary  tran^ 
raittora  by  loud-speaking  carbon  ones  will  be  commenced, 
and  finished  in  about  10  days.  At  June  30  the  Mutual 
Company's  Manchester  system  comprised  421  miles  of  wire 
used  as  metallic  circuit,  in  use,  150  miles  of  the  same  spare, 
11  miles  of  single  wire,  90  standards,  14  poles,  81  cables, 
134  junction-boxes,  and  attachments  to  430  buildings. 

Motors  for  the  City. — It  was  reported  at  the  meeting 
of  the  Commissioners  of  Sewers  last  week,  that  notices  had 
been  received  from  the  Brush  Electrical  Engineering  Coi 
pany  of  their  intention  to  apply  in  the  next  session 
Parliament  for  a  provisional  order  authorising    them 
supply  electrical  energy  for  any  public  or  private  purpoi 
within  the  City  of  London,  and  from  the  Laing,  Whartoi 
and  Down  Construction  Syndicate,  of  their  intention  to 
apply  in  the  next  session  of  Parliament  for  a  provisional 
order  authorising  the  said  syndicate  to  amend  the  City 
London    (East   District)   Electric    Lighting    Order,    189' 
These  were  referred  to  the  Streets  Committee. 

Edison  Lamp  Patents. — The  case  brought  by  the 
Edison  Electric  Light  Company  against  the  United  States 
Electric  Light  Company  (owned  by  the  Westinghous« 
Company),  for  the  infringement  of  one  of  the  patents 
belonging  to  the  plaintiffs  was  decided  on  Tuesday  in  New 
York.  Judge  Wallace,  of  the  United  States  Circuit  Courti 
gave  judgment,  sustaining  Edison's  patent  on  the  incan- 
descent electric  lamp.  He  also  gave  orders  for  an  injunction 
against  tho  defendant  company,  and  for  a  retiu'n  giving  ai 
account  of  tho  profits  for  the  past  manufacture  of  soic! 
lamps.  The  patent  was  sustained  by  the  English  Com 
with  the  decisions  of  which  Judge  Wallace's  judgmem 
apimrently  agrees. 

Cork.— At  the  meeting  of  the  Cork  Corporation 
week,  the  town  clerk  said  with  reference  to  the  notice  ol 
intended  applications  to  the  Board  of  Trade  by  the  Cork 
Gas  Consumers'  Comi>any  for  a  provisional  order  under  the 
Electric  Lighting  Acts,  to  authorise  the  com{)any  to  supply 
electrical  energy  within  tho  muuici(>al  borough,  and  to  take 
all  needful  action  in  respect  of  same  as  indicated  by  said 
Acts,  it  was  necessary  for  tho  Council  to  6x  a  special  day 
to  consider  the  question  at  a  month's  notice.  He  would 
himself  bring  up  a  re[>ort  on  the  matter.     Alderman  Scott 
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proposed  that  the  fixing  of  the  date  bo  left  to  the  town 
clerk,  and  aaiJ  tho  Cor|>oraiion  should  not  allow  the  lighting 
of  the  city  to  bo  taken  out  of  their  hands  again.  Tho  pro- 
position was  agreed  to. 

City  Lightiner. — The  Streets  Committee  of  the  Cora- 
missionerfl  of  Sewers  have  reported  that  a  notice  had  been 
received  from  tho  Brush  Eloctncal  Engineering  Company 
of  their  intention  to  lay  a  line  of  main  conductors  under  the 
footway  of  both  the  north  and  south  sides  oE  Cannon-street, 
from  Walbrook  to  and  inchiding  the  south  side  of  St. 
Paul  a-chiu-cbyard,  and  a  lino  of  main  conductors  from 
(^ueen  Victoria-street,  through  Bucklersbury  to  the  Junction- 
box  by  the  Mansion  House,  and  the  committee  recommended 
that  consent  should  be  given,  subject  to  tho  provisional 
order,  and  that  the  committee  be  empowered  to  give  the 
necessary  sanction,  from  time  to  time,  for  the  different 
sections  of  the  work  of  City  electric  lighting,  subject  to  the 
contracts  and  provisional  orders. 

The  World's  Fair. — It  is  probable  that  the  Chicago 
Exposition  will  be  open  in  the  evenings,  in  all  its  depart- 
ments. Plans  and  estimates  have  been  invited  for  lighting 
hy  electricity  all  of  tho  buildings.  It  is  proposed  to  h'ght 
both  the  buildings  and  grounds  so  brilliantly  that  every- 
thing can  be  seen  at  night  as  well  as  by  day.  and  it  is 
expected  that  the  scene  at  night  will  be  one  of  marvellous 
brilliancy.  United  Slates  Attorney-General  Miller  has 
rendered  a  decision  that  will  bo  of  great  interest  to  foreign 
exhibitors.  It  is  to  the  effect  that  these  exhibitors  can 
bring  with  them  enoufi;h  employes  to  show  the  process  of 
mRTMifacturing  tho  goods  they  display  without  being  held 
for  violation  of  the  contract  labour  law.  The  decision  was 
rendered  at  the  request  of  the  French  Consul  in  Chicago, 
who  represented  that  many  manufacturers  in  France  would 
not  take  part  in  the  fair  unless  they  could  bring  with  them 
a  limited  number  of  employes.  The  Chicago  Exhibition 
authorities  have  already  received  1.000  applications  for 
space. 

Athletic  Sports.— Mr.  Ronald  A.  Scott,  M.I.E.E,, 
M.K.I.,  etc.,  the  well-known  electrical  engineer,  evidently 
vies  with  his  brother,  Commander  Percy  Scott,  RN.j  in 
getting  up  athletic  meetings,  and  notwithstanding  the 
counter  attractions  of  the  Royal  review  and  the  Eton  and 
Harrow  match,  nearly  500  visitors  responded  to  the  invi- 
tation on  Saturday  last,  and  evidently  thoroughly  en- 
joyed themselves  in  the  grounds,  some  20  acres  in  extent, 
which  surround  Mr.  Scott's  resideuce,  "  The  Elms,"  Acton- 
hill,  W.,  so  well  known  to  travellers  along  the  Uxbridge- 
road.  There  were  16  events,  all  well  carried  out ;  but  the 
final  one,  walking  the  greasy  pole  over  the  lake,  was  cer- 
tainly exciting  and  caused  roars  of  laughter,  whilst  it 
brought  out  some  splendid  exhibitions  of  swimming.  At 
last,  after  many  futile  attempts  and  consequent  duckings, 
General  Rich's  son  made  a  rush  for  it  and  succeeded  in 
picking  ofl  the  flag  during  bis  somewhat  comical  descent 
into  the  ^ater.  All  the  competitors  were  members  of  tho 
Acton-hill  Electric  Engineering  Works. 

City     Eleotrio     Lightingr     Company.  — The    new 

company  for  taking  over  the  contracts  and  concessions  for 
the  electric  lighting  of  the  City  has  been  brought  out  this 
week,  under  the  name  of  the  City  of  London  Electric 
Lighting  Company,  Limited,  with  a  capitid  of  £800,000  in 
40,000  preference  and  40,000  ordinary  shares  of  £10  each, 
of  which  the  ordinary  shares  are  now  issued.  The 
directors  are  Sir  David  Salomons,  Bart.,  chairman,  Edward 
Lucas,  Esq.  (of  Messrs.  Lucas,  Micholls,  and  Co.),  F.  W. 
Reynolds,  Esq.  (of  Messrs.  F.  W.  Reynolds  and  Co.),  the 
Duke  of  Marlborough  (chairman  of  the  Electric  and 
CJeneral  Investment  Company,  and  of  the  Brush  Electrical 


Enginering  Company),  the  Elarl  of  Suflolk  and  Berkshire, 
Hon.  Alan  Charteris  (Lloyds,  E.C.),  J.  Bevan  Braiihwaito, 
jun.,  Esq.  (director  of  the  Electric  and  General  Investment 
Com|>auy,  and  of  the  Brush  Electrical  Engineering 
Company).  Chief  engineer,  Major-General  C.  E.  Webber, 
C.B.,  past  -  president  of  the  Institution  of  Electrical 
Engineers.  Secretary,  J.  Cecil  Bull,  Esq.  Offices,  1  autl 
2,  Great  Winchester-street,  E.C. 

The  German  Emperor's  Palace, — It  will  not  be 
without  interest  at  this  juncture  to  read  the  details  of  the 
electric  installation  at  the  Royal  Palace  at  Berlin.  Hitherto 
the  illumination  has  been  by  candles,  no  gas  ha>ing  been 
admitted.  The  whole  has  recently  been  fitted  with  electric 
light.  The  plant  consists  of  two  engines,  of  l.iO  h.[).  and 
50  b.p.  Space  is  arranged  for  two  others  of  200  h.p.  each. 
There  are  two  dynamos — a  four-pole  machine  driven  by  the 
smaller  engine,  and  a  six  pole  machine  of  100,000  watts, 
coupled  to  the  150  h.p.  engit)o.  When  finished,  the  total 
present  capacity  will  be  360,000  watts,  with  a  battery  of 
MO  ami)ere-hour3  capacity.  In  the  Imperial  chambers 
there  are  507  lamps  of  10  c.p.  to  26  c.p.  The  corridors 
contain  152  incandescent  lamps,  and  otHces  133  lamps.  The 
gateways  have  nine  arc  lamps  of  six  amperes.  The  ball- 
rooms and  drawing-rooms  have  in  all  1,960  incandescent 
lamps,  of  which  over  1,000  are  in  the  great  White-room. 
A  number  of  motors  are  also  used.  It  is  ex])ected  that  two 
other  Siemens  dynamos  will  be  instilled  with  a  further 
batteiy  of  800  ampere-hours. 

Telephone  Clauses  in  the  Eleotrio  Ligrhtlng 
Aots. — At  a  recent  meeting  of  the  Electric  Tradu  Section 
of  the  London  Chamber  of  Commerce,  the  secretary  of  the 
Chamber  stated  that  they  had  approached  tho  Board  of 
Trade  on  the  question  of  telephone  clauses  in  tho  Electric 
Lighting  Acts,  but  the  reply  was  considered  so  unsatis- 
factory that  the  idea  of  sending  an  influential  deputation 
was  a)>andoned.  We  learn  now,  that  although  it  was  not 
communicated  to  the  secretary  of  the  Chamber,  that  the 
Board  of  Trade  had  evidently  thought  better  of  it,  and 
subsequently  altered  the  provisional  orders  by  inserting 
those  clauses  for  the  protection  of  the  telephone  company 
desired  by  the  Chamber  of  Commerce,  in  lieu  of  those 
previously  inserted  in  tho  onlers.  It  is  believed  that  the 
action  of  the  Chamber  has  in  no  small  degree  contributed 
to  the  satisfactory  result,  and  we  would  hope  that  the 
same  body  may  now  be  able  to  achieve  an  equally  satis- 
factory result  in  regard  to  the  "overhead  wires"  question; 
action  in  regard  to  which  we  believe  was  only  delayed  in 
consequence  of  the  unsatisfactory  reply  already  referred  to. 

Tenders  for  Bradford  Town  Hall.— Tho  Finance 
Committee  of  the  Bradford  Town  Council  have  recommended 
that  the  Council  should  accept  the  tender  of  Mr.  Wilson 
Hartnell  for  the  providiiif^  and  fixing  of  fittings  required 
in  the  lighting  by  electricity  of  rooms  in  tho  municipal 
buildings,  fur  the  sum  of  £630.  Mr.  James  Pratt  asked 
why  it  was  that  the  committee  had  not  advertised 
for  tenders,  and  why,  if  they  thought  it  exjiedient  to 
advertise,  they  had  not  seen  their  way  to  let  the  contract 
to  a  Bradford  firm.  Mr.  S.  l^binson  suggested  that  the 
question  should  be  allowed  to  remain  over.  Alderman  F. 
Priestman  said  that  he  believed  the  course  taken  by  the 
committee  was  to  select  six  or  eight  firms  who  were  thought 
suitable,  and  invite  them  to  tender  for  the  work  to  be  done. 
The  tenders  in  the  present  instance  were  in  the  room,  and 
the  committee,  after  going  carefully  over  the  matter, 
accepted  the  lowest  one.  Mr.  Oddy  accei)ted  the  sugges- 
tion made  by  Mr.  Robinson  as  to  allowing  the  resolution  in 
reference  to  tho  electric  lighting  of  the  Town  Hall  to  stand 
over  for  the  present.  This  part  of  the  resolution  «ri 
therefore  withdrawn. 
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British  Association  at  Cardiif. — Another  meeting 
of  the  Cardiil*  Committee  of  the  British  Association  was 
held  on  Monday  night  in  the  Town  Hall.  Mr.  T.  Webber 
presided  over  an  attendance  which  compriBed  Messrs.  S. 
Jones,  C.  Jones,  W.  H.  Allen,  and  Mr.  R.  W.  A.  Atkinson 
and  Prof.  Tanner  (joint  hon.  secretaries),  and  Mr.  S.  W. 
Arnold  (assistant  secretary).  Prof.  Tanner  reported  with 
reference  to  the  proposed  lecttire  for  worlcing-raen  to  be 
delivered  during  the  British  Association  week,  that  a  lecture 
to  working-men  had  been  given  every  year  since  1867. 
except  on  two  occasions.  It  would  depend  upon  the 
extent  of  support  given  by  working-men  of  the 
town  and  district  as  to  whether  the  lecture  would 
be  delivered.  If  any  surplus  remained,  it  would  go 
to  a  local  charity.  Prof.  Silvanus  Thompson  had  been 
invited  to  be  the  lecturer,  and  the  subject  he  had  chosen 
was  "  Electricity  in  Mining,"  a  subject  of  considerable 
interest,  and  one  which  ought  to  draw  a  lot  of  people  from 
the  valleys.  Dn  Thompson  would  show  many  ex|)eriment3. 
On  the  motion  of  Mr.  Jones,  seconded  by  Mr.  Allen,  it 
was  resolved  to  make  arrangements  for  the  lecture  being 
delivered  in  Wood-street  Chapel  on  August  22.  It  was 
decided  to  enlist  the  support  of  both  employers  and 
employed  in  connection  with  the  matter. 

Oyonnaz« — The  Compaguie  Lyonnaise  d'£l6ctricit<^ 
ordered  of  MM.  Cuenod,  Sautter,  et  Cie.,  of  Geneva,  the 
plant  for  an  im[>ortant  installation  for  transmission  of 
power  to  Oyonnax  (Ain),  of  which  the  following  (Mirticulars 
are  given  :  The  motive  power  is  furnished  by  a  fall  of  the 
Oigrim,  a  tributary  of  the  Ain,  of  60ft.  head,  and  yielding 
a  possible  force  of  1,750  h.p.  The  generating  station 
consists  of  two  groupSj  each  comprising  a  horizontal  turbine 
coupled  direct  to  a  Thury  dynamo  of  150  h.p.,  giving  it 
350  revolutions  105.000  watts  at  2,000  volts ;  these  two 
dynamos  are  coupled  in  Beries.  The  line  is  five  miles  long  : 
it  is  formed  of  three  wires,  two  of  6*5  mm.  and  the  other 
of  4*5  mm.  diameter  ;  the  loss  along  the  line  is  reckoned  at 
10  per  cent.  Two  motors  of  120  h.p.  coupled  in  series  receive 
current  at  1,800  volts  ;  these  drive  direct  two  secondar}' 
dynamos,  givingSOOamperes  at  125  volts.  Thiscurrent  is  to 
be  used  for  the  distribution  of  light  and  power  in  the  town  of 
Oyonnax  by  means  of  a  three-wire  diftribution.  The  teste 
made  have  shown  a  total  efficiency  of  76*2  per  cent.  The 
installation  has  been  in  regular  work  since  March,  1890, 
and  has  not  ceased  to  run  with  the  greatest  regularity  over 
since,  in  spite  of  the  extreme  cold  of  the  late  winter,  which 
stopped  without  exception  all  the  hydraulic  installations  in 
the  neiKhbourhood. 

Eleotrio  Tramways  for  Walsall, — The  General 
Puri^oses  Committee  of  the  Walsall  Town  Council  on 
Monday  rejwrtod  that  they  hail  considered  the  re|K)rt  of 
Mr.  F.  Brown,  of  the  Walsall  Electrical  Company,  upon 
his  recent  enquiries  in  America  as  to  the  working  of 
tramway  lines  there  with  electric  motors  to  be  supplied 
with  electricity  by  moans  of  overhead  wires.  They  recom- 
mended that,  subject  to  arrangements  being  matio  by  the 
com[)any  to  the  satisfaction  of  the  committee  as  to  the 
terms  and  conditions  upon  which  poles  shall  bo  placed  in 
the  public  streets,  and  overhead  wires  shall  be  carried  along 
and  across  such  streets,  and  cars  run  on  the  tramways  by 
electricity,  the  consent  of  the  Council  be  given  to  the 
company  working  these  lines  by  means  of  overhead  wires, 
and  that  the  committee  be  authorised  to  employ  an  electrician 
to  advise  them  as  to  the  conditions  and  terms  to  be  imposed 
upon  the  company.  Alderman  Evans  projiosed  the  adoption 
of  the  recommendation,  and  stated  that  Mr.  Brown  was  com- 
pletely satisfied  with  what  he  saw  in  America,  and  the  fact 
that  town  after  town,  to  the  extent  of  hundreds,  had  adopted 
the  system.     Mr.  Powell  aeconded  the  proposition,  giving 
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particulars  of  the  propose^l  arrangements.      Dr.  Stead 
fearful  that  there  would  be  great  danger  to  life  and  Ui 
from  the  introduction.      Alderman   Holden    objected  to 
Walsall  being  the  first  place  in  the  kingdom  to  try 
experiment.      The   chairman   and   others    supi>ortod    tl 
motion,  which  was  dually  carried  by  15  to  5. 

Catalograe. — Messrs.  Ernest  Scott  and  Mountain  have 
forwarded  to  us  a  copy  of  their  catalogue  of  electrical  api»- 
ratus  for  electric  light,  electroplating,  and  transmission  of 
(jower — a  neat  book  of  144  pages,  containing  many  illustrv 
tiona  and  a  vast  amount  of  special  and  incidental  infor- 
mation, with  a  complete  index.  The  book  deals  first  of  all 
with  the  advai»tages  of  electric  light,  and  gives  specimen 
installations  and  theii  approximate  cost.  The  Tyne 
dynamo  is  illustrated  and  fully  described,  with  special 
stress  laid  upon  such  matters  as  are  likely  to  arise  in 
erecting  and  riuming  the  plant.  Tables  are  given 
showing  the  hours  of  necessary  lighting  throughout 
a  year  of  8,760  hours — sundown  to  various  hours  up  to 
midnight,  or  2  a.m.  or  4  a.m.,  etc.  The  question  of  alter- 
nating dynamos  and  transformers  is  given  a  sejjarate  chapter. 
Arc  lamiw  of  various  kinds  are  dealt  with,  and  tables  of 
prices,  carbons,  and  candle-power  are  given.  Projectors, 
Admiralty  switches,  cut-outs,  and  all  other  necessary  appa- 
ratus are  described,  special  attention  having  been  given  to 
ship  fittings.  Wiring  tables  through  various  qualities  of 
insulation  show  insulation  resistance,  size  and  prices,  and 
very  careful  inatructiona  are  given  for  jointing  cables. 
Accumulators  are  also  dealt  with  in  a  similar  way,  with 
complete  instructions  for  their  management.  Telephones, 
steam  and  gas  engines,  and  turbines  are  also  illustrated. 
Altogether  this  catalogue  makes  an  interesting  and 
useful  work  of  reference  to  electrical  contractors  ani 
authorities. 

ChislebarBt. — At  a  meeting  of  the  Chislehurst  lo 
authority,  on  Monday,  the  deputy  clerk  read  a  letter  fron 
the  Provincial  Electric  Lighting  Power  Sup|>ly  Company,| 
Limited,  of  i\  Queen  Victoria-atreet,  notifying  their  intention 
of  applying  for  a  provisional  order  for  supplying  electricity 
in  the  parish  of  Chislehurst.  The  clerk  stated  he  understood 
that  Mr.  Willet,  the  owner  of  the  Camden   Park  Estate, 
was  interested  in  the  comf>any,  whose  action  was  taken  in 
consequence  of  the  development  of  the  estate.     Mr.  Willet   i 
proposed  that  there  should  be  no  gas  used  in  the  houses  toH 
be   built   on    his   land,   but   that   each   house   should    be    i 
supplied  with  electricity  supplied  from  a  central  station. 
The  serious  pait  of  the  matter  was  that  if  the  company 
obtained  the  provisional  order,  they  would  shut  out  tha^ 
-luthority  from  supplying  electricity.     The  authority,  bow-fl 
ever,  could  pursue  the  same  plan  as  had  been  followed  by 
the    Bromley    Local    Board,    who    took    out    the    order  _ 
themselves.      Mr.  Clarence   Smith   said   that   what    the) 
had  to  do  was  to  prevent  the  company  from  getting  an  ordo^ 
and  not  carrying  it  out.     If  this  was  a  res[>ectable  comjjany^ 
with  plenty  of  capital,  there  was  no  need  to  opiK)3e  the 
application  80  long  as  the  promoters  were  willing  to  supply 
the  neighbouring^  property.     The  clerk  said  cases  had  been 
known  in  which  companies  without  capital  or  reserves  bad 
obtained  such  rights  of  very  large  districts  merely  for  the 
purpose  of  retailing  them  to  others.     On  the  motion  of  Mr. 
Clarence    Smith,  seconded    by   Mr.   Charrington,   it   was 
resolved  to  make  enquiries  into  the  status  of  the  applicants. 

Hanley. — At  the  meeting  of  the  llanley  Town  Council! 
last  week  the  General  Pur{>osos  Committee  recommenfled 
that,  in  consideration  of  his  extra  services  rendered  in  coa-  — 
noction  with  the  erection  of  the  Victoria  Hall  and  Quarterfl 
Sessions  Court  and  the  alterations  to  the  Town  Hall,  the  ^ 
borough  surveyor  {Mr.  J.  Lobley)  be  allowed  two  months' 
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leave  of  absence,  and  that  he  be  granted  the  sum  of  XI 00. 
In  moving  that  the  recommeudation  be  confirmed,  Alder- 
man Bromley  said  that  Mr.  Lobley  had  undertaken  a  great 
deal  of  work  for  the  Coriwration  outaide  the  strict  duties 
of  his  oflice,  and  had  thus  saved  the  town  a  considerable 
sum  in  extras  and  architects'  fees.     He  had  well  earned 
the  gratuity  of  £100  which  it  was  proijosed  to  jave  him. 
Mr.  Shirley  seconded  the  motion,  mentioning   that    Mr. 
Lobloy  proposed  visiting  America  during  his  holiday,  mainly 
with  the  object  of  enquiring  into  the  question  of  lighting 
towns  in  that  country  by  electricity.     Alderman  Charles- 
worth,  in  supporting  the  motion,   .said   the   borough  was 
to  ba  congratulated  upon  having  in   J\lr.  Lobley  not  only 
an  efficient  borough  engineer,  but  a  man  of  architectural 
skill.     His   extra   services   as   an    architect,    not   only   in 
connection  with  the  Town  Hall,  Victoria  Hall,  and  Sessions 
Court,  but  at  the  Shambles  and  other  Cor(>oration  property, 
had  saved  the  town,  it  was  estimated,  at  least  £500  or 
£600.      An  amendment  to  the  effect  that  the   leave   of 
absence  be  granted,  but  not  the  gratuity,  having  been  pro- 
poeed,  the  Mayor  pointed  out  that  the  Corporation  wore 
committed  to  the  expenditure  within  the  next  few  years  of 
£30,000  or  £40,000  iu  electric   lighting,  and  upon  that 
question  they  required  the  fullest  information.   In  America 
electricity  for  public  lighting  was  more  largely  used  than 
in  this  country,  and  as  the  surveyor  was  going  to  enquire 
into  the  subject  during  his  holiday,  he  thought  the  Council 
would  get  their  money*B  worth  back  again  in  the  informa- 
tion and  assistance  he  would  be  able  to  afford  them.     After 
a   long  discussion,  the   amendment   was   rejected,  and  the 
recommendation  of  the  committee  was  then  confirmed. 

Withdrawal  of  the  Birmingham  Tramways 
Order. — The  Central  Tramways  Company  have,  it  is 
understood,  abandoned  the  provisional  onler  they  were 
promoting  in  Parliament  to  authorise  the  extt^nsion  of 
the  electric  tram  line  in  Birmingham.  This  action  has 
been  forced  upon  the  company  by  the  opposition  of  the 
telephone  company,  which  obtained  from  the  Lor^ls'  Com- 
mittee a  clause  requiring  the  tramway  company  to  protect 
the  underground  telephones  by  making  provision  for 
return  currents  wherever  electric  tramway  cables  may 
be  laid,  The  cost  of  such  an  an^ngemcnt,  uccordint^  to 
the  tramway  company's  witnesses,  would  amount  to  £1,500 
per  mile,  and  the  total  coat,  supiK>8ing  electricity  to  be 
adopted  throughout  the  tramway  system^  is  estimated  at 
£20,000.  The  directors  felt  that  they  could  not  ask  their 
shareholders  to  submit  to  a  requirement,  in  their  judgmerjt, 
so  excessive  and  unjust,  and  therefore,  rather  than  accept 
the  clause,  they  have  withdrawn  their  order.  The 
immediate  effect  of  the  telephone  compiuiy's  oj>position  is 
that  the  Bristol-road  electric  trams  must  still  stop  in 
Suffolk-street  to  the  great  inconvenience  of  passetigers, 
although  the  Navigation-street  lines  are  laid  and  were  used 
for  a  time,  until  it  was  found  necessary  to  obtain  further 
powers  to  legalise  their  use.  The  further  and  more  serious 
effect  is  that  the  development  of  the  electric  system  of 
ti^ction  is  rendered  impos.sible,  because  the  cost  of  laying 
underground  wires  (the  only  method  that  will  (lay)  is 
rendered  too  heavy  through  the  demand  of  the 
telephone  company.  The  ap[>licatton  of  the  tram 
way  company,  it  will  bo  remembered,  wjis  strongly 
supj)orted  by  the  Corporation,  and  they  resisted 
the  claim  of  the  telephone  company.  The  success 
of  the  latter  company,  and  the  consequent  necessary  with- 
drawal of  the  tiamway  comjjany'B  onler,  compels  Birming- 
ham to  submit  for  an  indefinite  perio<J  to  the  nuisance  of 
:iteam  trams,  which  would  otherwise  have  l>een  replaced  by 
electric  trams.  This  result  is  greatly  to  be  regretted.  It 
is  hoped  that  on  a  future  application,  made  before  another 


Parliamentary  Committee,  the  tramway  company  may  be 
successful  in  obtaining  its  order  without  the  intrusion  of 
the  obnoxious  clause. 

Bradford  Central    Station. — Before  the  Bradford 
Town  Coiujcil,  on  Tuesday,  Alderman  F.  Priestraan  stated 
with  reganl  to   the  electric   lighting  works,  the  present 
works  had  cost  £35.000,  and  he  was  going  to  ask  for 
£0,000  or  £6,000  for  increasing  those  works.     It  was  pro- 
posed to  put  down  one  300  h. p.   engine,  and  two  80-h.p. 
engines.     The    works   now    were    able    to   supply    3,500 
amperes,  and  with  this  addition  wcmld  produce  1,800  more. 
The  proposal  to  light  the  Town  Hall  was  before  the  Council, 
and  would  [irobably  soon  be  carried  out,  and  the  committee 
had  a   large   number  of  demands  for  the  electric   light 
current.    They  had  not  pressed  the  matter,  for  they  had 
the  interests  of  the  gas  works — in  which  a  large  amount 
of  capital  had  been  sunk — to  preserve,  but  the  increased 
demand    was    consequent    upon    the   superiority    of    the 
electric  light.     He  apprehended   that  the  Council   would 
wish   that  the  committee  should   keep   pace   with   these 
demands.     The   two  smaller  engines    were    re<|Uirod    to 
obviate  the  necessity  of  running  the  larger  engine  in  the 
morning,  when  the  demand  was  at  its  minimum.     By   this 
means  the  very  uneconomical  proceeding  of  running  a  large 
engine  at  a  low  i>ower  was  rendered  unnecessary.     Mr. 
Galloway  objected   to  additional    ex(>enditure    until    the 
station   paid.     Mr.    Alilerman    Feather    objected   to    the 
exi)en8e  of  mairitonance.     He  understood  that  they  were  at 
Ijresent  consuming  61b.  of  coal  per  hour  for  each   indicated 
horse- power,  which  he  had  been  informed  could  be  reduced 
to    i^lb.   [>or  hour      He  was  further  given  to  understand 
that  a  ])roposal   had  been  made  to  the  Halifax  Corpora- 
tion to  8ii|iply  a  complete  electric   plant  and   guarantee 
a  not  profit  of  7A  [>er  cent.  ;  and  if  that  could  be  done 
at    Halifax,    it    could     be    done    at    Bradford.      Alder- 
man  Priostman,  in  reply  to  Mr.  Galloway,  said   he  con- 
sidered  the    proposed  ex{>enditure   on    the   electric  light 
stiition  a  wise  expenditure.     U[)  to  the  31st  of  December, 
1889,  the  loss  on   the   electric   lighting  works  was  £1,079  ; 
during  the  half-year  ended   the  30th  of  June,  1890,  the 
loss    was   £732  ;   and    from    that   date   to   the    30th    of 
December,  1890,  the  loss  was  £315.     That  showed  clearly 
that  they  were  now  on    the  verge  of  making  the  works 
pay,    and    from    the  facts    and    figures    he    had    given 
to    the    Council    he    had    not     the    slightest    hesitation 
in     saying     that     by     the    end    of     next     year     those 
works     would     be     paying     more     than      the    interest 
on   the  money  expended   on  them.     Alderman   Feather's 
statement  as  to  the  consumption  of  coal  was  not  correct. 
The  quantity  of  coal  consumetl  depended  on  the  quality  of 
the  coal  used,  and  instead  of  the  consumption  reaching  61b. 
per  hour,  it  was  more  nciU'ly  alx>ut  2Jlb.  to  2Jlb.  i»er  hour. 
At  certain  [>eriod8,  when  only  a  very  slight  load  was  upon 
the  engines,  the  consumption  might  be  Gib.  i>er  hour  per 
horse-|iower,  and  that  was  the  reason  why  he  was  asking 
for  two  small  engines.     He  appeided  to  the  Council  to  com- 
plete the  installation  in  the  way  proposed  by  the  committee. 
Ho  l>elieved  that  it  would  very  soon  be  the  duty  of  someone 
to  ask  the  Council  to  spend  an  additional  sum  of  money  on 
the  electric  light  works,  and  that  would  be  the  beat  time  to 
deal  with  the  question  of  economy  of  fuel.     He  thought 
the   committee   was   j>roceodiTig   in  the    most   economical 
coui'se   [>oBsiblo.     There   had   been   a   complaint   in  some 
quarters  about  the  committee  not  adopting  the  alternating 
cuirent,  and  in  answer  to  that  complaint  he  wished  to 
state  that  the  direct  and  continuous  current  was  the  one 
most  favoured   by  authorities  on  the  subject,  and  was  the 
one  which    would   probably  bo  generally  adopted  in  the 
future.     The  resolution  was  carried. 
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DNDERGROUND  MAINS.^VII. 


THE  SILVERTOWN  SYSTEM. 

Tho  chief  foaturo  in  the  system  of  underground  mains 
advocated  by  the  India  Rubber,  Gutta  Percha,  and 
Telegraph  Works,  Limited,  Silvertown,  E.,  usually 
known  as  the  Silvertown  Company,  is  the  insulated 
conductor  itself,  the  exact  material  of  tho  pipe  or  conduit 
in  which  it  is  laid  being  in  their  opinion  of  secondary 
importance,  so  long  as  it  permits  of  the  employment  of  a 
drawing  in  and  out  system,  and  is  sufficiently  strong  to 
afford  adequate  mechanical  protection  to  the  cable  placed 
in  it.  The  experience  of  the  Silvertown  Comjmny  as  cable 
manufacturers  extends  over  a  considerable  number  of  years, 
and  diuing  this  time  they  have  paid  a  great  amount 
of  attention  to  the  perfecting  of  the  design  and  manu- 
facture of  electric  light  cables,  with  a  view  to 
increaaing  their  ofBciency  and  diu*abtHty,  and  have  made 
many  experiments  not  only  Avith  indiarubber,  but  also 
with  waxes  and  bituminous  and  resinous  compounds,  used 
either  alone  or  in  co:ijunction  with  fibrous  material  and 
lead  casings.  In  addition  to  this,  they  have  had  the 
opportunity  of  practically  testing  other  systems  of  insula- 
tion which  have  been  brought  before  them,  and  the  result  of 
this  experience  has  been  in  their  case  to  impress  tbom  with 
the  opinion  that  for  a  thoroughly  reliable  and  durable  system 
the  cable  itself  must  be  insulated  as  though  itwere  to  bo  used 
under  water,  and  must  at  the  same  time  be  capable  of 
standing  considerable  variation  of  temperature  and  exposure 
to  the  atmosphere,  and  that  it  must  not  depend  in  any  way 
on  the  pipe  or  conduit  as  a  protection,  except  against 
mechanical  injury.  The  material  which  has  been  found 
most  suitable  for  fulfilling  these  conditions  is  vulcanisod 
indiarubber ;  and  notwithstanding  the  expense  in  the  first 
place,  it  is  stated  that  owing  to  the  saving  in  maintenance, 
the  total  cost  of  a  system  of  rubber  cables  during  a  number 
of  years  Avill  compare  favourably  with  that  of  any  other 
system — i.e.,  that  if  the  annual  coat  of  maintenance  is 
capitalised  and  added  to  the  first  cost  in  each  case,  the 
vulcanised  nibber  cable  will  more  than  hold  its  own. 

For  underground  work  two  classes  of  cable  arc  made  : 
one  suitable  for  high  pressures,  such  as  2,000  volts,  and 
another  for  medium  and  low  pressures,  say,  up  to  about  600 
volts.  Both  classes  of  cable  consist  of  stranded  tinned  copper 
wire,  insulated  with  first  pure  rubber,  and  then  vulcanising 
rubber  of  the  best  quality,  great  care  being  taken  in  the 
selection  and  preparing  of  the  rubber,  and  in  the  ap[>lying 
it  to  the  conductor.  The  core  thus  made  is  vulcanised,  and 
protected  by  compounded  tapes  and  braiding,  which  have 
been  found  to  provide  ample  protection  against  damage 
from  handling  and  drawing  into  pipes  when  ordinary  care 
is  taken. 

Before  proceeding  to  the  description  of  the  method 
of  laying  these  cables,  we  may  mention  that  the  Silver- 
town  Company  lay  very  great  stress  on  the  testing  of 
every  length  of  cable  before  it  leaves  their  factory,  and 
have  adopted  the  plan  of  sending  out  a  copy  of  the  test  with 
practically  all  deliveries  of  cable.  Tho  testa  are  all  made 
m  water,  with  a  testing  E.M.F.  of  about  500  volts,  and  the 
insulation  resistance  given  is  that  at  GOdeg.  F.,  after  one 
minute's  electrification.  In  addition  to  this  quantatitive  test, 
thev  are  now  prepared  to  subject  all  cables  required  for 
high-pressure  circuits  to  a  breaking-down  test,  at  the  same 
or  a  higher  voltage  than  that  at  which  the  cables  are  to  be 
used. 

With  regard  to  tho  system  of  laying  the  cables,  tho  Silver- 
town  Company  are  decidedly  in  favour  of  a  drawing  in  and 
out  system,  and  never,  we  understand,  use  any  other, 
although,  of  course,  their  cables  are  sometimes  laid 
otherwise  when  the  laying  is  not  under  their  control. 
Their  reasons  for  this  may  be  briefly  stated  as 
follows  :  The  drawingin  system  allows  of  extensions 
being  easily  made  without  disturbing  tho  surface  of  the 
ground,  as  a  email  cable  can  be  drawn  out  and  replaced  by 
one  with  a  heavier  conductor,  and  extra  cables  can  be  drawn 
in  as  required,  if  the  precaution  has  been  taken  at  the  first 
opening  up  of  the  ground  of  laying  s|)are  pipes — which  can 
be  done  at  a  very  moderate  cast  compared  with  that  of 
opening  up  the  ground  each  time,  or  that  of  laying  cables 


with  the  full  section  of  cop{>er  when  there  is  no  proepMt 

of  their  being  required  for  immediate  use. 

This  system  also  lends  itself  to  the  localisation  of  a 
fault,  should  one  exist,  and  to  its  repair,  owing  to  the  eui 
with  which  a  faulty  length  of  cable  can  be  replaced  by 
a  good  length.  iVlthough  not  tied  to  any  one  pai'ticuJar  fona 
of  conduit,  they  consider  that  a  conduit  made  of  ca8triroa_ 
socket  pipes  is  the  best,  since  it  combines  great  durability 
with  economy  of  space,  and  affords  an  excellent  mechanic 
})rotection.  No  special  attempt  is  made  to  keep  the 
duit  watertight,  but  the  pipes  are  laid  with  a  dip  towar 
the  surface-boxes,  the  bottoms  of  which  (if  there  are  any! 
are  perforated,  and  the  boxes  themselves  set  on  rubble,  • 
other  loose  material,  to  facilitate  the  drawing  off  of  wat^ 
which,  if  allowed  to  become  stagnant,  might  cause 
pleasant  smells. 

The  joints  between  the  conduit  pipes  are  made  witi 
rubber  rings  of  circular  section,  like  enlarged  umbre 
rings,  and  this  method  of  making  the  joints  hi9 
been  found  very  satisfactory,  being  more  expeditious^ 
than  lead  joints,  and  making  a  flexible  line  of  pipin 
which  is  less  likely  to  receive  injury  from  any  externa 
pressure  than  a  rigid  line.  Surface  boxes  of  brick  or 
iron,  generally  the  latter,  are  placed  at  every  sharp  ben 
in  the  line  of  pipes,  and  also  in  straight  runs  at  about  eve 
100  yards,  more  or  less,  according  to  the  size  and  weight  < 
the  cables. 

The  cast-iron  boxes  (Fig.  1)  are  provided  with  an  oatle 
on  each  of  the  four  sides  shaped  like  the  faucet  of  the  pip    _ 
and  these,  if  not  required  for  pipe  connections, are  closed  by 
a  plug,  imd  with  a  lid  consisting  of  a  cast-iron  frame  which  _ 
can  be  filled  in  with  material  similar  to  the  surroundina ' 
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1. — Drawing  In  and  Joint  Box, 


paving.  Brick  surface  boxes  (Fig.  2)  are  used  where  there 
are  a  large  number  of  pipes,  an*l  where  the  box  for^ 
any  reason  has  to  be  of  extra  large  size.  For  housol 
services,  smaller  cast-iron  boxes  similar  to  those  described 
above  are  used,  or  a  length  of  pipe  is  replaced  by  a  split 
T-piecc  of  an  enlarged  sectional  area  (Fig.  3).  As  these  pipes 
are  laid,  a  wire  is  threaded  through  them  and  left  in  with  its 
ends  made  fast  in  the  surface  boxes,  ready  to  act  as  a 
hauling  line  when  cables  are  to  be  drawn  in.  The  cables 
are  brought  to  the  ground  on  drums,  which  are  placed  on 
stands  near  the  surface  boxes,  so  that  they  are  free  to 
revolve ;  the  cable  or  cables  are  attached  by  a  strong 
but  smooth  fastening  to  a  rope,  and  this  ro|>e  is 
pulled  through  the  pipes  by  means  of  the  hauling 
wire,  and  is  itself  used  to  guide  the  cable 
through.  In  straight  runs  the  length  of  cable  that 
can  be  pulled  through  at  one  time  depends  on  its  weight, 
but  it  is  not  often  that  this  limit  is  reached,  owing  to  the 
frequent  changes  of  direction  of  the  pipes,  but  when  it  is, 
and  also  at  all  sharp  bends,  the  cable  is  brought  up  to  the 
surface  and  coiled  on  tho  ground,  the  cable  thus  coiled 
being  afterwards  pulled  through  the  next  length  of  pipes  in 
a  similar  manner.  Soft  soap  or  whiting  is  used  as  a  lubri- 
cant to  reduce  the  friction  between  the  cable  and  the  pipe, 
and  if  care  has  been  taken  during  the  laying  to  see  that  thft 
way  is  clear,  and  no  obstruction  is  left  in  the  pipes,  the 
cable  can  easily  be  pulled  in  without  damage.  With 
moderate-sized  cables,  such  as  are  used  on  high-pressure 
circuits,  two  are  drawn  in  together  into  each  pipe,  but 
with  the  heavier  cables  used  on  low-pressure  systems,  it 
has  been  found  advisable  to  provide  a  separate  way  for 
each  where  objections  do  not  arise,  as  they  may  in  the  case 
of  alternating  currents.  On  high-piessuro  circiuts  a  con 
tiriuous  insulation  is  imperative  throughout  all  tho  under- 
ground system,  and  the  Silvertown  Company  therefore 
consider  it  advisable  to  vulcanise  tho  rubber  insulation  of 
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alljoiutsundergrotind.and  with  a  view  tofacilitate this  opera- 
tion, they  have  devised  a  portable  vulcanising  kit,  and  drawn 
up  a  set  of  instructions  for  the  proper  making  of  these 
joints. 

Although  too  long  to  give  in  full,  a  brief  ristimi  of 
these  instructions  may  be  of  interest,  together  with  a 
description  of  the  special  "cure"  employed.  This  latter 
conaiets  of  a  caet-iron  T-ahaped  box  made  in  halves,  with 
flanges  so    that  they   can    be    bolted   together.      Three 


r  rrn  i  i  i  i. 


FiQ.  2,— Brick  Manhole.    SUvertown  System. 

circular  openings  are  provided,  one  at  each  end  of  the 
box,  and  one  at  the  end  of  the  T-pioce,  for  the  intro- 
duction of  the  cables  to  be  jointed,  and  an  opening  is 
provided  in  the  top  half  for  pouring  in  molten  sulphur, 
and  a  cock  on  the  bottom  half  for  drawing  it  ofT  at  the 
end  of  the  cure.  The  joint  between  the  two  halves  of 
the  box  is  made  with  asbestos  packing,  and  those  at  the 
places  where  the  cables  enter,  by  wrapping  the  cable 
with  a  strip  of  common  rubber.  The  sulphur  is  melted 
in  a  separate  jwt^  and  when  all  is  ready  is  poured  into 
the  cure,  the  temperature  being  maintaineci  by  placing  one 
or  more  spirit  lamps  under  the  cure,  and  observed  by  a 
thermometer  introduced  into  the  sulphur  through  the  hole 


Fin.  3. — Branch  Junction.     Silvertown  System. 

in  the  top  of  the  box.  With  regard  to  the  actual  making 
of  the  jointj  the  following  method  is  recommended  :  The 
copper  joint  is  carefully  soldered  with  resin  as  a  flux  and 
finished  smooth  and  clean.  The  ends  of  the  rubber,  which 
have  been  exposed  during  the  making  of  the  copper  joint, 
are  then  jiared  down  to  as  long  a  taper  is  can  be  made. 
and  the  conductor  is  lapped  tightly  with  one  oi  more 
layers  of  pure  rubber  strip,  which  extend  (mrtly 
over  the  tapered  surface  of  the  original  insulation. 
One  or  more  layers  of  vulcanising  rubber  are  then 
put  on  over  the  full  length  of  the  joint,  care  being 
taken  to  lap  them  so  as  to  exclude  air.  The  joint  then 
made  is  tightly  bound  up  with  prepared  tape,  is  then 
covered  with  a  piece  of  sheeting,  making  a  longitudinal 
seam,  and  firmly  bound  over  all  with  selvedge  tape.  The 
sheeting  and  selvedge  tape  act  as  a  mould  to  keep  the  joint 
in  shape  during  the  vulcanising  process,  and  are  removerl 
again  when  this  is  completed.  The  two  halves  of  the  cure 
are  then  placed  around  the  joint  and  are  bolted  together, 
the  joints  being  made  tight  in  the  manner  described  above. 


Molten  sulphur  is  poured  in,  and  is  maintained  at  a 
temperatuie  of  alwut  290deg.  to  SOOdeg.F.  for  half  an  hour, 
by  which  time  the  cure  is  complete ;  the  sulphur  is  then 
drawn  off.  the  cover  removed,  and  the  wrappings  taken  oflF 
the  joint.  If  the  rubber  is  properly  cured,  it  should,  when 
cold,  bo  springy  and  yield  to  the  pressure  of  the  thumb-j 
nail,  but  no  mark  should  l>e  left  when  the  pressure  is' 
removed.  The  joint  is  then  finished  by  covering  it  with 
prepared  tape  as  a  mechanical  protection. 

The  importance  of  good  jointing  is  a  matter  which  the 
Silvertown  Company  specially  insists  on,  and  it  certainly 
seems  rational  that  when  a  continuously  insidated  cable  is 
employed  no  uninsulated  conductor  suriace  should  beallowed 
underground.  A  system  of  separate  short  lengths  of  insu- 
lated cables  into  each  house,  such  as  adopted  by  Mr.  Bailey 
for  the  Metropolitan  Company,  offers,  however,  very  great 
advantages  in  the  matter  of  testing,  and  facilitates  the  with- 
drawing and  replacing  of  cables,  and  wo  understand  that 
the  Silvertown  Company  fully  appreciates  the  advantage  of 
such  a  system,  where  the  connections  can  be  made  at  the 
primary  fuse-boxes  in  the  householder's  cellar,  and  where  i 
proper  precautions  are  taken  to  prevent  excessive  surface 
leakages. 

The  Silvertown  Company  claims  that  it  has  an  ex- 
cellent record  for  underground  work,  as  wherever  their 
cables  have  been  used  and  laid  in  accordance  with  their 
recommendations,  the  result  has  been  eminently  satisfac- 
tory. The  amount  of  work  done  by  them  may  be  judged 
by  the  list  we  give  below  of  the  supply  comijanies  in  Great 
Britain  who  are  employing  their  cables,  in  addition  to 
which  they  have  also  laid  them  for  a  large  number  of 
private  installations,  amongst  them  the  lighting  of  their 
own  factory,  where  rubber  cables  have  been  in  use  in 
concrete  trenches  for  about  eight  years.  On  the  Continent 
also  the  high-tension  distribution  in  Paris,  Tours,  Madrid,^ 
and  Baixelona  is  almoet  exclusively  carried  out  with  then 
cables,  made  either  at  Silvertown  or  Persan,  and  large^ 
ijuantities  have  l^een  shipped  to  India,  Australia,  and  South 
America  for  local  supply  companies  : 

London  Electric  Supply  Corporation ;  Westminster 
Electric  Supply  Company  j  Metropolitan  Electric  Supply 
Company  ;  House-to-House  Electric  Supply  Company,  West 
Brompton  ;  Brighton  and  Hove  Electric  Supply  Company  ; 
Crompton  and  Co.,  Chelmsford ;  Eastbourne  Electric 
Supply  Company  ;  Muir,  Mavor,  and  Coulson,  Glasgow ; 
Hastings  ana  St.  Leonards  Electric  Company  \  Newcastle- 
on-Tyue  and  District  Electric  Light  Company ;  and  Woking 
Electric  Light  Company. 


CREOSOTING  TIMBER.* 

BY   E.    J.    SILCOCK,   A.M.I.C.E.,    F.G.S.,    BOROUGH    ENGINEER, 
king's  LYNN. 

In  bringing  the  subject  of  creosoting  timber  before  this 
association  it  is  bardlT  hoped  that  any  new  matter  will  be 
introduced.  The  whole  subject  has  been  most  fully  dis- 
cussed by  Mr.  S.  B.  Boulton,  A.LC.E.,  in  his  paper  on  "The 
Antiseptic  Treatment  of  Timber,"  read  before  the  Institu- 
tion of  Civil  Engineers,  and  the  author  acknowledges  the 
great  assistance  which  that  paper  has  been  in  the  prepara- 
tion of  the  present  communication.  Although  the  subject 
has  been  so  fully  dealt  with,  the  author  finds  no  generally 
accepted  practice,  and  having  had  some  little  experience  of 
the  work,  hopes  by  means  of  this  paper  and  a  fresh  dis- 
cussion to  ensure  a  greater  uniformity  in  the  specifications 
issued  by  the  members  of  the  association.  There  is  at 
present  such  a  variety  in  the  requirements  of  different 
specifications  that  it  is  practically  im[)0S8ible  to  comply 
with  all  with  the  same  plant.  The  result  of  this  no  doubt 
very  largely  is,  that  when  firms  are  putting  down  creosoting 
plant  they  only  provide  for  the  requirements  of  the  majority 
of  their  customers.  Now,  unfortunately,  this  majority  is 
usually  that  section  which  is  somewhat  lax,  and  contractors 
take  alike  all  orders  with  the  hope  that  they  may  be  able  to 
get  their  work  passed  even  in  cases  where  their  plant  cannot 
carry  out  the  sijecification.  At  present  a  good  specification 
and  thorough  inspection  are  met  with  the  declaration  that 

"  Paper  read  before  the  London  mooting  of  the  Aseociation  of 
Municipat  and  County  £ngineerB. 
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there  is  no  available  plant  in  the  immediate  neighbour- 
hood, and  that  we  must  therefore  be  satisfied  either  with 
getting  what  wo  can  or  aond  to  a  distance.     Now,  inde- 
pendently of    the  extra  exi>ense,  this  alternative  renders 
thoron^h  in8[>ection  extremely  difficult,  and    is  generally 
opposed  by  contractors  or  our  clients.     We  all  know  there 
can  be  practically  very  little  difference  in  the  labour  or 
time  required   to  do  the  work   efficiently  or  the   reverse, 
and  it  is  therefore  evident  that  if  there  were  a  more  uniform 
system  of  specifying,  combitied  with  more  rigid  inspection, 
the  supply  would  soon  meet  the  demand,  for  creoKoting 
firms  would  speedily  put  down  suitable  plant  for  the  work. 
No  difficulty  would  then  be  experienced   in  getting  what 
we  require.      The  imjwrtance  of  having  timber  creosoted 
when  it  is  to  be  subjected  to  the  influences  of  the  weather 
hardly  admits  of  argument.      Abundant  evidence  can  be 
produced  to  show  that  where  efficiently  done  the  process  at 
leaat  doubles  the  life  of  timber.     One  or  two  facts  on  this 
head   will  suffice.      The  average  life  of    an  ordinary  un- 
creosoted  telegraph  pole  is,  on  the  authority  of  Mr.  W.  H. 
Preece,  F.RS.,  chief  electrician  to  the  Post  Office,  about 
seven  yearSi  whereas  a  line  of  creosoted  poles  about  20  miles 
in  length  put  down  in  1848,  were  taken  up  in   1883,  and 
were  then  perfectly  sound.     Again,  on  the  Great  Western 
Railway  it  is  found  that  the  life  of  uncreosoted  sleepers  is 
^ve  yeara,  and  that  of  creosoted  sleepers  eight  to  ten  years, 
and  many  last  to  double  that  length  of  time.     In  tropical 
regions  tim1)er  is  very  rapidly  deetroyed  by  marine  insects, 
more  particularly  the  Teredo  Navalis  and  Limnoria.     On 
the  Pacific  and  Atlantic  shores  of  the  States  it  is  found 
that  uncreosoted  piles  are  destroyed  in  two  years,  whereas 
creosoted  piles  last  from  five  to  six  years.     Since  then  the 
process  doubles  the  life  of  timber,  and  the  cost  of  treatment 
is  not  more  than   25  per  cent,  of  the  prime  cost  of  the 
material,  it  is  a  self-evident  pro(K)sition  that  all  exposed 
timber  should,  where  possible,  be  creosoted.     If   we  add 
the  cost  of  carpentry,  driving  and  fixing  the  n»atorial  to 
the  prime  cost,  the  case  for  creosoting  is  even  stronger,  in 
most  cases  not  adding  more  than  10  per  cent,  to  the  cost 
of  complete  work.     Many  works  carried  out  by  members  of 
this  association  involve  the  use  of  large  quantities  of  timber, 
so  that  the  importance  of  the  subject  in  this  regard  should 
not  bo  overlooked. 

Without  going  very  deeply  into  chemistry,  it  may   be 
stated  that  what  is  commonly  called  creosote  is  that  portion 
of  the  products  of  the  destructive  distillation  of  eoaJ  tar 
which  is  heavier  than  water.     When  coal  tar  is  distilled 
three  groups  of    products  are  produced — viz.:  (A)  crude 
naphthas   or    oils  lighter   than    water ;    (B)  dead    oil    or 
creosote  heavier  than  water,  and  (C)  pitch.      These  oils 
contain  many  constituents,  between  which  there  is  no  clear 
dividing   lino,   but  the  constituents   of    creosote   may  be 
divided  into  chree  gioups  :  (1)  the  phenols  or  most  volatile 
portions,  the  chief  of  which  is  carbolic  acid  ;  (2)  the  group 
the  principal  of  which  is  naphthalene  ;  (3)  the  least  volatile 
or  bituminous  portions  which  distil  over  at  a  temperature 
beyond  535deg.  F.,  the  principal  of  which  is  anthracene. 
Decay   of    timber    is    brought    about    chiefly    by    three 
agencies — viz.,  by  the  fermenting  of   the  albumenoids  of 
the  sajs   by  the  admission  of  water  into  the  cells  of  the 
wood,  and  by  the  attacks  of  insects.     In  all  three  directions 
creosoting  acts  as  a  preservative.    The  carbolic  and  other 
acids  in  the  creosote    coagulate  the  albumen  of  the  sap 
and  arrest  the  process  of  fermentation  ;  the  heavier  poitions 
of  the  creosote  enter  and  fill  up  the  iK)res  of  the  wood,  and 
so  prevent   the  entrance  of  moisture ;  and  the  powerful 
smell  of  the  creosote,  and  probably  its  flavour,  deter  itisect 
life  from  penetrating  the  wood  and  taking  up  its  abo<le  in 
its  cells.     The  modern  germ  theory   has   entirely   revolu- 
tionised  the   accepted   ideas   of   scientists   on  the  subject 
of    the    putrefaction    of    animal    and    vegetable    tissues. 
It   was   formerly   bcliovefl    that  the  coagulation    of    the 
albumenoids  in  these  organic  tissues  permanently  i>rcvonted 
putrefaction.      It   has,   however,  been  demonstrated  that 
the  coag\ilution  of  albumenoids  is  not  |>ermanent,  and  that 
antiseptics  (germ    killers),   which  (like  carbolic  acid)  are 
themselves  soluble  in  water  and  volatile  in  air,  are  removed 
from  their  albuminates  by  the  action  of  water  and  air,  and 
so  permit  germ  life  or  fermentation  to  set  up.     M.  Pasteur 
Jfos  tjon-  (Jda/-Jj' demonstrated  that  germs  are  the  agents  of 
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decomposition,  and  that  in  their  absence  organic  decom 
position  does  not  take  place.     Yarious  kinds  of  fermenta 
tions,  such  as  yeast,  vinegar,  beer,  etc.,  have  l>ocn  trace<l  bi 
him  to  a  specific  germ,  which  can  be  detected  and  ciiltivati 
and  relied  upon  to  produce  its  special  kind  of  fernicntati 
In  attempting,  therefore,  to  preserve  timber,  we  must  sell 
such  substances  as  will  be  capable  of  killing  these  orgiinisi 
known  as  germs,  and  will   firoduce  such  conditions  as  tu 
prevent    their    development.     Carbolic    acid    (a     phenol 
though  a  very  powerful  germ  killer  or  antiseptic,  is  un' 
tunately   very   volatile    in  air  and  soluble   in   water, 
several  investigators  have    proved  by  analysis  that   it 
present  only  in  extremely  small  quantities  in  timber 
months  after  treatment  by  creosoting.     It  would  tberefoi 
appear   that  the  extreme  value  of  this  acid,   which  wu 
formerly  so  much  insisted  on,  is  somewhat  doubtful.     Still,- 
there  can  be  no  doubt  that  the  coagulation  of  the  albumoH 
which  is  effected  at  the  commencement  of  the  procees  is  or" 
value,  especially  as  air  and  water  are  afterwards  preventefl 
from  reaching  the  interior  of  the  wood  by  the  more  bitiK 
mi  nous  portions  of  the  creosote  oils.  The  naphthalene  grouj 
forms  a  large  proportion,  about  60  per  cent.,  of  the  consl 
tuents  of  creosote  oil,  and  has  antiseptic  powers,  thougl 
they  are  less   energetic   in  their  immediate   action    th; 
carliolic  acid.     Naphthalene  itself  is,  however,  practical! 
insoluble  in  water,  and  is  very  much  less  volatile  in  air  thai 
the   phenols,  and  at  ordinary  temperatures  it  solidifies  and 
tends  to  prevent  the  escape  of  the  more  volatile  portions  of 
the  oils,  ami  the  entrance  of  moisture  and  micro-organisms. 
Dr.  Tidy  made  experiments  with  a  view  to  determining 
the  extent  of  volatilisation  of  naphthalene,  and  he  was  led 
to  the  conclusion   that  the  loss  was  very  rapid  for  a  day  or 
two,  but  after  that  )>eriod  it  decreased  to  almost   nothing. 
This  result  has,  however,  not  been  verified  by  Dr.  Clark, 
who  I'ecently  read  a  paper  on  the  permanency  of  creosoting 
agents.     He  found  that  volatilsation   went  on   to  a   birgl 
extent  For  a  very  considerable  periotl.     This  view  Jiccordi 
with  actual  experience,  for  it  is  a  very  common  thing  to 
the  soil  round  sleepers  illscolonred  by  creosote  12  montl 
after  they  are  laid.     Naphthalene  must  not  therefore  hi 
lookeil  upon  as  an  ahBohitely  stable  body.    Experiments 
now  being  made  in   America  with   naphthalene  alone  as 
preservative,  but  so  far  as  the  iiuthor  knows  no  results  havfl 
yet  been  published.     There  is,  however,  a  [>ractical  difficulty 
in  use  of  pure  tiaphtbalene,  as  its  melting  point  is  about 
173deg.  F.j  and  therefore  it  must  be  raised  to  a  very  cod- 
siderable  temperature  before  injection. 

Turning  now  to  the  heavier  or  more  bituminous  portions 
of   the   creosote — viz.,  those   which   distil  over  at  a  tem- 
perature beyond  535deg.  F. — we  find  that  their  function  is 
almost  entirely  confined  to  forming  an  impervious  skin  or 
shell  round  the  timber,  and  to  this  Dr.  Tidy  attaches  special 
importance,  for  in  his  specification   he  stipuJates  that  not 
less    than   25  per   cent,   of  the  oil  should    distil   beyond 
600deg.  F.     Creosote  oils   are   divided  into  two    classes, 
known  as  London  or  heavy  oils,  and  country  or  light  oils. 
The  London  oils  are  those  obtained  from  coal  tar  made 
from   Newcastle  coal,  whereas  the  country  oils  are   made 
from  coal  from  the  Midland  coalfields.     The  London  tan 
yield  less  tai*  acid  or  phenols  than  the  country  tars,  but 
they  contain  more  naphthalene.     In  ordinary  commercial 
creosote  the  phenols  vai-y  from  3  per  cent,  to  18  to  20  per 
cent       In   considering  the   constituents   for   which    it   is 
necessary  to  specify  in  creosote,  we  find  that  formerly  an 
much  as  12  per  cent,  of  phenols  was  sometimes  s[»ecified. 
It  appears,  however,  that  a  very  much  smaller  proportion 
of  phenols  will  effect  the  coagulation  of  the  albumenoids 
which  is  at  first  required,  and  that  if  a  greater  quantity  is 
provided  it  very  quickly  volatilises.  It  should  be  noted  that 
the  quantity  of  tar  acids  should  bear  some  relation  to  the 
quantity  of  sap  in  the  timber,  so  that  for  telegraph  poles, 
hop  poles,  and  similar  young  or  sappy  wood,  the  tar  acid» 
should    be   greater   than    for  deals    and   whole    timbers. 
Generally,  however,  it  appears  now  to  bo  the  opinion  that 
if  5  per  cent,  of  tar  acids  are  present,  it  will  bo  sufiicient  for 
ordinary  cases.     The  percentige  of  the  heavier  or  pitchy 
constituents  of  the  oil  is  also  important.     It  is  this  portion 
which   blocks  up  the  ()ores  of   the  timber.     Dr.  Tidy,  aa 
previously  stated,  s{>eclfies  25  per  cent,  of  these  constituents 
which   do   not  distil  under  GOOdeg.  F.    This,  the  author 
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submits,  is  impracticable,  as  from  several  analyses  of 
commercial  creosote  bo  finds  that  tbe  residue  at  GOOdeg. 
varies  from  8  to  ir»  per  cent.  Probably  25  per  cent,  over 
530deg.  F.  is  about  as  much  as  is  obtiiined  in  practice.  At 
the  same  time  the  oil  should  be  completely  liquid  at  a 
temperature  of  lOOdeg.  F.,  or  it  cannot  be  injectei  suffi- 
ciently freely  into  the  fibre  to  form  the  skin  or  shell  before 
referred  to.  No  ammoniacal  water  should  be  present  in  the 
creosote,  as  it  has  an  injurious  ctibct  ujMn  the  timl)er.  It 
is  the  practice  of  some  firms  to  mix  crude  tar  with  their 
creosote  oils,  especially  if  they  use  country  oiU.  This  course 
should  be  deprecated,  as  the  crude  tar  contains  all  the  oils 
lighter  than  water,  which  are  of  no  value  for  creosoting 
purposes,  and  also  a  large  quantity  of  pitch,  the  carbon 
in  which  prevents  the  oil  from  (>enetrating  the  fibres  of 
the  timber.  Occasionally  bone  oils  and  mineral  oils  are 
used  for  creosoting  purposes,  but  as  they  contain  no  anti- 
septics they  ai*e  unfit  for  the  purpose,  and  should  be  rejected. 

In  America  creosote  proper — i.f.,  oils  obtained  from  the 
distillation  of  wood — are  largely  employed.  This,  no 
doubt,  arises  from  the  fact  that  timber  is  much  cheaper 
in  America  than  in  this  country,  whereas  coal  is  much 
more  exjHinsive.  Wood  creosote  is  much  more  uniform  in 
its  constituents  than  coal-tar  creosote,  and  is  loss  volatile  arid 
soluble  when  exposed  to  air  and  water;  it  also  contains 
no  ammonia,  which  is  considered  to  hasten  decay.  It  is 
said  to  be  much  more  effective  in  protecting  timber  from 
marine  insects  than  coal-tar  creosote.  The  quantity  of  oil 
to  be  injected  varies  in  most  specifications  from  61b.  per 
cubic  foot  to  121b.  per  cubic  foot.  GeneraHy,  it  Biay  be 
said  that  the  more  creosote  is  injected,  the  more  efficient 
the  process;  but,  of  course,  when  this  principle  is  earned  to 
excess  the  expense  becomes  prohibitive,  arid  it  is  foiiml 
that,  except  in  the  case  of  very  youiii^  timber  or  very  small 
scantlings,  121b.  per  cubic  foot  is  about  the  practical  limit 
The  author  has,  however,  seen  Bultic  8lee|>ers,  lOin.  by 
5in.,  which  absorbed  over  201b.  [ver  cubic  foot,  so  that 
althiiui^h  for  lar^o  scantling  it  may  not  be  possible  to 
inject  such  a  large  ijuaiitity  as  this,  still  there  is  no  practical 
ditticulty  ir*  getting  101b.  to  1211*.  injected  into  any  timber 
of  the  coniferous  class.  The  specific  gravity  of  creosote 
bein^  al>out  l'Of>,  a  gallon  weighs  10Mb.,  and  the  author 
submits  as  a  standard  that  one  gallon  [>er  cubic  foot  should 
be  retjuircd,  as  it  is  more  convenient  to  measure  the  quan- 
tity in  gallons  than  in  pounds.  The  processes  by  which 
creosote  is  injected  into  timber  in  this  country  are  four  in 
number— viz.,  the  open  tank  process,  BcthelFs  process, 
Boulton's  process,  and  Blythe  s  process.  These  will  now  be 
described  in  the  order  named.  Of  the  o[>en  tank  process 
very  little  need  be  said  ;  it  consists  merely  of  steeping 
tbe  timber  in  creosote  in  ^n  open  tank.  Unless  the  process 
is  carried  on  for  a  very  lengthened  period,  say,  several 
weeks,  and  the  oil  is  kept  at  a  high  fcempeniture,  it  does 
not  penetrate  beyond  a  very  short  distance  from  the 
surface  of  the  timber,  unless  there  is  a  large  proportion 
of  sap  wood,  or  the  scantlings  are  very  thin.  A  few 
shavings  with  a  plane  will  entirely  remove  all  traces  of 
creosote  from  the  heart  wood.  This  process,  therefore, 
cannot  be  said  to  be  very  satisfactory. 

In  Bethell's  process  the  timber  is  placed  in  closed  iron 
cylinders,  varying  in  length  from  40ft.  to  80ft.,  and  in 
diameter  from  4ft.  to  7ft.  The  cylinders  have  hemispherical 
ends,  one  of  which  is  loose  and  is  suspended  from  an  iron 
arm  fixed  to  the  cylinder,  so  that  duriii}:;  charging  and  dis- 
charging it  can  be  swung  on  one  side  The  cylinder  is 
provided  with  a  faced  flange  at  the  end  which  opens,  and 
the  hemispherical  end  is  secured  in  its  place  by  screw- 
clamps  which  clamp  the  end  to  the  cylinder  flange.  The 
creosote  is  containetl  in  a  tank  or  tanks  underneath,  or  to 
one  side  of  the  cylinder,  and  the  tank  and  cylinder  are  con- 
nected by  an  iron  pipe  led  from  the  bottom  of  the  cylinder, 
and  provided  with  a  stop  valve,  llot-wateror  steam  pipes 
are  taken  from  a  suitable  boiler  and  furnace  into  tbe  creosote 
tanks,  so  that  the  temperature  of  the  oil  can  be  raised  to 
loOdeg.  F.  before  admission  to  the  cylinder.  An  air  pump 
and  a  pressure  pump,  driven  cither  by  steam  or  hydraulic 
power,  are  placed  in  a  shed  adjoining  the  cylinder;  the  air 
pum[»  being  connected  to  tbe  creosote  cylinder  by  suitable 
piping,  and  tbe  pressure  pumj)  drawing  its  supply  of  creo- 
sote from    a    tank    and  discharging  it  into  the   creosote 


cylinder.  It  is  preferable,  if  possible,  to  have  a  Bsparato 
tank  for  the  pressure  pump  to  draw  from,  as  the  quantity 
of  creoiotft  injected  can  then  be  more  accurately  meaiured. 
The  process  is  then  carried  out  as  follows :  The  timber  is 
placed  in  the  cylinder,  the  hemispherical  end  fixed,  and 
the  air  pump  is  set  to  work  to  exhaust  the  air  from  the 
space  unoccupied  by  the  timber  and  from  the  pores  of  the 
timber,  the  valve  between  the  cylinder  and  the  creosote 
tank  being  closed  and  a  vacuum  of  about  101b.  per  inch 
being  maintained.  At  the  end  of  an  hour  the  valve  is 
opened,  and  the  atmospheric  pressure  causes  the  creosote 
to  rise  up  the  pipe  connecting  the  cylinder  and  tank,  and 
fills  up  all  spaces  in  the  cylinder  not  occupied  by  timber. 
When  the  tank  is  full  the  air  pump  is  stopped  and  the 
pressure  pump  is  set  to  work,  and  creosote  is  pumped  in 
under  pressure  until  the  required  quantity  has  been  in- 
jected into  the  wood.  The  time  occupied  in  this  operation 
depends  on  the  quantity  to  be  injected  and  the  itate  of 
the  timber,  varying  from  10  minutes  to  as  many  hours, 
the  pressure  varying  from  301b.  per  square  inch  up  to 
r201b.  per  square  inch.  The  (juantity  to  be  pumped  is 
determined  by  multiplying  the  cubical  contents  in  feet  of 
the  charge  of  timber  by  the  specified  quantity  of  creosote 
per  cubic  foot.  The  tank  from  which  tbe  pressure  pump 
draws  its  supply  is  provided  with  a  gauge  by  means  of 
which  the  quantity  pumped  can  be  measured.  When  tbe 
required  quantity  of  creosote  has  been  injected  the  pump 
is  stepped,  and  the  valve  connecting  the  cylinder  with  the 
creosote  tank  is  opened,  and  the  oil  is  allowed  to  drain 
back  into  the  tank.  The  cylinder  is  then  opened  and  the 
charge  of  timber  withdrawn, 

Boulton's  ])rocess  differs  from  Bethell's  in  that  the  tempe- 
rature to  which  the  oils  are  raised  in  the  creosote  cylinder 
is  2l2deg.  F.  to  220deg.  F.,  instead  of  120deg.  F.  To 
effect  this,  steam-pipes  arc  introduced  into  the  creosote 
cylinder.  The  plant  required  is  similar  to  that  for  Bethell's 
process,  except  that  besides  the  above-mentioned  steam-pi|iei, 
a  steam-dome  is  fitted  to  the  cylinder,  and  a  surface  con 
denser  to  the  air  pump.  The  principle  on  which  the 
process  rests  is  the  fact  tn;it  whereas  the  boiling  jjoiuts  of 
the  creosote  oils  vary  from  about  20OJeg.  F.,  to  700deg.  F., 
that  of  water  is  212deg.  F.,  consequently  alt  the  moisture 
present  in  tbe  timber  is  driven  out  in  the  form  of  steam 
by  the  heit  of  tbe  oits«and  this  steam  is  exhausted  by  the 
air  pump  and  subsequently  condensed  without  any  appre- 
ciable quantity  of  creosote  being  evaporated.  At  the  same 
time  the  timber  does  not  suffer  from  this  excessive  heat, 
because  that  heat  is  applied  through  the  medium  of  the 
oils,  and  is  not  a  dry  heat.  The  process  is  carried  out  in 
the  following  manner  :  As  soon  as  the  cylinder  is  charged 
with  timber  and  closed,  oil  is  introduced  until  the  cylinder 
is  nearly  full,  and  tbe  temperature  raised  to  212d6g.  F. 
to  220deg.  F.  The  air  pump  is  then  started,  and  the  air 
and  steam  exhausted  until  no  further  water  flows  from  the 
condenser.  The  pressure  pump  is  then  worked  until  the 
required  quantity  of  creosote  is  injected.  The  timber 
absorbs  a  large  quantity  of  oils  by  displacement  as  the 
moisture  ia  driven  out,  so  that  the  pressure  pumps  have 
less  work  to  perform,  and  less  oil  has  to  be  forced  in  by 
that  means— a  clear  advantage  over  Bethell's  process.  The 
total  quantity  of  oils  injected  is  the  sum  of  the  quantity 
absorbed  by  displacement  and  the  quantity  injected  under 
pressure.  The  first  of  these  quantities  ia  ascertained  by 
completely  filling  the  creosote  cylinder  and  dome  with  oil 
before  the  air  pump  is  started,  then  reading  the  gauge  in 
the  creosote  tank.  A  small  quantity  of  oil  is  then  run 
back  from  the  cylinder  into  the  tank,  to  secure  a  space  at 
the  top  of  the  cylinder  in  which  the  air  and  steam  can 
gather.  When  the  exhausting  process  is  finished,  the 
cylinder  and  dome  are  again  filled  and  the  gauge  again 
read.  Tbe  difference  between  the  two  readings  gives  the 
quantity  required — i.r.,  already  absorbed.  The  second  of 
these  quantities  is  the  balance  required  to  comply  with  the 
specification,  and  this  is  then  pumped  in  by  the  pressure 
pump  from  a  tank  fitted  with  a  contents  gauge.  Boulton's 
process  ia  a  very  marked  improvement  on  the  older  system, 
more  especially  when  treating  timber  which  has  been  water- 
seasoned,  or  which  is  very  green.  To  put  it  in  plain  words, 
the  timber  is  boiled  in  the  creosote,  and  by  that  means 
all  the  water  and  most  of  the  sap  are  removed^  as  well  aa 


THE  DARMSTADT  CENTRAL  STATION. 


the  air  from  the  cells  of  the  timber,  and  the  creosote  oils 
take  their  place.  The  advantages  of  the  process  are  not 
80  marked  when  treating  deals  or  other  sawn  timber,  which 
is  usually  fairly  well  seasoned  and  tolerably  dry,  but  it  is 
common  practice  to  take  Memel  timber  and  pitch  pine 
out  of  seasoning  ponde,  and  put  straight  into  the  creosote 
cylinders.  In  such  a  case  Betheirs  process  cannot  materially 
reduce  the  quantity  of  water  in  the  time  ;  merely  exhaust- 
ing the  air  and  reducing  the  pressure  on  the  outside  of  the 
timber  will  not  extract  any  large  quantity  of  moisture, 
and  when  the  pressure  pump  is  put  to  work  and  the 
creosote  forced  into  the  timber,  the  water  is  only  di'iven 
more  deeply  in,  and  then  sealed  in  by  the  bituminous 
portions  of  the  oils.  It  will  thus  bo  seen  that  it  may  be 
quite  possible,  by  using  Bethells  process,  to  fix  in  the 
timber  an  element  of  danger  to  its  durability. 

►  (To  be  concluded,) 

I 
The  Darmstadt  municifml  authorities,  if  they  have  not 
vet  made  their  central  electric  light  station  pay,  hare  at 
least  done  good  service  in  pubtiehing  very  full  reports  of 
their  accounts  since  the  commencement  of  the  undertaking 
in  1888.  The  following  analysis  of  the  report  is  given  in 
the  Rnnu-  Inditstrielle,  and  as  it  gives  very  full  details  both 
of  the  first  cost  of  installation  and  of  the  various  items  of 
receipt  and  expenditure  for  the  time  the  station  has  been 
working,  these  details,  although  applying  to  continental 
practice,  cannot  fail  to  be  of  considerable  interest  to  all 
electrical  engineers. 

Distribution. — The  network  of  conductors  extends  over 
23  streets  and  squares,  having  20  junction-boxes.  The 
network  is  fed  by  feeders  leading  direct  from  the  station 
to  the  points  of  distribution.  The  mains  used  arc  of  lead- 
covered  cable,  armoured  with  iron  on  the  outside.  The 
following  are  the  different  sections  and  lengths  both  of 
street  mains  and  service  mains  : 

I  Street  Mains. 

Lengths     973*0  metres  of  conductors  of 
„       4,0120 
„       6,697-5 

„       6,668*8        „  „ 

„       5.9326 
»       3,405-0 

962*2  „ 
«  2.449-2  „ 
„       2.244-7         .. 

1^0*0  „ 
„  913*4         „  „ 

370-7 


25  mm 

'  section 

35 

50 

70 

96 

120 

150 

185 

310 

400 

500 

625 

33,819-1  total  length. 

Service  ALa.ins. 
Lengths    272-4   metres  of  conductors  of   6  mm^  section. 


1,168-8 

1.072 

354 

265 

66 


10 
16 
25 
35 
50 


3,198-2  total  length. 
Total  of  the  whole  length  of  mains,  37,017*3  metres. 

The  mains  have  been  tested  at  several  points  without  any 
diminution  of  the  insulation  being  found. 

Plant. — Of  the  engines,  dynamos,  boilers,  and  accumu- 
lators, the  first,  the  report  states,  have  worked  well,  but 
trouble  has  been  experienced  with  the  accumulators.  The 
glaaa  vessels  frequently  cracked,  and  have  finally  been 
replaced  by  wooden  cases,  and  the  whole  battery  removed 
from  a  chamber  partitioned  off  from  the  engine-room  to  a 
separate  room.  Since  this  time  (August,  \%%^)  the  accumu- 
lators have  acted  with  entire  satisfaction. 

Mttrrs. — Each  installation  is  fitted  with  an  Aron  meter. 
On  August  1,  1890.  113  meters  were  in  use. 


CiiJitomers. — For  the  year  1889-90,  the  number  d 
customers,  including  the  theatre,  was  125,  using  576  lamp, 
of  10  c.p..  2.594  lamps  of  16  c.p.,  1.263  of  25  c.p.,  and  24 
lamps  of  35  c.p. ;  also  26  arc  lamps  of  six  ampereft,  and  24 
arc  lamps  of  10  amperes,  equal  in  total  to  r),493  lamw 
of  16  c.p.  There  were,  besides,  two  motors  of  1 J  b.p.  each. 

(The  theatre  alone  has  489  lamps  of  16  c.p.,  1,210  of 
16  c.p.,  787  of  25  c.p.,  and  18  arcs  of  10  amperes.) 

During  1890  this  list  received  the  addition  of  15 
customers,  with  15  10-c.p.  Jam[)B,  291  16-c.p.,  43  25-c.p.,  6 
35-c.p.  lamps,  and  4  arcs. 

The  receipts  since  the  time  of  working — 1st  September, 
1888.  to  3l8t  March,  1889— for  sale  of  current  were 
43,234-55  marks  (say,  X2.161).  consisting  of  : 

Private  lighting 23.17510  marks  (X1,15S), 

Theatre  of  the  Grand  Duke  ...     20,059-36       ,.      (jC1,002^ 

Under  these  conditions,  one  incandescent  lamp,  reducer) 
to  an  average  of  16  c,p.,  has  brought  in  for  supply  of 
current  during  eight  months  : 

(a)  For  private  lighting:  11 '34  marks  (the  mark  is 
practically  Is.),  corresponding  to  a  mean  period  of  lighting 
of  283'5  hours  per  annum. 

(b)  For  the  theatre  :  6-58  marks,  corresponding  to  an 
average  service  of  164*5  hours  {>er  annum. 

For  the  year  1889-90  the  receipts  showed  55,822*84 
marks,  comprising  : 

Private  lighting 32,884*08  marka. 

Theatre  lighting    22,938-76  marks. 

A  16  c.p.  lamp  therefore  brought  in  during  1890  : 

(a)  Private  lighting,  13*44  marks,  corresponding  to  an 
average  service  of  336  hours  per  annum. 

(M  Theatre  lighting,  7*53  marks,  corresponding  to  a 
service  of  188'3  hours  per  annum. 

Cost  of  Produdion. — The  repoi*t8  show  that  the  consump- 
tion of  fuel  in  1888-89  was  3*02  kilogrammes  (6-641b.)  |>er 
horse-power  hour.  In  1889*90  this  became  2-46  kilo- 
gramme (5*411b.). 

The  fuel  exclusively  used  was  coal  from  the  Fluton 
mines.  In  1888-89  the  consumption  was  509,005  kilo- 
grammea  (1,11 9,8  lOlb.,  or  500  tons),  which  gave  in  clinkers 
and  ashes,  etc..  34,884  kilogrammes,  or  6*85  per  cent.  In 
1889-90  the  consumption  was  545,326  kilogrammes  (531 
tons),  with  a  residue  of  26,507  kilogrammes,  or  4'86  per 
cent. 

The  consumption  of  water  for  boiler  supply  and  cleaning 
according  to  the  registi-ation  of  the  water  meters,  was  4,593 
cubic  metres;  and  in  1889-90,  3,917  cubic  metres. 

As  regards  the  four  engines,  the  number  of  hoiu-s  worked 
was  3,295  in  1888-89,  and  the  toUl  output  841,973  ampere- 
hours,  168,584  horse-power  hours.  In  1889-90  the  hours 
of  working  were  4,902,  total  output  1,108,801  ampere 
hours,  or  221,770'2  horse  power  hours. 

The  following  are  the  figures  of  the  work  done  by  the 
accumulators  in  1888-89.  from  November  to  March  : 

Charge 118,480  ampere-hours. 

Discharge    73,677  ampere-hours. 

Mean  efficiency  in  ampere-hours,  62*1  per  cent 

In  1889-90.  from  Ist  April,  1889,  to  end  of  March,  1890 

Charge 266,610  ampere-hoiu*8. 

Discharge    154,198  ampere  hours. 

Mean  efficiency  in  ampere-hours,  57  8  per  cent. 

The  smallneas  of  the  use  made  of  the  batter}*^  is  ex- 
plicable, in  the  first  place,  to  the  alterations  mentioned 
above,  but,  above  all.  for  the  reason  that  the  large  battery 
had  to  be  reserved  for  the  theatre  in  order  to  assure  ligbt^ 
in  case  of  need,  from  6.30  to  10  p  m. — i.e.,  just  at  the 
moment  when  it  might  be  most  advantageously  employed. 
After  the  closing  of  the  theatre  iho  accumulators  light  the 
town,  and  are  working  ut  the  maximum  to  11.30— that  is, 
for  an  hour  at  moot — when  they  furnish  all  the  current. 
After  11.30  p.m.  the  consumption  is  rapidly  lowered,  and 
remains  stationary  until  8.30  a.m.  next  morrnng.  After 
this  the  battery  is  again  used  for  about  an  hour  to  furnish 
a  maximum  current.  As  it  is  always  in  the  morning  that 
the  rehearsals  take  place,  for  which  the  lighting  is  very 
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yarable,  the  battery  must  be  at  once  charged  to  its  fuU 
capacity,  in  order  to  furnish  any  lighting  that  may  be 
necessary.  With  another  arrangement  the  dynamos  might 
have  been  run  all  the  morning,  which  would  be  a  good 
deal  cheaper  than  the  use  of  the  batteries,  and  the  battery 
neeil  only  be  charged  sufficiently  for  ordinary  requiro- 
monta. 

Financial  Statistics, — The  following  are  the  figures  giveti 
in  the  report  of  the  cost  of  construction  : 

Centtal  SdUiim,  Marks. 

Steam  engines    51,750' 10 

Dynamos     49,887'17 

Accumulators 22.309-66 

Movable  cranee      2,706*  12 

Boilers     39.908-2o 

Instruments  and  apparatus  39,968-44 

Totol  (marks) 206.53004 

MatTis, 

Cost  of  conductors 199,920  63 

Laying    10,912-46 

J unction-boxea  6,4 40'93 

ToUl  (marks) 217.27402 

BuUdings, 

Cost  of  sites   50,055-35 

Generating  station 62,026*94 

Heating  by  steam  97683 

Front  of  building  40.470-93 

Accessories     4,970-37 

Total  (marks)  158.500*42 

Management  and  General  Expenditure, 

Management  of  works  31.390*97 

General  expenditure 9,56931 

Total  (marks) 40,960*28 

Inddenial  Eji^enses. 

Cost  of  installations  at  customers    ...  36,806*53 

Telephone  84*71 

Total  (marks) 36,891-25 

Summary. 
According  to  the  figures  above    the 

cost  of  construction  amount  to 660, 156  01 

From   this  are    reimbursements    for 

installations  carrie<l  out 43,522*24 

Leaving  (marks)     616,633*77 

The  customers  have  to  pay  the  necessary  charges  for 
laying  the  current  on  to  the  bouse,  for  the  iiinning  of  all 
wires  inside  the  entrance  of  the  house,  as  well  a.»  all 
necessary  fittings.  For  the  meters,  which  are  lent  by  the 
town,  5  per  cent,  of  their  value  is  to  be  paid  as  hire.  The 
normal  price  of  one  16  candle-power  hour  is  four  pfennig, 
equal  to  just  under  \d.  The  charges  for  incandescent  lamps 
of  higher  candle-power,  and  of  arc  lamps,  are  either  reckoned 
proportionately  to  the  consumption  of  current  or  the 
candle-power. 

After  the  station  had  been  put  into  operation  it  was 
decided,  besides  this,  that  the  customer  must  pay  for  all 
arc  carbons  used  as  well  as  for  the  cost  of  these  lamps 
themselves,  while  the  incandescent  lamps  were  to  be 
supplied  and  renewed  by  the  town  Against  this  the 
Municipality  levied  an  annual  tax  of  six  marks  per  incan- 
descent lamp  of  10  c.p.  to  5U  c.p.,  and  of  25  marks  per  arc 
lamp.  These  conditions  M'ere  not  approved  by  the 
customers,  and  were  afterwards  modified  (1st  September, 
1889),  enacting  that  the  customers  must  procure  not  only 
the  arc  lamps  and  their  carbons,  but  also  the  incandescent 
lamps,  or  rather  buy  them  at  the  electric  station,  the  tax 
for  lamps  being  altogether  suppressed.  At  the  same  time 
a  minimum  period  of  lighting  was  enacted,  corresponding 
for  a  16-c.p.  lamp  in  private  houses  to  0*6  of  an  hour  a  day. 
and  in  shops  and  factories  to  one  hotu'  a  day.  The  other 
incandescent  lamps,  and  the  arc  lamps,  have  proportionate 
minimum  periods.  The  subscriber  who  has  not  paid  for 
the  full  minimum  is  charged  the  difference  at  the  end  of 


the  year.     On  the  other  hand,  the  foUowiag  rebates  art 
given,  taking  the  16  c.p.  as  basis. 

Uours  of  service.  Rebate. 

800  hours  a  year  per  lamp  5  per  cent 

1,000  „  „         7i      „ 

1,200  „  , 10        „ 

1,500  „  „  12i      „ 

2.000  „  „         15        „ 

From  the  table  of  the  "  active  "  and  "  passive  "  capital 
in  the  electric  light  station  on  April  1,  1890,  as  well  as  the 
statement  of  receipts  and  expenditure  of  the  IG  candle-power 
hour  taken  as  basis,  it  apfjears  as  if  the  Municipality  would 
have  to  subscribe  yet  further  to  the  cost  of  maintenance 
before  the  installation  is  on  a  paying  basis. 

StatenwU  of  ActouniB,  April  I,  1S90. 

1.    ACTIVK. 

Engines,  boilers,  dynamos,  cranes,  apparatus,  Marks. 

and  instruments  189,388 

Accumulators   22,734 

Inatallation  material    5,208 

Mains    243,753 

Buildings  164.688-93 

Provision     of    reserve  material,     installation 

stores,  warming  apparatus,  etc 11,379*86 

Total  (marks)  637.151'79 

2.  Passive. 
Capital :  Loan  July   1,  1888,  at  3A   per  cent., 
627,500,    less    sum    deducted   "for    1888-9, 

3.137-50 624,362*50 

Loan  at  4    per  cent,  from  Municipality,  sub- 
vention for  extraordinary  ex[>enditure    1,409*43 

Funds  for  maintenance  provisionally  put  at  the 

disposal  of  the  electric  light  fund 11,379*86 

Total  (marks) 637,151*79 

Statement  of  Receipts  and  Ej^endilure,  1889-90,  including 
Acces&tnies  itrvtnuc. 

1.  Reckipth.  Marks, 

Sale  of  current  55,822-84 

LampUx    6,907-81 

Hire  of  meters   83753 

Sale  of  arc  lamps  and  carbons 539*74 

Kent  received  for  buildings  and  sites 900  00 

Various  receipts 226*26 

Charge  for  house  installations 2,513-56 

Total  receipts  (marks)  67,747*74 

2.  ExPfiNDiTT-TRE.  Marks. 

Interest  on  capital 21,907*50 

Sinking  sum  on  loans    •-.* .3,137*50 

Salaries  and  wages 17,28409 

Office  expenses  929*27 

Commissions  4548 

Taxes  and  contributions    1,005-15 

Maintenance  of  buildings,  etc 33790 

Maintenance  of  machinery    839*15 

Consumption  of  fuel  and  water    11,674-45 

Cleaning  material  and  oil 1,432  42 

Lighting  of  station 1,509*11 

Maintenance  of  underground  mains 14*53 

Manufacture  and  maintenance  of  meters 1,013*79 

Manufacture  of  incandescent  lamps 8.323*86 

Manufacture  of  arc  lamps,  etc 454*67 

Maintenance  of  instruments  and  tools 162*37 

Cost  of  house  installations    2,13012 

Renewal  funds  12,47211 

ToUl  expenditure  (marks)   84,073*47^ 

The  hour  of  service  for  one  16-c.p.  incandescent  lamp 
costs  four  pfennig,  or  ^d.,  so  that  for  a  sale  of  current  of 
M.  55,822-84.  the  number  of  lamp-hours  is  1.395.571. 

It  results,  from  above,  that  the  cost  price  ])er  16  c.p.  lamp- 
hour  at  the  customer,  deducting  the  accessory  receipts,  is  : 

84,073*47    -   11.924-90       =  mca    i  v     .  n /•  j 

— ! ,  ^^^  ^,  * «  5-1069  pfenmg,  or  about  Q-6d, 

1,395,571 
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BOUND   VOLUMES. 

Kaif,   i.    to  VI.  itidxuivt,    new  9erie$y    of   '*Thb  Elkctrioa.l 
Sxoi.'CBER  *'  are  ^ujio  ready,  und  can  he  fuid  bound  in  blue  cloth, 
iit  lettered,  price  ^i.  6d,     Subacribers  can  have  their  oton  copiet 
hound  for  9»,  €d.,  or  covers  for  bindifig  can  be  Mained,  priee  9§, 


IMPORTANT  NOTICE. 


Wt  may  oecaeionaUy  fotloiO  tti^  lead  of  vur  American  Conlem- 
poraries,  e$peeially  u^ien  they  poifU  out  a  $ervieeabU  toay.  Tliey 
are  not  baektoard  in  asking  their  frientls  to  tlo  all  they  can  for  tht 
ujtlfare  of  the  paper.  Wt  ask  t/iir  frtciui*  to  remember  lis.  ^o 
Paper  thai  toe  knmo  ever  refu6ejt  iinlMcribera  or  Adtxriism,  A'ot 
do  toe;  in  (acty  %un^  bdieving  that  ''       r  ''  .^ei  ftdl 


CARLOW- 

The  recent  election  at  Carlow  has  made  promim 
at  the  present  moment  a  town  which  seems  destim 
to  become  still  more  prominent,  being  the  first  Irish 
to'vvTi  to  recognise  and  act  upon  the  conclusion  that 
the  waste   water  power  near   a  town    might    with 
advantage  be  utilised  to  provide  light.   The  ordinary 
Englishman,  used  to  the  high  pressure  of  business 
life,  can  hardly  realise  the  exact  position  of  such 
towns  as  Carlow  in  the  ranks  of  progressive  to 
To  him,  accustomed  as  he  is  to  noise  and  bustle^l 
the  quietude  of  a  prosperous,  comfortable    county 
town  in  the  midst  of  a  purely  agricultural  country 
is  characteristic  of  Rip  van  Winkleism  rather  than 
of  progress.     But,  on  the  other  hand,  those  who 
live   in  remoter   districts    claim    to    recognise    tfai^ 
go-aheadnes8   of    such    places    as    Carlow,      From 
whatever   standpoint   one  views  the  situation,  the 
fact  remains  that  Carlow,  for  good   or  for   ill,  has 
taken  a  step  which  other  places  have  talked  abon 
and   done,    when  the    talk    has  ended,   absolute!; 
nothing.     Situated  some  56  miles  south  of  Dublin, 
at  the  junction  of  the  Burren  with  the  Barrow, 
considerable   amoimt   of  water  power  is   available 
In   yeais   gone  by,   before    Russia,    America,    and 
remoter  parts  of  the  earth  supplied  us  with  corn 
flour,    huge    mills    were    actuated   by  the    wal 
of  the  BaiTow,   and  many  another  Irish   strei 
Now  the    mills  are    not    worked.     More    modern! 
milling  ajipliances,  added   to  the  action  of  the  Com 
Laws,  have  driven  the  industry  into  other  quarters. 
At  Milford,  some  five  miles  from  Carlow,  stands  one 
of  these  some  time  silent  mills,  its  huge  waterwheel 
inactive,  and  its  gearing  rusting  away.     The  happyi 
thought  of  using  the  waste  power  came  to  willing  eaisj 
and  the  result  has  been  to  install  in  a  portion  of  tfaej 
old  mill,  a  dynamo-room,  the  machinery  in   which 
is  at  present  driven  by  the  old  mill  wheel,  but  which 
will  soon  be  driven  by  turbines.     With  a  little  care 
we  should  imagine  some  three  hundred  horse-power 
can  be   obtained    from   the    Barrow  at   this  point, 
and    two-thirds   of   that   power   would    suffice    to 
light  every  nook  and  corner  of  Carlow.    The  matter 
of  the  town  lighting  had  long  been  a  sore  point. 
The  Commissioners  and  the  gas  company  did  not 
quite  agree,  and  latterly  the  town  was  lighted  with 
oil — when  the  question  was  put  to  Mr.  J.   E.  H. 
Gordon,  who  gi-asped  the  situation,  made  his  pro- 
posal to  the  Commissioners,  which  was   accepted, 
and  within  a  few  months  of  such  agreement  the  work 
has  been  so  far  completed  that  the  town  lighting  is 
regularly  carried  out.     The  formal  inauguration  of  \ 
the  lighting  was,  as  is  usual  in  such  cases,  made  the  ^ 
pretext  for  a  convivial  meeting  and  dinner  at  the  Town 
Hall  on  Monday  last.     Mr.  Hammond,  the  newly- 
elected  member  of  Parliament  for  Carlow,  who  has  for 
12  years  been  chairman  of  the  Town  Commissioners, 
delayed  taking  his  seat  in  the  House  of  Commons  in 
order  to  bo  present  at  the  inaugiual  banquet,     This 
action  tells  its  own  tale  as  to  the  interest  taken  in 
the  lighting.      Deputations  from  Derry,  Kilkenny, 
Portadown,  and  other  places  were  also  present  to 
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inspect  the  works  and  the  results  at  Carlow,  and 
from  what  we  could  gather  it  is  pretty  certain  that 
a  number  of  towns  will  follow  the  lead  given  to 
them.  It  seems  to  us,  then,  that  a  good  meed  of 
praise  should  be  given  to  everyone  connected  with 
this  lighting.  Certainly  Waterford,  Belfast,  and 
other  places  in  Ireland  have  not  been  behind- 
hand in  introducing  the  hght,  but  here  we  have 
an  inland  town  of  only  some  six  tbonsands 
of  population,  with  no  factories,  initiating  the 
use  of  its  natural  sources  of  power  to  give  light ; 
and  undoubtedly  throughout  the  length  and  breadth 
of  Ireland  this  attempt  will  be  closely  watched,  and 
wherever  water  power  is  running  to  waste,  sooner  or 
later  it  will  be  utilised.  It  is  not  our  intention  to 
enter  into  details  of  the  lighting  here — that  must  he 
reserved  for  another  issue — but  we  may  say  briefly 
thecm*rent  is  generated  at  2,500  volts  pressure,  carried 
by  overhead  wires  to  the  town  five  miles  away, 
and  tmnsformed  down  to  50  volts.  The  trans- 
formed current  will,  when  the  work  is  finished,  feed 
a  network  of  low-pressure  mains,  from  which 
the  arc  lamps  lighting  the  streets  and  the  incan- 
descent lighting  the  interiors  of  the  houses  will  be 
fed.  It  is  hut  just  to  say  the  price  of  gas  in  Ireland, 
averaging  six  or  seven  shillings  per  1,000  cubic  feet, 
makes  the  introduction  of  the  electric  light  less 
difticult  than  it  might  otherwise  be.  There  is  some 
probability  of  being  able  to  compete  in  price,  and  the 
other  advantages  of  electricity  should  bring  it  well 
to  the  front.  There  is  one  question  which  might 
be  strongly  insisted  upon  by  those  interested  in  the 
welfare  and  development  of  industrial  Ireland,  The  ex- 
ample of  Carlow  must  lead  to  the  examination  of  the 
possibility  of  using  this  waste  water  power  in  various 
industries  by  the  use  of  electric  transmission  and  of 
motors.  Coal  is  comparatively  dear  in  many  parts  of 
Ireland,  while  water  power  is  abundant.  Surely 
some  means  may  be  devised  of  placing  this  hitherto 
waste  power  in  the  hands  of  users  in  the  quantities 
they  desire. 


PROVISIONAL   ORDERS. 

According  to  the  Board  of  Trade  report  just 
issued,  70  applications  were  made  during  the  year 
for  provisional  orders.  Of  this  number  37  were 
made  by  local  authorities,  and  33  by  companies  or 
individuals.  Twelve  of  the  orders  relate  to  London. 
Out  of  the  70  applications,  59  orders  have  been 
secured.  The  Board  of  Trade  seems  to  follow  an 
almost  hard-and-fast  rule,  granting  without  demur 
an  order  to  the  local  authority,  and  refusing 
an  order  unless  backed  with  the  consent  of 
the  local  authority.  At  any  rate,  only  one 
order  so  opposed  has  been  granted — in  respect 
of  a  part  of  the  parish  of  Bt.  Luke,  Chelsea,  to 
the  New  Cadogan  and  Beigrave  Company.  Strictly 
speaking,  however,  this  opposition  was  not  to  the 
company's  application,  but  to  clauses  inserted  at  the 
instigation  of  the  London  County  Council.  The 
appendix  to  the  report  is  somewhat  interesting.  The 
boom  of  the  early  eighties  is  still  remembered,  and 


the  passing  of  the  1882  Bill  led  to  a  rush  for  orders 
in  1883.  In  that  year  69  orders  were  granted,  and 
of  these  all  but  13  have  been  worked.  Several  of 
the  13  have  really  proceeded  with  the  work — the 
most  prominent  being  St.  Pancras  and  Bradford — 
but  others  have  made  no  movement,  or  so  little  as 
to  be  unworthy  the  name  of  work.  No  hcenses  have 
been  applied  for  during  the  past  year ;  the  two  referred 
to  in  the  preceding  report — viz.,  Chelmsford  and 
Bath — were  duly  granted,  and,  as  our  readers  know, 
both  these  towns  are  lighted.  Besides  these,  a  total 
of  11  licenses  have  been  granted  which  have  not  in 
some  way  been  repealed.  Between  1883  and  1889 
only  two  orders  remain  unrevoked,  while  during 
1889-1890.  out  of  86  orders  granted  only  two  have 
been  revoked,  so  that  at  the  present  time  156  orders 
are  running,  in  addition  to  13  licenses. 


CORRESPONDENCE. 

"  One  nuns  word  li  no  nun'i  word. 
jQitlce  tuwdi  ttut  botH  b«  heanl. ' 


TOWNLEY'S  DUPLEX  ALARM. 

Sir, — Having  seen  in  your  issue  of  to-day's  date  a 
description  of  Towuley'a  duplex  alarm,  I  should  be 
greatly  obliged  if  you  could  allow  mc  space  in  your 
colutnDB  to  state  that  as  far  back  as  March,  1886,  I 
designed,  and  have  used  ever  since,  a  practically  similar 
combination  (mounted  on  a  neat  car\'ed  bracket)  comprising 
alarm,  clock,  battery,  and,  of  course,  an  ordinary  form  bell, 
with  the  improvement  of  mercury  cups  to  receive  clock  legs, 
and  also,  by  turninj^  a  smalt  knob,  in  the  event  of  a  break- 
down, the  electrical  clock  contacts  were  thrown  out  of  gear 
and  the  ordinary  mechanical  alarm  substituted. 

I  merely  wish  to  show  that  there  is  no  novelty  attached 
to  Townley's  alarm. — Yours,  etc.,  A.  McMkkkin. 

Norwood.  S.E.,  July  10,  1891. 


Sir, — We  notice  in  your  current  number  a  description  of 
a  new  form  of  electric  trembling  bell,  said  to  have  been 
invented  by  Mr.  J.  Townley.  We  do  not  know  when  this 
{Tentleman  may  have  invented  his  bell,  but  we  beg  to 
infoim  you  that  our  Mr.  W.  R  Wynne  patented  a  bell  on 
this  principle  in  18S5  (patent  No.  7,373),  and  that  we  have 
been  manufacturing  and  supplying  these  bells  for  some 
time.  Our  patent  bell  has  fewer  working  parts  than  the 
one  illustrated  by  you,  and,  as  we  believe,  is  a  far  more 
practicable  and  reliable  article. — Yours,  etc., 

Barnktt,  Wynne,  and  Barnard. 

Nowcastle-on-Tyne,  July  10,  1891. 


MAGNETIC  BONE  SEPARATOR. 


I 


Amongst  the  machines  shown  at  the  recent  meeting  of 
the  Koyal  Agricultural  Society  at  Doncaster,  referred  to 
in  our  notice  of  the  show,  and  entered  as  a  new  implement, 
was  the  magnetic  separator,  which  we  now  illustrate.  This 
machine  is  intended  to  remove  bolt«i,  nuts,  nails,  horseshoes, 
etc.,  from  bones,  oil  cake,  or  minerals,  before  they  are 
passed  into  disintegrating  machines,  as  the  proaenco  of 
these  foreip;n  bodies  is  very  detrimental  to  the  machines. 
The  chief  difHculties  that  had  to  be  overcome  in  designing 
this  machine  were  the  large  size  and  irregular  8ha|>es  of  the 
material  to  be  treated ;  the  fact  also  that  the  iron,  parti- 
cularly in  bones,  is  frequently  entangled  in  the  bones,  so 
that  merely  itassing  the  substance  once  over  or  on  to  a  magnet 
was  not  found  sufficient  to  ensure  the  absolutely  certain 
removal  of  the  foreign  substance.  These  points  have  been. 
satisfactority  overcome  by  the  use  of  a  hollow  truncated] 
cotie,  with  10  internal  magnets,  of  alternately  op()06ittt| 
mlaiity.  The  cone  revolves  on  outside  runners,  driveai} 
by  friction  only,  which  is  found  ample  for  the  yuE^^ic^af^v 


Into  the  back  end  the  bones  are  fed  bv  a  shoot,  and,     times  over  the  magnets.     In  the  upper  part  of  the  bi 
falling  to  the  bottom,  are  rolled  over  and  over  again,  so    a  fixed  tray  into  which  the  iron  is  carried  and  col 


utiu 


ji  Company's  Millint;  MiichmeB. 

vurd  ji>  ^^  or  15  I  Each  tnagoot  in  torn  as  it  comes  to  the  bottom  is  ma 

hey  \m  "^0  \  tised,  and  romaias  so  till  it  roaches  the  top,  where  itbecM 
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demagnetised,  and  the  iron  is  detached  This  process 
is  carried  out  by  a  commutating  ring  on  the  back  of 
the  machine,  and  the  arrangement  is  such  that  each  coil 
lias  one  end  jiermanently  connected  to  one  i>ole  of  the 
dynamo,and  the  other  ends  are  in  turn  connected  during  one 
half  a  revohitTon  to  the  other  pole.  Thus  the  magnets  receive 
current  in  parallel.  Before  cutting  a  coil  out  of  circuit,  it 
is  short-circuited  tbrou^^h  a  resistance,  and  by  this  means 
no  8(>arking  of  any  consequence  occurs. 

The  machine  has  proved  itself  a  very  practical  succesa, 
and  the  value  of  the  repeated  revolutions  over  the  magnets 
have  been  demonstrated  by  repeated  trials.  The  power 
required  to  excite  the  magnets  is  alxmt  600  watts  for  the 
hirgest  size,  capable  of  dealing  with  four  tons  of  bones  per 
hour. 

The  machine  was  exhibited  by  the  Hardy  Patent  Pick 
Company,  of  Sheffield,  makers  of  the  Devil  disintegrator, 
and  was  manufactured  by  W.  T.  Goolden  and  Co.,  under 
the  joint  patent  of  Messrs.  D.  and  C-  Atkinson  and  G.  W. 
Elliott. 


HILLING  MACHINES. 


The  Britannia  Company,  of  Colchester,  recently  issued  a 
book  upon  ''Screw cutting  and  Milling  Machines,"  which 
•very  completely  went  into  the  theory  and  practice  of  screw 
cutting  of  all  kinds.  Many  new  types  of  milling  machines 
were  therein  illustrated,  and  we  give  on  op(>o8ite  page  two 
ct  the  most  modern  and  improved  machines,  which  will  not 
fail  to  be  of  interest  to  electrical  engineers. 


EXPEBIMENTS  WITH  ALTERNATE  CURRENTS  OF 
VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 
TION/ 

I  BY  NIKOLA  TKSLA. 

There  is  no  subject  more  captivating,  more  worthy  of 
study,  than  nature.  To  understand  this  great  raechanisra, 
to  discover  the  forces  which  are  active,  and  the  laws  which 
govern  them,  is  the  highest  aim  of  the  irviollect  of  man. 

Nature  has  stored  up  in  the  wniverse  infinite  energy. 
The  eteriial  recipient  and  transmitter  of  this  infinite  energy 
is  tbe  ether.  The  recognition  of  the  existence  of  ether, 
and  of  the  functions  it  performs,  is  one  of  the  most  impor 
tant  results  of  modern  scientific  research.  The  mere 
abandoning  of  the  idea  of  action  at  a  distance,  the  assurap' 
tion  of  a  medium  prevadingall  s{>ace  and  connecting  all  gross 
matter,  has  freed  the  minds  of  thinkers  of  an  ever  present 
doubt^and  by  o|)ening  a  new  horizon — new  and  unforeseen 
possibilities — has  given  fresh  interest  to  phenomena  with 
which  we  are  familiar  of  old  It  has  been  a  great  step 
towards  the  understanding  of  the  forces  of  nature  and  their 
multifold  mautfestations  to  our  senses.  It  has  been  for  the 
enlightened  student  of  physics  what  the  understanding  of 
the  mechanism  of  the  firearm  or  of  the  steam  engine  was 
for  the  barbarian.  Phenomena  u{)on  which  we  used  to  look 
as  wonders  baffling  explanation  we  now  see  in  a  different 
light.  The  Bi>ark  of  an  induction  coil,  the  glow  of  an  incan- 
descent lamp,  the  manifestations  of  tbe  mechanical  forces 
of  currents  and  magnets,  are  no  longer  beyond  our  grasp. 
Instead  of  the  incomprehensible,  as  before,  their  observa- 
tion suggests  now  in  our  minds  a  simple  mechanism,  and 
although  as  to  its  precise  nature  all  is  still  conjecture,  yet 
we  know  that  the  truth  cannot  be  much  longer  hidden,  and 
instinctively  we  feel  that  the  understanding  is  dawning 
upon  us.  We  still  admire  these  beautiful  phenomena,  these 
strange  forces,  but  we  are  helpless  no  longer;  we  can,  in  a 
certain  measure,  explain  them,  account  for  them,  and  we 
are  hopeful  of  finally  succeeding  in  unravelling  the  mystery 
which  surrounds  them. 

In  how  far  we  can  understand  the  world  around  us  is  tbe 
ultimate  thought  of  every  student  of  nature.  The  coarseness 
of  our  senses  prevents  us  from  recognising  the  ulterior  con- 
struction of  matter,  and  astronomy,  this  grandest  and  most 
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positive  of  natural  sciences,  can  only  teach  us  something 
that  happens,  as  it  were,  in  our  immediate  neighbourhood  ; 
of  the  remoter  portions  of  the  boundless  universe,  with 
its  numberless  stars  and  suns,  we  know  nothing.  But  far 
beyond  the  limit  of  [lerception  of  our  senses  the  spirit  .still 
can  guide  us,  and  so  we  may  hope  that  even  these  unknown 
worlds — infinitely  small  and  great— may  in  a  measure 
become  known  to  us.  Still,  even  if  this  knowledge  should 
reach  us,  the  searching  mind  will  find  a  barrier,  |>erbaps 
for  ever  unsurpassable,  to  the  true  recognition  of  that  which 
seems  to  bo,  the  mere  ap|>earance  of  which  is  the  only  and 
slender  basis  of  all  our  philosophy. 

Of  all  the  forms  of  nature's  immeasurable,  all-pervading 
energy,  which,  ever  and  ever  changing  and  moving,  like  a 
soul  animates  the  inert  universe,  those  of  electricity  and 
magnetism  are  perhaps  the  moat  fascinating.  The  effects 
of  gravitation,  of  heat  and  light  we  observe  daily,  and 
soon  we  get  accustomed  to  them,  and  soon  they  loee 
for  us  the  character  of  tbe  marvellous  and  wonderful  ; 
but  electricity  and  magnetism,  with  their  singular 
relationship,  with  their  seemingly  dual  character,  unique 
among  the  forces  in  nature,  with  their  phenomena 
of  attractions,  repulsions  and  rotations,  strange  manifesta- 
tions of  mysterious  agents,  stimulate  and  excits  the  mind 
to  thought  and  research.  What  is  electricity  1  and  What 
is  magnetism  ?  These  questions  have  been  asked  again 
and  again.  Tbe  most  able  intellects  have  ceaselessly 
wrestled  with  the  problem  ;  still  the  question  has  not  as 
yet  been  fully  answered.  But  while  we  cannot  even  to-day 
state  what  these  singular  forces  are,  yet  we  have  made 
good  headway  towards  the  solution  of  the  jiroblem.  We 
are  now  confident  that  electric  and  magnetic  phenomena 
are  attributable  to  ether,  and  we  are  ]}erhaps  justified  in 
saying  that  the  effects  of  static  electricity  are  effects  of 
ether  under  strain,  and  those  of  dynamic  electricity  and 
electromagotism  effects  of  ether  in  motion.  But  this  still 
leaves  the  question,  as  to  what  electricity  and  magnetism 
are,  unanswered. 

First,  we  naturally  enquire,  What  is  electricity,  and  is 
there  such  a  thing  as  electricity  f  In  interpreting  electric 
phenomena,  we  may  speak  of  electricity  or  of  an  electric 
condition,  state  or  effect  If  we  speak  of  electric  effects, 
we  must  distinguish  two  such  effects,  opposite  in  character 
and  neutralising  each  other,  as  observation  shows  that  two 
such  opposite  cficcts  exist.  This  is  unavoidable,  for  in  a 
medium  of  the  properties  of  ether  we  cannot  possibly 
exert  a  strain,  or  produce  a  displacement  or  motion  of  any 
kind,  without  causing  in  the  surrounding  medium  an 
equivalent  and  opjwsite  effect.  But  if  we  speak  of  elec- 
tricity, meaning  a  thing,  we  must,  I  think,  abandon  the 
idea  of  two  electricities,  as  the  existence  of  two  such  things 
is  highly  improbable.  For  how  can  we  imagine  that  there 
should  be  two  things,  equivalent  in  amount,  alike  io  their 
properties,  but  of  op[)osite  character,  both  clinging  to  matter, 
both  attracting  and  completely  neutralising  each  other  ? 
Such  an  assumption,  though  suggested  by  many  phenomena, 
though  most  convenient  for  explaining  them,  has  little  to 
commend  it.  If  there  is  such  a  thing  as  electricity,  there 
can  be  only  one  such  thing,  and,  excess  and  want  of  that 
one  thing,  possibly ;  but  more  ^irobably  its  connection 
deteimines  the  positive  and  negative  character.  The  old 
theory  of  Franklin,  though  falling  short  in  some  respect,  is, 
from  a  cei*tain  point  of  view,  after  all,  the  most  plausible 
one.  Still,  in  spite  of  this,  the  theory  of  the  two  electricities 
is  generally  accepted,  as  it  ap[mrently  explains  electric 
phenomena  in  a  more  satisfactory  manner.  But  a  theory 
which  better  explains  the  facts  is  not  necessarily  true. 
Ingenious  minds  will  invent  theories  to  suit  observation, 
and  almost  every  independent  thinker  has  his  own  views 
on  the  subject. 

It  is  not  with  the  object  of  advancing  an  opinion,  but 
with  the  desire  of  acquainting  you  better  with  some  of  the 
results,  which  I  will  describe,  to  show  you  the  reasoning  I 
have  followed,  the  depai'tures  I  have  made — that  I  venture 
to  express,  in  a  few  words,  the  views  and  convictions  which 
have  led  me  to  these  resulta. 

I  adhere  to  the  idea  that  there  is  a  thing  which  we  have 
been  in  the  habit  of  calling  electricity.  The  question  is, 
What  is  that  thing  ?  or,  What,  of  all  things,  the  existence 
of  which  we  know,  have  we  the  beat  reaaoa  tA  ^»!ik  i^^rt 
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triciby  1  We  know  that  it  acta  like  an  incompressible 
fluid  ;  that  there  must  be  a  conRtant  qtiantity  of  it  in  nature; 
that  it  can  be  neither  proluced  nor  destroyed  ;  and,  what 
is  more  importJint,  the  electromagnetic  theory  of  light  and 
I  all  fact^  observed  teach  us  that  electric  and  ether  pheiiomenu 
H  are  identical.  The  idea  at  once  suggests  itself,  therefore, 
H  that  electricity  might  be  called  other.  In  fact,  this  view 
has  in  a  certain  sense  been  advanced  by  Dr.  Lod^e.  His 
interesting;  work  has  been  read  by  everyone,  and  many 
have  been  convinced  by  his  arguments.     Ilia  great  ability, 

band  the  interesting  nature  of  the  subject,  keep  the  leader 
spellbound ;  but  when  the  impressions  fade,  one  realises 
that  he  has  to  deal  only  with  ingenious  explanations. 
I  must  confess  that  I  cannot  believe  in  two  electricities, 
much  leas  in  a  doubly  constituted  ether.  The  puzzling 
behaviour  of  the  other  as  a  solid  to  waves  of  light  and 
heat,  and  as  a  fluid  to  the  motion  of  bodies  through  it,  is 
certainly  explained  in  the  most  natural  und  satisfactory 
manner  by  assuming  it  to  be  in  motion,  as  Sir  William 
Thomson  has  suggested  ;  but,  regardless  of  this,  there  is 
nothing  which  would  enable  us  to  conclude  with  certainty 
that,  while  a  Huid  is  not  capable  of  transmitting  transverse 
vibrations  of  a  few  hundred  or  thousand  per  second,  it 
might  not  be  capable  of  transmitting  such  vibrations  when 
they   range   into   hundreds  of  million  millions  per  second. 

■  Nor  can  anyone  prove  that  there  are  transverse  ether  waves 
emitted  from  an  alternate-current  machine,  giving  a  small 
number  of  alternations  per  second  ;  to  such  slow  distur)»- 
ances,  the  ether,  if  at  rest,  may  behave  as  a  true  Huid. 

Returning  to  the  subject,  and  liearing  in  mind  that  the 
existence  of  two  electricities  is,  to  say  the  least,  highly 
improbable,  we  must  remember  that  we  have  no  evidence 
of  electricity,  nor  can  we  hoi>e  to  get  it,  unless  gross  matter 
is  present.  Electricity,  therefore,  cannot  Iks  called  ether 
in  the  broad  sense  of  the  term  :  but  nothing  would  seem  to 
stand  in  the  way  of  calling  electricity  ether  associated 
with  matter,  or  bound  ether ;  or,  in  other  words,  that  tfie 
BO  called  static  charge  of  the  molecule  is  ether  associated  in 
some  way  with  the  molecule.  Looking  at  it  in  that  light, 
we  would  be  justified  in  saying  that  electricity  is  concerneil 

^^      in  all  molecular  actions. 

^f  Now,  precisely  what  the  ether  surrounding  the  molecules 

is,  wherein  it  differs  from  ether  in  general,  can  only  be 
conjectured.     It    cannot    difter    in    density,    ether    being 

b  incompressible  ;  it  must,  therefore,  he  tnider  some  strain  or 
in  motion,  and  the  latter  is  the  most  probable.  To  under- 
stand its  functions,  it  would  be  necessary  to  have  an  exact 
idea  of  the  physical  construction  of  matter,  of  which,  of 
coui-se,  we  can  only  form  a  mental  picture. 
(To  he  continutd.) 
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THE  ELECTRIC  TRANSMISSION  OF   POWER.* 

I'.Y    (aSBEKT    KAPP. 

Leltuhe  \,—\Cwicin<ied  Jrttm  pa<jt  Jli^.) 

I  need  hardly  say  that,  at  the  pri^sent  time,  no  Knglisb 
milUiwner  would  dream  of  working  his  mill  in  this  fa.shion  by 
nniniHl  pnwer,  since  coal  ia  yet  abundnnt,  and  a  single  steam 
engine  is  a  far  cheaper  and  handier  instrument  for  producing 
and  controlling  a  Urge  amount  of  power  than  an  equivalent 
number  of  horsea.  On  the  other  hand,  if  power  lb  re^^piinxl 
in  small  quantities,  and  in  particular  ways,  then  the  liome  will 
produce  this  power  bettor,  more  cheaply,  and  mure  conveniently 
tlrnn  the  steam  engine.  It  may  seem  absurd  to  work  a  large 
cotton  mill  by  horse  gear  ;  but  Hul>stitute  fur  the  mill  a  farm, 
and  you  aee  ab  once  that  the  tranamiaaion  of  stored  power  to  it, 
in  the  shape  of  com,  is  a  necessary  part  of  the  agricultural 
oporations.  Now  the  hones,  in  bringing  the  corn  to  the  place 
where  the  power  ia  re<iuired,  perform  work  and  must  couauuie 
an  equivalent  amount  of  food.  They  also  perfom*  work  in 
bringing  the  empty  carta  b«M;k  again  U*  the  Geld  to  be  rechargetl. 
The  ratio  between  th«  amount  of  com  delivered  at  the  mill  and 
the  amount  taken  out  of  the  field  would  therefore  represent 
the  efficiency  of  transmiflsion.  If  this  ia  to  be  90  per  cent.,  aa  lb 
the  ca«o  of  electric  transmiasion,  we  may  take  it  that,  for  every 
100  sacks  of  com  taken  away  from  the  tield,  the  horaea  would 
eat  on  the  outward  journey  (when  the  carts  are  heavily  laden) 
6^  sacks,  and  on  tiie  homeward  journey  (when  they  are  empty) 
5J  sacks,  leaving  90  sacks  of  corn  to  be  converted  into  live 
jxjwer  at  the  mill.  The  distance  to  which  we  can  thus  carry 
atv>rod  piiwer  with  a  standard  efficiency  of  tnuuimisaion  is  a 
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ineaauro  of  the  merit  of  the  ajntem,  aa  far  aa  economy  of  powe 
ia  concerned. 

The  transniiaaion  of  atoretl  power  in  the  ahap©  of  fi 
parallel  caae.  We  k>ad  the  ci^al  at  the  pit's  mouth  into 
and  haul  them  by  means  of  locomotive  engines  to  the  ^sm 
where  the  power  is  wanted.  Part  of  th*>  coal  ia  conaumal-tt 
thy  ciutward  and  homeward  journey  of  the  tmin,  leaviiit;  ik 
rest  for  the  prmluction  of  live  power  at  the  miU.  If  t|a 
amt»utita  to  90  Umn  out  of  every  100  tons  put  on  the  t 
the  pit's  mouth,  we  have  again  au  efficiency  of  trarumi 
90  por  cent. 

I  havt^  already  mentioned  that  the  exact  distance  to  whicb  «i 
can  carry  power  by  either  of  the  tlireo  aganta  here  mentioned* 
namely,  batteries,  corn,  and  coal — depends  very  much  on  tk« 
kind  of  road  over  which  the  tranamiaaion  tAkes  pUce,  Wt 
might  afiauiuc  an  ahnoat  infinite  variety  of  cases,  but,  u  tm 
object  is  to  obtain  a  rough  general  compariaon  of  the  diflem 
syateius  rather  than  exact  figiirea  for  any  <»ne  of  tliem,  1  haTi 
assumed  merely  throe  kinds  of  roads — namely,  a  ootuabii 
carriage  road,  a  tramway,  and  railway — and  have  calculated  tht 
distance  to  which  ]>ttwcr  can  be  traubmitted  in  each  case  widii 
Ioa«  of  10  per  cent.  The  rosulta  of  theae  calculations  aru  givet 
in  the  following  table.  The  speed  of  tranamisaion  hai  bc«c 
aaaunied  at  four,  six,  and  20  milea  for  road,  tram,  and  tul 
respectively,  when  oual  or  batterioaare  the  transiuitting  agmiEi. 
and  at  four  milea  oti  all  kinda  of  road  when  com  ia  Uu 
tranamitting  agent.  In  all  cases  I  have  assumed  that  tac 
ntttd  is  the  )>e»t  of  its  kind,  perfectly  free  from  gradients  a 
curves,  and  that  the  traffic  can  be  worked  at  the  speeds  meo 
tioned  without  interruption.  In  reality,  these  conditions  Till 
«if  omi-sc,  not  all  be  fulfilled:  we  have  to  make  allowance*  fi-r 
waate  nf  i>ower  on  gradieuta,  curves,  bad  places  in  the  v^. 
for  running  at  variable  speed,  and  for  stopping  and  aturtiiig 
The  distances  given  in  the  table  are,  therefore,  throughout  I'O 
large  ;  but  as  our  purpose  is  merely  the  c^nnparisou  of  \!^ 
different  aystema,  we  m.-vy  take  the  Hguros  in  the  table  m  » 
rtiu^'h  indication  of  the  merits  of  each.  The  Hg^ures  show  ihr 
diHtaiico  in  milva  athdnable  with  90  per  cent,  elhciency  of  trani- 
tiiiasion  over  road,  tram,  and  rail  : 

Transmission*  or  Stored  Power. 
.Source  of  |>ower.  Road.  Tram.  H-ii 

( 'on!  and  steam  engine 115      ....     270     1,JAI 

i'orn  iind  hoi-BO   52     170     . 

StomKO  battery  and  electromotor...        4    10     , 

You  will  ace,  from  this  t*iblo,  that  aa  regards  etiieleucjr  Uifl 
elcL'l.rio  tranamiaaion  of  atored  jwwer  cannot  compote  with  tli« 
iilher  two  mothodfl.  A  horse  and  cart  carrying  corn  overta 
ordinary  CJirriage  rojul  works  with  twice  the  efficiency  of  Um 
•declriu  locomotive  taking  batterioa  over  a  railway.  Th« 
di8cre])ancy  is  still  greater  if  wo  comi>arc  the  electric  bieomotire 
hauling  batteries  with  the  ateam  bxjomotive  haulintc  coal.  Th* 
Ialt«r  ctm  transmit  power  over  a  distance  50  times  that  ovtr 
which  tbe  former  can  transmit  power  with  an  equnl  etHdoDcy. 
On  a  train  line  the  distance  over  which  we  can  transmit  pow« 
with  an  efficiency  of  90  per  cent,  ia,  according  to  the  tikbie,  10 
miles— that  ia  to  aay,  \i  the  whole  load  of  the  car  ia  compowdd, 
!>pitterie8,  wo  can  run  it  10  milea  out  and  10  milea  homo 
oxpondiiure  of  10  per  eent.  of  the  totfd  charga  of  the  b«i 
Now  let  lis  see  how  this  compares  with  the  storage  cars 
on  [Miasenger  tram  Unoa.  The  total  weight  of  a  fuU-sizod 
about  lOtima,  madeupRfjmewhat  as  follows  :  car  and  pro] 
gear,  4  tons  ;  batteries,  2^  tons  ;  paaaengera,  3^  tons.  If 
tons  represented  by  the  ijasaengen*  were  utilised  for  addil  __ 
at+jvage  cells,  the  car  could  run  20  miles  with  the  loss  of  10  pe* 
cent,  of  its  charge  ;  or  it  could  run  200  miles  if  losing  th« 
whtjle  of  its  charge.  As  there  are,  however,  only  2^  U>nk  xi 
batteries  instead  of  six  tons,  it  can  only  run  86  miles.  Thia  ii 
according  to  the  table,  and  more  than  atUiinable  in  practice,  foi 
the  reasons  already  stated.  Kxi>erience  has  shown  that  ators^c 
cars  can  uuly  run  from  50  to  60  miles  with  one  set  of  bat- 
teries, or  half  the  distance  stated  in  the  table.  If  we  apply  the 
tvimc  reduction  to  all  the  methods  of  transmission,  wo  tiud  that 
the  distances  to  which  pnwor  can  be  carried  electrically  in  the 
atored  forni,  with  an  efficiency  of  90  per  cent.,  are  two,  fivs, 
and  13  milea  over  a  carriage  r(«»d,  tramway,  and  railway  respec- 
tively, 

Tlie  cflicioncy  of  transmission  is,  how  ever,  not  the  only  or  even 
the  moat  imix»rtant  considorotion  in  the  prol)lem  of  transiiiitting 
power  to  a  distaiico.  The  owner  nf  »  tmnsmission  plant  caret 
nothing  for  any  theoretical  perfection  in  the  way  of  hi^ 
efficiency.  All  he  cares  for  is  the  cost  at  which  the  power  is 
doUvorod  to  hnn.  AU  other  things  being  equal,  high  efficiency 
will  iiaturally  reduce  this  cost,  and  in  so  far  is  au  advautago, 
but  in  practice  all  uther  things  are  not  wjual,  and  t^)  aim  at  high 
efficiency  regardless  of  otlicr  considerations  ia  the  reverse  of 
gi>od  engineering.  It  ia  no  doubt  gratifying  to  the  engineer  if  he 
can  point  Ui  a  tranaiiiission  plant  desiguiKl  by  him  to  give  some 
extraordinarily  high  efficiency,  but  if  this  result  has  been  obtained 
by  moans  of  an  oxorViitnnt  capital  outlay  and  excessive  working 
expenses,  it  will  not  be  ojually  gratifying  to  his  cmpht^'er,  the 
owner  of  the  installation,  who  has  to  jwiy  for  its  erection  and 
Working.     It  therefore  becomes  the  duty  of  the   engineer  so  to 


THE  ELECTRICAL  ENGINEER,  JULY  17,  1891. 


65 


plan  the  instfillAtion  that  the  cost  nf  tho  power  delivered  ahalt 
De  u  uunimum  under  aiiy  ^ven  oircumfttAnces. 

Wo  have  neen  thi\t,  as  judged  by  tho  etHciuucy  stAiidard  &lone, 
electric  bmnsminsion  of  [xiwor  in  the  st'ired  ffinn  in  b(i^>oleiiHly 
behind  th*»  nther  twtt  inothtKlH  which  vre  conipnrtHl  with  iL  Let 
ua  tK'W  Rou  whether  this  is  or  i»  not  the  cnac  if  wo  jud^o  the 
syHtcm  t>y  the  more  pmcticAl,  uiid,  indeed,  tho  only  reliable 
tost  of  ooHt.  It  is  uf  course  uadorstoiKl  that  in  ustiiuuting  tho 
annual  cost  at  so  many  pounds  per  horse-power  delivered,  we 
take  into  account  not  only  the  c<tftt  of  coal  buimt  throughout 
the  year,  if  we  obtain  tho  power  by  steam,  or  the  rent  for 
water,  if  we  ubo  a  turbine,  but  also  all  other  expensea 
which  may  properly  be  charged  to  the  power  account, 
such  as  wa}^e8  for  the  attendauta,  petty  stores,  interest,  repairs, 
and  depi*ccintion  of  plant.  Estimated  in  this  way,  the  cost  t)f 
water  power  will  be  found  to  vary  between  £2  and  £8  per 
annum,  ttie  exact  tigure  depending,  of  courae,  on  the  total 
amount  of  puwcr  available,  the  fjutintity  of  water,  ita  fall  and 
local  conditioiw,  which  niuat  largely  intluence  the  cost  of  the 
hydraulic  works.  The  cases  where  water  power  can  be  hatl  ut 
so  low  n  price  as  £2  a  year  are  exceptional  ;  on  tho  other  hand. 
if  we  have  to  piiy  as  much  as  £8  a  year  fur  water  ])ower,  it  will 
sekbmi  be  worth  while  to  transmit  it  electricnlly,  or  in 
any  other  way  ;  and  I  shall  therefora  assume  £3  and  £6 
aa  the  limits  of  cost  tor  water  power  intende<l  for  electric 
transmission.  The  coat  of  steam  power,  if  produced  by  Inrge 
economical  engines,  is  generally  taken  at  £10  per  year ; 
if  produced  by  smidl,  an<l  therefore  less  economical  onginett,  it 
niay  rise  to  £20,  and  even  £40  per  year.  I  shall  further 
assume  that  in  all  aises  the  power  is  required  for  3,000  hours 
during  the  year — that  i»,  300  work  days  of  10  hours.  At  the 
uutsot  it  is  clear  that  if  we  wish  to  transmit  Urge  parcels  of 
power — say,  100  h.p.  and  upwards  by  storage  batteries,  we 
must  be  able  to  deliver  the  power  at  a  cost  not  exceeding  £10 
a  year  ;  for  were  tho  cost  higher,  it  would  obviously  pay  better 
to  establish  a  local  steam  engine.  1  have  already  mentioned 
that  a  system  of  battery  transmission  can  be  made  Ui  yield  56 
per  cent,  efficiency,  if  we  allow  10  per  cent,  ftir  tho  tninani  isaion 
iljjelf.  To  deliver  100  h.p.  we  must,  therefore,  charge  with 
178  h.p.  during  a  time  equal  t^>  that  during  which  the  power  is 
re<Luired.  If,  therefore,  at  the  goneiiiting  station  the  annual 
horse-power  coats  £3,  the  charge  for  jiowor  alono  will  be  £5.  6a. 
at  the  receiving  station.  To  tliia  must  be  added  tho  cimt  of 
labour  iind  the  interest  and  depreciation  of  pliutt,  which,  in  lhi« 
,  case,  consists  of  the  generating  dynauK*,  motor,  batteries,  and 
Hue  of  transmission,  with  its  eiiuipment  of  locomotives  and 
waggons.  The  small  storage  cells,  as  now  nuidei,  for  lighting 
andpower  purposes,  coat  aljout  £40  per  horse-power ;  but  let 
ua  assume  that  the  larger  cells,  such  as  we  would  re*|uire,  could 
bo  had  for  £30  per  horse-p-jwer,  then  ii  battery  to  work  u 
100-h.p.  motor  would  cost  £3,330.  In  onler  t<»  ectmomiBc  car- 
riage, and  U*  reduce  thewcjarand  tear  of  colls,  it  would  be  advan- 
tageous to  have  two  batteries,  one  being  charged  while  the  other 
is  at  work.  We  have  thus  an  initial  outlay  of  £6,660  for  batteries 
alone.  The  interest  and  depreciation  on  these  will  certainly  not 
bo  less  than  15  per  cent,,  or  £10  per  horse-power.  Add  to  this 
the  cost  of  jxtwer  at  the  generating  st^ition,  that  uf  labour  and 
interest  and  depreciation  on  the  electric  machinery  and  the  line, 
and  you  will  see  tliat  it  is  ((uitc  impossible  to  compote  with 
battery  transmission  iigainst  a  local  atcani  engine,  if  the  {>)Wer 
produced  by  the  latter  costs  £10  per  annum.  But  how  does  the 
case  stand,  if  the  amount  of  power  retjuireil  is  so  small  that  it 
cauuot  be  produced  at  this  low  tigurc.  If  we  want  only  5  h.p., 
and  if  we  produce  it  by  a  local  steam  or  gas  engine,  we  shall 
have  to  pay  for  each  hor8o-|X(Wer  £20  to  £40  per  annum.  Will 
it  in  this  case  i)ay  to  transmit  by  means  of  batteries  the 
power  produced  by  a  large  and  ccouomiciil  steam  engine  at  some 
central  station  ?  If  we  have  to  build  a  tramway  «ir  riiilway  for 
this  purpose  specially,  it  will  ccrUiinly  not  i^ay  :  but  let  ua 
assume  that  a  tramway  already  exists,  and  lot  us  investigate 
whether  the  c<nnpany,  which  wc  suppose  is  working  the  line  by 
storage  can,  could  afford  to  sell  to  a  customer  on  the  line  jKiwer 
at  a  cheaper  rate  than  he  could  produce  by  a  local  engine.  Let 
us  assume,  by  way  of  example,  that  the  customer  requires 
5  h.p.  for  10  hours  daily.  Tho  battery  to  work  a  5-h.p.  motor 
will  weigh  ab»mt  2i  tons,  and  ami  £170.  The  charging  dynamo, 
motor,  and  regulating  gear  will  cost  about  £150,  so  that  the  whole 
capital  outlay,  if  we  provide  two  battorioa,  will  amount  to  £400. 
Now  let  us  see  how  such  a  system  of  transmission  will  have 
to  be  worked,  and  what  tho  wtirking  oxponsos  will  be.  I  take, 
by  way  of  example,  live  miles  as  tho  distance  between  the 
generating  station,  which  may  be  tho  tramway  dejwt  or  a 
central  electric  light  station  on  tho  lino  of  tramway,  and  the 
delivery  station.  At  either  terminus  we  must  have  mechanical 
appliances  for  loading  and  uidoading  tho  batteries  from  the  oar, 
such  aa  are  generally  used  in  connection  with  storage  cars. 
Early  in  the  morning  a  charged  batiory  is  put  on  the  car,  and 
run  out  to  tho  delivery  station,  whore  it  is  unloaded  and 
connected  to  tho  motor.  The  other  battery  which  has  served 
during  the  previous  diw,  is  loaded  on  tho  car  and  taken  back  to 
the  dep4Jt  to  be  chargofl  up  again.  In  this  manner  the  car  need 
only  make  one  jouniey  out  and  one  journey  home  daily.     As 


ita  speed  may  be  very  moderate,  say  from  three  to  four  miles 
an  hour,  the  cost  of  running  this  car  will  be  much  loss  than  that 
of  a  passenger  car,  which  must  stop  nnd  start  uvery  few  minutes, 
and  run  at  a  higher  s[»eo<l.  I  bake  3d.  por  car  mile  aa  the  cost 
of  haulage,  including  the  use  of  plant,  and  I  further  allr>w  2n.  a 
day  fi>r  labour  in  loa<ling  and  unloading  the  liatteries.  The 
account  of  working  exponsoB  will  now  stand  somewhat  aa  folhtwa  : 

Power  at  generating  station  at  £10,  allowing  Go  per 

cent,  total  etfieiency*  £77     0    0 

Haulage  ,17  10    0 

Labour 30    O    0 

1;>   per  cent,  interest  and  depreciation   on   batteries 

i'MO) SI     0 

10  per  cent,   interest  and    depreciation    on    electric 
machinery  (£loO) 16    0    0 


ToUl  annual  cost £210  10    0 

This  works  out  at  £42.  2s.  per  annum  por  horse-power 
delivered,  and  is  therefore  quite  as  high,  if  not  higher,  than 
the  cost  of  power  obtained  by  a  small  and  uneconomical  local 
engine.  On  the  score  of  economy  there  is  consequently  no 
advantage  in  transmitting  power  by  storage  batteries  in  the 
present  case,  where  the  distance  of  transmission  is  five  miles. 
Had  tho  distance  been  less,  the  working  expenses  would  also 
luivo  come  out  smaller,  but  not  by  any  considerable  amount. 
The  otdy  item  in  which  we  could  save  is  cost  of  haulage,  and  if 
we  neglect  this  altogether  we  have  still  to  pay  £348.  12a.  per 
annual  horse-power  delivered.  Battery  transmission  oan  there- 
fore not  compete  againat  power  produced  by  a  local  engine, 
even  if  tho  latter  bo  of  tho  ratlior  uneconomical  typo  which 
uaers  uf  small  power  still  tolerate.  But  how  stands  the  case  if 
for  some  local  reason  tho  employment  of  a  heat  engine  of  any 
kind  is  precluded  ?  We  have  then  tho  choice  between  electric 
transmission  by  mciina  of  batteries,  and  directly  by  means  of  a 
pair  of  wires.  Wliich  will  be  tho  moro  economical  ?  As  the 
dynamo  and  motor,  except,  |)orhaj)B,  in  the  matter  of  voltage, 
will  be  tho  same  in  either  case,  tho  answer  to  this  question 
turns  upon  the  comparison  of  the  batteries  and  line  of  wires. 
Tho  first  question  Uy  consider  is  whether  our  wires  may  in  tho 
case  of  direct  transmisaiun  l>o  carried  overhaul  on  poles  and 
insulators,  or  nmat  be  put  underground.  If  the  former  be  tho 
case,  the  line  need  not  e«*st  more  tlian  £130  per  mile  ;  and  I 
may  at  once  mention  that  from  the  oxi)erience  gained  with 
various  [Kiwer  transmisaiftns,  which  I  hope  to  bring  before 
you,  this  item  can  be  estimated  with  a  fair  degree 
of  accuracy.  As  I  shall  have  to  deal  m<»re  in  detail  with  the  cost 
and  constniction  of  live  iKiwer  transmission  plants  later  on,  I 
shall  utft  enter  into  details  at  present,  and  must  ask  you  to  take 
my  statements  as  to  cost  of  lino  and  ci>st  of  power  transmitted 
;is  correct,  though  I  do  not  now  show  how  the  account  is  made  up. 
Aa  regards  transmission  by  wires  placed  underground,  there  is, 
as  far  as  I  know,  no  example  of  such  an  installation,  and  we  can 
thereff>re  not  verify  our  estimate  by  reference  to  work  actually 
executed,  as  we  can  in  the  case  of  overhead  transmission.  Wo 
are  thus  forced  U:t  calculate  the  cost  of  the  line  according  to  tho 
data  obtainable  for  electric  light  mains,  and  I  take  for  this 
purpose  an  estimate  made  by  Mr.  Crompton  in  his  paper  on 
"Central  Station  Lighting,"  read  before  the  Institution  of 
Electrical  Engineers  on  the  12th  of  April,  1888.  In  this  paper 
Mr.  Crompton  gavo  tables  for  the  cost  of  underground  mains 
of  various  types  and  sixes,  and  by  reference  to  his  tables  I  dnd 
that  a  main  of  the  section  required  for  the  transmissiitn  of 
5  h.p.,  and  insulated  so  as  to  safely  bears  prossuro  of  1,000 
volts,  would  aist  about  £670  per  mile.  We  liave  now  all  tho 
necessary  |>articulani  for  making  a  com[>arison  of  the  coat  of 
transmission  and  diroct  transmission,  the  latter  by  both  over- 
head and  underground  wires.  Tho  following  table  gives  the 
result.  Tho  cost  includes  the  charge  for  power  at  the  gene- 
rating station  (taken  at  £10  per  annual  horse- power),  and 
interest  and  depreciation  on  the  plant,  which  is  taken  at  15  per 
cent,  for  the  batteries,  SLud  10  per  cent,  for  the  line  and  electrical 
machinery. 

TiLANHMl!iS10y  PUkNT  roK  5  H.P. 


* 


Distatico  of  trans- 

Annual cost  per  horse-power  delivered,  if  tho 
transniissioD  is 

mission  in  miles. 

By  batteries. 

Direct 

Overhead. 

Underground. 

1 

s 

4 
5 

£ 

36-1 
37-6 
391 
40*6 
421 

£ 

22-8 
25-6 
•28 

30-6 
33 

£ 
33-6 

47*2 
60 
74 
87 

*  In  this  case  the  efficiency  is  the  ratio  of  the  power  supplied  to 
tho  charging  dynamo  to  that  obtained  from  the  motor,  and  does 
not  include  (tower  spent  in  transmission,  being  charged  for  in  Um 
account  at  3d.  per  car  mile. 
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^m  We  see  from  thia  table  that  if  there  is  no  objection  to  an 
^ftverhead  line,  the  electric  transmission  of  stored  power  by 
^'ineans  of  batteries  cannot  compete  against  the  direct  ti'nnB- 
mission  of  live  power  by  means  of  a  pair  of  wires,  even  if  the 
distance  is  couaiderable.  But  in  tt^twns  we  cannot  have,  or  at 
least  we  ouf^ht  not  to  tolortite,  « tverhcnd  lines,  und  if  we  work 
with  an  uiidergrnund  line  we  find  that,  for  distances  exceeding 
one  mile,  the  battery  is  a  more  economical  transmitting  agent 
than  the  wire.  Here  we  have  at  last  found  a  case  whore  it  will 
be  advantageous  to  transmit  power  by  means  of  stoiugc  batteries, 
but  there  are  so  many  conditions  attached  to  the  case  that  the 
tield  of  application  of  such  a  system  must  necessarily  remain 
very  limited.  First,  the  power  must  he  required,  m)  tu  say,  in 
small  parceU  ;  secondly,  there  must  be  a  tram  line  liandy,  and 
the  customers  must  have  facilities  fur  loading  and  uidoading 
the  batteries  and  accommodating  them  on  his  promises  ;  thirdly, 
there  must  be  a  charging  station  on  the  line  having  similar 
facilities  ;  fourthly,  the  use  of  an  overhead  line  must  be  excluded; 
fifthly,  the  distance  must  exceed  oneraile;  and,  finally,  there  must 
be  some  reason  whya  local  engine  cannot  be  used.  I  need  hardly 
point  out  that  a  system  of  transmission  fenced  in  by  so  many 
conditions  cannot  have  any  commercial  impi.)rtanco.  Thus  far, 
the  result  of  our  investigation  is  entirely  negative.  We  find 
that  transmiasion  of  power  by  means  of  storage  habteries, 
whether  the  power  transmitted  bo  large  or  small,  is 
not  so  economical  as  other  methods  of  transmission,  and 
has,  therefore,  no  commercial  value  for  all  cases  where 
these  other  methods  are  applicable.  If  I  have,  never- 
theless, devoted  some  part  of  this  lecture  to  the  subject  of 
battery  trauamisaion,  it  was  because  the  idea  of  distributing 
power,  so  to  apeak,  bottled  up  in  batteries,  seems  to  have  a 
fatal  charm  for  many  inventors.  It  is  an  old  idea,  but  is  always 
coming  up  ngtiin,  and  Fur  this  rciiaoii  1  iliuught  it  advisable  to 
go  a  little  into  ligures  and  show  you  how  the  case  really  stands. 
It  might,  perhaps,  be  objected  that  aa  no  distribution  of  stored 
power  by  means  of  ambulant  batteries  has  aa  yet  been  prac- 
tically introduced,  it  is  premature  to  give  an  opinion  as  to  the 
possibilities  of  such  a  system.  The  idea  of  battery  distribution 
of  power  is,  as  n  matter  of  fact,  entertained  not  only  by  amateur 
electricians,  but  ala«)by  i)ractical  engineers.  Aa  nti  example  of 
this  fact,  I  may  quote  a  passage  in  a  report  written  about  two 
years  ago  by  Mr.  J.  F.  Fflnning.  This  gentleman,  reporting  to 
the  Cataract  Construction  Company  on  the  question  of  utilising 
the  power  of  Niagara  Falls,  sjiya :  **  Power  and  lighting  currents 
may  be  electrically  transmitted  to  neighbouring  cities^  and 
possibly  sttjrage  batteries  may  be  electrically  charged  and  re- 
charged, and  many  times  forwarded  for  use  in  surrt^unding 
cities."  When  writing  this,  Mr.  Fanning  had,  of  course,  in 
view  cheap  water  iwiwer,  and  prolmhly  canal  tninsportatiou. 
If,  at  the  same  timoj  batteries  could  be  made  cheaper,  lighter, 
and  more  dunible  than  they  actually  are  at  present,  then,  but 
not  until  then,  will  they  become  oommereially  possible  hs 
transmitting  agents  in  compotititMi  with  other  systems  of  p<jwer 
transmission.  Taking  butteries  as  wu  find  them  at  present, 
their  use  as  agents  in  the  transmission  of  pfiwer  is  only 
juBtitiablo  in  cases  where  the  direct  transmission  by  means 
of  conduotora  cannot  be  8mj>loyoJ  ;  and  this  brings  me  to  the 
consideration  of  the  oidy  case  of  the  electric  transmission  of 
stored  powerwhioh,  asyet,  has  attained  bo  practical  importance — 
namely,  the  use  of  batteries  for  locomotive  purp^aes. 

Although  electric  tramcars  come,  strictly  spejiking,  within  the 
title  of  my  lectures,  I  do  not  propose  to  consider  thuni  at  any 
length,  the  reason  being  that  this  oranch  of  ]:K>wor  transmissiiiu 
alone,  if  treated  in  detail,  would  absorb  all  the  time  at  my 
disposal.  I  shall,  thuvefore,  content  myself  in  taking  uii  the 
subject  only  so  far  aa  is  necessjiry  to  show  in  a  geneiiil  way 
what  is  the  present  practice  in  this  branch  of  power  transmission. 
We  have  in  this  country  two  very  good  examples  of  battery 
tramcars,  the  one  being  the  cars  now  running  in  Binninghnni, 
and  the  other  the  cars  on  the  Barking-road  line  in  the  norlli  of 
London.  Of  the  former  I  have  not  been  able  to  obtain  much 
information,  but  of  the  latter  I  have,  by  the  kindness  of  Mr, 
T.  Fraser,  who  superintended  the  erection  and  working  of  the 
plant,  been  able  to  obtain  all  the  information  ret^uired  for  my 
purpose.  I  am  also  indebted  ttj  Mr.  Reckomukun  for  information 
regarding  his  cars,  which  are  in  use  at  Philadelphia.  The 
accompanying  table  gives  the  principtd  data  of  these  cars  con- 
veniently arranged  for  comparison  and  reference. 

Taking  the  averages  of  the  last  two  linos  in  the  table,  we  find 
that  fur  a  car  representing  a  total  rolling  weight  of  10  tuna,  we 
require  a  battery  caiwble  of  giving  u  maximum  output  at  its 
terminals  of  10  e.h.p.,  and  a  mean  output  of  5'6  e.h.p.  It 
must,  however,  be  noted  that  the  latter  figure  applies  to  the 
time  the  car  is  actually  in  motion,  and  does  not  include  the 
power  wasted  in  starting.  Mr.  Fi*aser  has  made  very  careful 
observations  of  the  power  Hewing  out  of  the  batteries  during 
the  whole  of  the  time  the  cor  ia  in  service,  and  found  that 
the  integrated  power  divided  by  time  comes  tt)  7*33  e.h.p.  ; 
that  is  say,  a  motor  taking  from  the  batteries  all  day  long 
7*33  e.h.p.,  will  take  from  the  batteries  the  same  amount 
of  power  that  is  actually  t&ken  under  the  intermittent 
work   going  on  in  tho  running  of  a  tramcar,      Of  the  7*33 


e.h.p.,  a  good  motor  will  yield  aboat  6^  b.h,p.  Tskmf 
the  efficiency  of  the  batteries  at  60  p»ercent.,  a  figure  by  b& 
means  too  low  wlieu  we  consider  the  very  irregular  nature  U 
the  Work  done  by  these  batteries  when  in  service,  we  find  Hm 
the  electrical  horse-iwwer  of  the  charging  dynain«>«  required  p« 
car  is  about  12  e.h.p.  The  mtio  between  the  indicated  powr 
of  the  engine  and  the  output  of  the  charging  dynamo  msy  hi 
taken  at  80  per  cent.,  so  that  we  shall  have  to  prondt 
onj^ne  power  at  the  rate  of  15  i.h.p.  for  every  car,  provided  ll» 
engines  are  worked  for  the  same  number  of  hotirs  that  thecsa 
are  in  service.  If  the  engines  are  worked  for  a  longer  tisM^ 
say  by  night  as  well  as  by  day,  a  corresponding  reduction  in  tin 
total  indicated  power  of  the  station  can  of  course  be  made. 
Storage  Battery  Tr-imcabs. 


Biiming- 

Barking- 

Philad«I]^is. 

ham. 

road. 

Small  car. 

Large  OL 

Weighbofcar  (in  tone) 

— 

3  "275 

2-300 

3-«a) 

Weight  of  motors  and 

eear  (in  tonB)    

\\cig)it   of    batteries 

— 

1'360 

•980 

1J40 

(in  tons) 

2-850 

2-4M 

1-770 

2-430 

Weight  of  passengers 

(in  tons) 

3-300 

3  600 

2-230 

S-fiUQ 

Total   rolling   weight 

(in  tons) 

10-50 

10  63 

7 -is 

10-81 

Percentage  of  paying 

load 

31  6 
66 

30 
»4 

33-2 

Number  of  cells  

116 

Maximum  current  .. 

— 

70 

70 

80 

Maximum  energy  at 

battery     terminals 

(electrical       horse- 

power)     

If) 

14 

2S 

Avenkge    energy    at 

battery     terminals 

(electrical       horse- 

jx)wer)    



G 

4-8 

5*4 

Maximum  energy  [ler 

10    tons  of   rolhng 
weight     (electrical 

horse- fwjwer) 

— 

17-8 

18-7 

21*3 

Average  energy    jjer 

10  tons   of    rolling 
weight     (electrical 

horse-power) 

""■ 

6-65 

6-42 

4-95 

Returning  now  to  the  subject  of  the  cost  at  which  stored 
power  can  be  retailed  by  electric  transmission  to  snudl  ooo- 
sumera,  let  us  briefly  glance  at  the  rival  system — namely,  tlM 
distribution  uf  small  parcels  of  live  power  from  a  central  elec- 
tric light  station.  One  hears  it  often  stated  that  the  supply  cf 
power,  and  not  that  of  liglit,  must  become  the  chief  busineMof 
such  stjitions.  The  argument  in  support  of  this  view  ia  some- 
what aa  f(jllow8  :  Tho  demand  for  light  is  very  uneven,  being 
less  than  a  teivth  uf  the  capacity  of  the  station  for  many  houn 
during  the  day,  and  rising  very  rapidly  towards  evening.  The 
period  of  large  demand  comprises  (mly  a  few  hours,  and  during 
that  time  the  engines  work  with  great  economy.  During  tlM 
remainder  of  the  day  the  economy  is  less  ;  and,  in  fact,  the 
){rcater  y>ortion  of  the  coal  bill,  cost  of  attendance,  and  int«reek 
on  the  capital  outlay  is  chargeable  to  light  running.  If,  ther^ 
fore,  by  the  sale  of  power,  we  could  keep  the  central  station  pUnt 
economically  working  during  the  whole  r}f  the  day,  tho  increaee 
in  the  working  expenses  would  bo  slight,  but  the  increase  of 
revenue  wmdd  bo  very  considerable.  This  argument  is  perfectly 
sound,  but  it  has  tlie  rather  serious  defect  that  it  will  not  conviuce 
the  very  people  frf>m  whom  this  large  increase  of  revenue  u  to 
be  obtained  ;  for,  let  us  see  what  it  means  to  the  user  of  power. 
Aa  you  know,  electric  current  is  supplied  from  central  stations, 
at  a  charge  varying  from  4id.  to  8<1.,  and  even  Is.  per  Board  of 
Trade  unit.  The  usual  eliarge  in  London  is  about  7d.  Now, 
suppose  a  auiall  manufacturer,  requiring  only  a  few  horse- 
power,  determines  to  discard  his  snmll  steam  or  gas  eng^uie,  and 
put  up  rvii  electromotor,  to  be  worked  by  current  from  a  central 
station,  what  will  tho  power  cost  him  i  This,  of  courae, 
depends  on  the  time — that  is,  the  number  of  hours  in  the  year 
during  which  he  re<|uirea  iK>wor.  If  he  has  a  small  factory,  in 
which  work  is  steadily  going  on  day  by  day,  you  may  eetiooate 
that  the  power  will  bo  required  during  3,000  hours  per  annum. 
It  is  now  very  easy  to  calculate  the  annual  c<iBt  of  each  brake 
horse-power.  Allowing  £1.  lOs,  per  horse-power  for  deprecia- 
tion and  interest  on  the  mot<ir,  ami  £1  for  petty  stores,  we  find 
that,  at  7d.  |)er  unit,  tho  aimuid  horse-j>ower  comes  to  JB75. 
With  current  at  a  different  price,  tho  coet  of  power  will  be 
accordingly  altered,  as  shown  in  the  table  : 

PowEK  Derived  fhom  a  Central  Station. 
Cost  of   Board    of    Trade\    d.      d.      d.      d.      d.      d.      d.     d« 

unit   i      12       3       4      5       6      7      8 

Cost  of  annual  brake  horse- \    £       £££        £       £££ 

power  for  H, 000  hours   .../r2'9  233  335  439  54'2  64-5  76  864  »j 

It  ia  clear  from  this  table  that  the  small  user  of  power  wilii 
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only  UBO  an  olectroniotor  if  ho  can  get  current  at  alxjut  3(1.  per 
unit,  M\(\y  unloas  olectric  lifjht  comp.'inieB  can  supply  at  this 
prico  (which  nt  tlio  preacnt  time  docB  not  seem  Hkely)  there  iB 
HO  prospect  (if  suijplying  electric  power  to  small  factories 
wanting  the  power  coutinuously.  Another  disadvantago  ia  thnt 
the  dcnitind  for  power  muBt,  in  winter  at  any  rate,  overlap  the 
demand  for  light,  thus  re<|iuring  the  erection  of  additional 
plant.  If,  however,  the  power  ia  only  re*iuirod  intomiitteutly, 
then  the  olcctromot'<jr  ia  by  far  the  cheapest  inBtrumcnt  for 
producing  it,  not  only  aa  regards  first  coat,  but  also  as  regards 
working  expenses.  There  are  many  small  tnidoa  in  which  i)owor 
is  wanted  only  for  a  few  hours  during  the  day.  If,  for  instance, 
the  actual  running  time  of  a  lathe  is  twi:i  hourn  daily,  then  the 
cost  of  the  annual  horse-power,  with  current  at  7d.,  would  only 
bo  £15,  a  figure  which  cannot  he  t^iuchcd  by  either  steam  or 
gas.  There  ia  the  further  advantage  of  having  the  power 
Always  ready.  There  is  no  need  to  get  up  steam, 
look  to  the  feed  pump,  open  cylinder  cocks,  turn  the 
engine  over  the  centre,  and  generally  do  the  dozen 
little  things  which  arc  required  in  starting  an  engine.  With  a 
motor,  all  that  ia  required  is  to  turn  on  the  switch  when  the 
w3wor  is  wanted,  and  to  turn  it  off  ag:iin  when  the  job  is  dr>ne. 
For  doincatic  purposes,  again,  nothing  could  bo  more  haiuly  and 
ectmomical  than  electric  power  aupplied  from  n  central  stAtiun. 
I  have  hero  a  collection  of  appliances,  for  tho  lonn  of  which  I 
hftVG  to  thank  the  Keys'  Electric  Ct»nii»any,  and  I  can  show  you 
how  easy  and  convenient  it  ia  to  apply  electric  power  tt»  smnH 
domestic  machinery. 

I  have  in  tho  present  lecture  dealt  with  what  may  be  termeil 
general  qiicstions  of  engineering  policy  rather  than  with  tochnicAl 
details,  and  I  am  afraid  you  will  have  found  the  financial  i)iirts 
of  the  lecture  rather  a  di^  aiibject.  The  ciuestion  of  cost  ia, 
however,  of  llic  utmost  iuiporUincc  in  engineering  work,  and  it 
was  therefore  necessary  to  give  it  some  conaideiiition.  In  tho 
remaining  two  lectures  I  shall  bo  able  to  turn  to  the  more 
interesting  imrts  of  our  subject,  and  bring  before  you  some  of 
tho  scientihc  principles  and  technical  details  relating  to  the 
electno  traLismission  of  live  power  over  lung  and  short  distaucus. 


ELECTRIC  TRAMWAYS. 


*Somo  time  since  Mr.  Frederick  Brown,  A.I.E.E.,  was 
rc'inosted  to  report  to  the  Walsall  Corporation  on  electric 
traction.  Mr.  Brown  visited  America,  and  carefully 
examined  into  the  equipment  and  working  of  many  of  tho 
tramways,  and  upon  hia  return  reported  to  tho  Corporation. 
After  referring  to  the  various  tines  inspected,  he  sums  up 
his  conclusions  in  the  following  manner : 

There  ore  three  styles  of  carr)'ing  the  overhead  wire,  which  is 
known  aa  the  trolley  wire. 

1st.  Whore  thoro  are  two  lines  of  rails,  ceiktre  poles  are  used 
with  nn  arm  on  each  side  carrying  the  wire.  These  would  not  be 
suitable  for  our  streets  and-roads  ;  though  in  wide  roads  they  do 
not  look  very  bod.  In  our  roads  they  would  be  in  the  way^  and  a 
dantjerous  obstruction. 

2iid.  Where  the  tram  lines  are  laid  at  the  «de  of  the  rood  or 
street,  polofl  with  an  arm  arc  used,  carrying  tho  trolley  wires  over 
the  coDtre  of  the  track, 

3rd.  Lighter  poles  ore  erected  on  each  side  of  the  street,  and  a 
wire  called  a  span  wire  (which  is  not  u^ed  for  conveying  electricity, 
butoolyosa  means  of  supjxirt)  i.i  stretched  across,  and  the  elec- 
tric or  troUoy  wire  is  hun?  from  that  over  the  centre  of  ttie  track. 
This  is  by  far  tho  mofit  convenient :  and  in  the  American  roads, 
whore  trees  are  i>lAnted  on  eoch  side,  is  the  leo^t  unsightly,  and  iSr 
all  things  considered,  I  think  the  most  suitable  for  use  here,  as 
our  streets  vary  in  width,  thua  varying  the  distances  from  the 
rail  to  the  kerb,  which  would,  if  the  second  plan  named  above  bo 
used,  necessitate  tho  arms  on  the  polos  varying  in  length,  which  I 
fear  would  look  very  unsightly.  At  junctions  and  corners  there 
ia  some  complication,  which  is  certainly  no  ornament  to  tho 
streets,  but  it  is  entirely  a  matter  of  opinion.  I  tind  that  the 
public  in  America  prefer  tho  eyesore  of  tho  wires  to  horse  or  steam 
power  ;  the  noiso  and  smoke  of  tho  latter  they  much  object  to. 

I  submit  various  photographs  for  your  inspection,  and  am 
expectiug  others. 

Other  wires  than  the  trolley  wire  are  necessary  for  bringing  the 
uower  to  tho  various  sections  of  the  trolley  wire.  These  ore  called 
feeders,  and  are  carried  on  insulators  attached  to  tho  poles  that 
carry  tho  span  wires. 

In  im|K)rtant  streets  I  shoulrl  advise  these  bein?  put  under- 
ground, but  outside  the  centre  of  the  town  they  might  bo  run  as 
10  usual  in  America. 

The  B|>eed  of  the  cars  is  regulated  by  the  city  authorities,  and 
varies  on  ditforent  roada  from  six  to  1*2  miles  f>er  hour,  though  the 
latter  is  often  much  exceeded  outside  tho  cities, 

The  electric  oars  are  safer  than  the  ordinary  cable  car,  as  they 
can  be  ran  in  either  direction  at  will,  and  so  can  back  out  of 
danger  if  neoessorv,  and  tho  danger  of  the  grip  getting  cjiught  in 
a  broken  strand  of  a  cable,  and  so  the  driver  losing  tho  power  of 
stopping,  is  avoided. 

The  speed  can  be  varied  at  will,  from  a  crawl  to  30  or  more 
miles  per  hour.     There  ia  complete  absence  of  jerk  in  starting,  the 


suddenno»*s  of  the  stop  of  course  being  in  tho  hands  of  the  driver, 
who  can,  if  necessary,  step  within  a  cur's  length  when  going  at 
full  s|>eod. 

At  first  there  was  some  trouble  with  joints  in  the  trolley  wire 
giving  way,  but  this  appears  to  be  a  thing  of  the  past,  as  improved 
ixicant*  of  jointing  havo  been  introtlurwl. 

Much  of  the  ovorhcnd  work  in  America  has  boon  done  in  a 
flurried  manner,  nr»d  conhl  be  mndo  much  neuter  and  safer  with 
more  care  and  time  being  s[>ent  u|K)n  it.  This  point  should  be 
insisted  ui>on  if  tho  syRtein  be  allowed  here. 

I  found  no  complaint  from  interruption  to  ordinary  traflic  from 
the  wires,  they  being  high  enough  for  all  loads  to  (mips  umler, 
excepting  some  special  cars  belonging  to  a  circus,  tho  wires 
preventing  the  emblematic  chnrsctcrs  from  riding  on  tho  top. 

In  America  the  wires  are  cnrriwl  about  IHft.  from  tho  ground. 
Tiioy  should  bo  rather  higher  here  to  allow  of  our  fire  escape 
{>assing  under.     The  American  csca[tes  are  carricl  horixontAlly. 

In  cases  of  ^ro  the  firemen  cut  the  wiro«  down  if  necesf^nry,  the 
current  Iwing  cut  off  from  that  section — telephones  being  fixed  in 
ttie  i>ower  stations  for  the  purpose  of  giving  notice,  or  a  system  of 
electric  signal*  i;*  used. 

I  have,  for  your  inPf)ection,  a  number  of  ropoits  from  various 
bodies  on  tht*  puhjpct,  among  which  you  will  find  lottery  from  a 
number  of  mayors  of  cities  in  which  overhead  wires  are  in  use. 

In  reply  to  the  ()oints  on  which  you  reciuested  me  to  obtttin 
s|»ecial  information  I  bog  to  state  : 

Ist.  Duplicate  lines  of  rails  ore  not  neoeeeory  unless  required  by 

the  traffic. 
*Jnd.  The  existing  lines  of  rail  will  need  some  alteration— vix^, 

each  rail  needs  connecting  to  the  next  by  a  strong  cop[>er  wire 

riveted     into  each,   and    they  also  need   electrical  connontion 

across.     Kitrth-plates  should  also  be  put  in  at  times,  as  it  tends  ' 

to  lessen  tho  action  on  the  tolephoue. 
3rd.  Posts  may  be  on  one  or  both  nidee  of  the  road, 
■ith.  Tho  [K)f>ts  are  not  complained  of. 
.^th.    The  potits  are  about  -10  yard j<,  or  I20ft.i  apart. 
filh.  The  i>OHts  can   be  used  for  carrying  other  wires  and   for 

carrying  electric  lam|is,  and  could  be  userl  for  sower  ventilation. 
7th.  Tho  roads  are  mostly  lighted   by  electricity,  some  with  gn 

and  some  with  oil. 
!:ith.  Tho  poles  are  to  be  so  fixed  as  to  be  safe,  and  the  wires  to  be| 

not  less  than  19ft.  high. 
9th.  No  special  rule  as  to  distances  from  kerb.    The  narrowest* 

street  I  saw  was  20ft.  6in  wide,  and  it  had  a  4ft.  tiin.  track  in 

centre.     This  street  had  two  tracks  in  it,  but  tho  tram  people 

altered  it,  as  it  delayed  their  traffic,  tho  cars  not  being  able  to 

pass  a  standing  cart  or  waggon. 
10th.  The  amis  project  to  centre  of  traok. 
Ilth.  No  objection  is  raised  excepting  by  circus  proprietors. 
li£th.  Horses  seem  to  take  no  notice.     I  only  saw  one  case  of 

restiveness. 
I3th.  Cars  work  either  way,  and  do  not  need  to  be  turned. 
14th.  A  bell  has  to   be  rung  on   noaring  a  cross   road,  and  heodl 

lights  are  carried.     The  driver  rin^s  the  bell  with  his  foot,  thusl 

leaving  both  hands  for  the  brakei^  it  necessary. 
K'>th,  Tlio  cars  passing  each  other,  or  passing  a  orossingi   must 

always  sound  a  bell. 
16th.  Authorities  limit  the  speed  from  six  to  12  or  more  miles  per 

hour.     Tho  driver  has  complete  control. 
17th.  I  heard  of  no  complaints,   though  at   times  they  have  them 

from  what  they  term  tho  abutters — i.e.,  persons  whose  property 

ahutA  ui)nn  the  street  in  which  the  lines  of  rail  are  laid. 
IStli    The  width  of  pavement  varies  so  much  that  I  can  give  no 

measurements. 
19th.  The  wires  are  mostly  carried  overhead — soma  ore  under^ 

ground. 
20th.  The  wire  is  fixed  to  an  insulator  at  the  temunos,  and  ia 

above  tlie  heads  of  the  public. 
'Jlst.  There  is  no  danger  to  human  life. 
l^2^d.  The  posts  vary  in  thioknosa  and  material,  some  being  wood, 

some  iron  tube,  and  some  lattice  work  in  iron  ;  the  base  being 

about  6tn.  to  Sin. 
2vird.   Unless  the  improved  motors  are  used  the  noise  is  objection- 
able.    With  the  improved  motors  and  gear  I  heard  of  complaint 

of  their  not  making  noise  enough. 
24th.  There    is  at    times  a  little  sfuirking   visible  which   might 

frighten  a  horse,  but  I  failed  to  hear  of  a  cose,  and  as  our  roai:ls 

are  better  than  tho  American,  this  dashing  would  be  reduced. 
2oth.  The  narrowest  road  I  mw  was  about  "20(1.  iMn.      Tho  widest  | 

wos  I'iOft. 
'26th.  There  arc  streets  where  telegraph,  telephone,  and  electric 

light  wire  posts  are  fixed,  with  the  poles  for  the  cars.     Tbey  are 

fivtxi  any  how  that  seemed   best  to  the  men  who  put  them  up, 

and  want  ^omo  regulations  in  this  rc»i>oct. 
27  th.  Signboards  and  other  projections  havo  been  allowed,  but  ara 

biting   removed    pretty  fast   by  the   authorities,   though  many 

remain. 
2xth.  There  are  from  one  to  six  Unes  on  some  of  the  poles. 
29th.  The  tramways  are  worked  by  private  companies  and  not  by 

the  authorities. 
.')Oth.   [  found  no  case  in  which  the  authorities  bod  any  right  to  usa  j 

the  traniways  for  public  purjio^os  without  paying  for  such  uec. 
3lat.   Their   lire  eaca|)es   are   run  horiKontully  and  they   have   no  I 

trouble,  thoueli  if  a  wire  i^^  in  tho  way  they  cut  it  down. 
32nd.  Tho  maximum  ])Otential  is  in  use  now,  and  the  usual  one  iA 

500  volts. 

I  may  state,  in  conclusion,  that   tho  use  of  the  system  is  muc 
increosmg,  there  being  on  order  in  the  works  that  I  visited  some 
2,000  motors. 
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REPORT  ON  INSPECTION  AND  TESTS  OF  BROWN'S 
PATENT  ROTARY  EXPANSIVE  ENGINE. 

BY  PROF.  JAMIKHON,  M.I.f.E.,  K.R.S,E.,  YTTC. 

The  follovping  is  the  6xi>eri's  rei)ort  to  the  makers  upon 
this  engine  : 

Having  been  retjueated  by  you  to  test  and  report  upon  your 
laiost  improved  rotary  engine,  I  went  to  Mc^erH.  Lang  and  Son's 
tool  works,  John8U)no,  on  the  mornini(  of  Wedne^idny  lft*t,  the 
27tK  Ma-y^,  with  two  ast>Letant0,  where  I  found  the  boiler,  engine, 
and  all  the  necessary  InHtrumente  in  perfect  order. 

(fmeral  [)t>*rripfinu  of  Ewjinr.  and  Hrnkf  Gear. — Before  giving 
the  details  of  my  teste  I  will  describe  briefly  the  general  features 
of  your  engine  and  the  brake  gear  adopted  by  aid  of  the  accom- 
panyii^  photo-lithograph  from  a  freehand  sketch  mode  by  Mr. 
J.  U.  Oswald  Brown,  artist,  on  June  4th,  prior  to  my  taking  the 
second  set  of  indicator  cards. 

DfJai/s  ofCyliuiUr  ciud  \'aivfs.  —The  chief  point*  of  novelty  about 
your  engine  are  the  cylinder,  piaton,  and  valves.  The  cylinder  is 
only  10*6in.  diameter  by  8-625in.  in  length,  or  746*9  cubic  inchow. 
The  cross  area  of  the  piston  is  405  Kiuaro  inches,  and  its  length 
is  S-6'25in.,  or  349'.1  cubic  inches,  so  tnat  it  ocGUpiee  nearly  ooe- 
balf  of  the  volume  of  the  cylinder, 


cfTeotive  area  of  the  piston  causes  the  Utter  to  revolve.    The 
higher  the  piston  speed,  the  greater  is  the  economy  of  steftm. 
The  st-cam,  after  being  cut  off  by  the  rotating  vtUves,  expMuls, 
doing  work  until    It   exhausts  through  the  axle   boosee  of  t^  j 
oscilbtin^  valve-doors. 

Prtlimtuary  IiiJipcction  and  Veri/tcntion  of  Aj^para/UA. — I  cafe- 
fully  measured  the  volume  of  the  boiler  water  supply  tank,  aad 
found  it  to  be  HOalb.  for  every  barrel  full,  checked  the  Drake  spna; 
balances  by  (Jovornment  Btamj>ed  standard  weight*,  «aw  thai  tits 
brake  ropes  were  properly  adju8tedf  and  found  the  radios  of  the 
brake  load,  r,  to  bo  '2'04l7ft.,  which  gave  the  logAritboa  of  tbe 

constant,  etc.,  for  brake  horse-power  I  log  --^-^^g; )  =  4"5805. 

\  33,000/ 

log.  of  constant =  4'5895 

log.  of  mean  brake  pull.  93-21b.  =  1*9694 
log.  of  mean  speed,  J374*5 ^Z'76&9 

log.  of  mean  B.H.P..20  8   =  !-3182 

T'rio/  A'uw,  Periodiral  Ofjstri^uiHM. — With  st<eam  nhut  otTfrm 
the  engine,  the  feed-water  was  forced  into  your  locoxnotiw  malti 
tubular  boiler  by  the  injector,  until  it  reached  a  definite  mark 
fabout  half  gloss)  on  the  polished  brass  scale,  fixed  imtnediateljr 
behind  the  gauge  glass.     The  water  supply  tank  was  then  filled  ap 
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S  I',  tileampifw  from  the  locomotive  boiler;  S  V,  st^jp  valve  ;  SI'i,  SP™,  ntcam-piiKJs  brnnchiiig  to  eiieh  rotating  Rtean^ 
iwlmitwioit  vnlvo  ;  (\  cylinder  ;  V  Ui,  V  *i^,  valve  gearing  for  working  the  ste-am  adniiwion  valve  ;  V  S|,  V  S,,  valve  ^tpimllcA  to 
which  V  <  ii,  \'  ( ;..  arc  koyeti  ;  V  D  Sj,  V  1)  S._.,  (oecilhiting)  vulvo  door  ttpindles  ;  E  P,  exhauHb  pifki ;  L  A,  lubricating  ap|KiruLu«  ; 
S,  S,  Hlmft  to  which  jiiKton,  etc.,  are  koye<l  ;  F  \\\  llywhccl,  4fl.  diameter,  Bj>ecially  fitted  for  taking  the  B.H.P.  of  the  on^ne; 
B  R,  brake  ro|»eH  ;  S  B|,  S  B«,  Salter's  (spring)  balanccH. 
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Tbe  cylinder  receives  steam  twice  during  each  revolution  of  the 
piston  from  two  cylirulrical  rotating  valves  Hxod  to  the  valvo 
5|tindloH,  VSj,  V^  S.,  which  are  place<l  diametrically  op[X)»ite  to 
each  other,  and  renj actively  botwoon  iho  inteani  jii|>0(4,  fi  I'l,  SP.^, 
and  tlic  cylitidor  valve  doom.  The  valve  <ipiiidlo»  arc  driven  by 
the  valve  geamig,  V  *i,,  V  U..,  from  a  pinion  keyed  to  the  central 
shaft,  8.  They  can  l)c  oiijustcd  ao  as  to  cut  oil*  the  steam  at  any 
desired  |X)int  of  the  piston  s  revolution,  or  they  may  be  connccUxl 
to  a  governor  so  a«  to  maintain  a  uniform  sliced  under  widely 
different  vnri^itions  of  load  and  steam  presnui-Of 

Two  oscillating  valve-doors,  keyed  t^)  thoBpindlos,  VDS,,  VDSj, 
form  part  of  the  circumferential  working  Hurfoco  of  the  cylinder 
when  thoy  arc  closed.  Thoy  are  alternately  0()ened  by  the 
incoming  steam  pressing  beltind  them  whenever  the  peculiarly 
shaped  piston  has  pasaea  thorn,  and  owing  to  your  cflective  mode 
of  cushioning  the  steam  J>otwocn  them  and  the  rotating  vftlves, 
they  are  closed  gently  by  the  pinton  during  the  timo  of  exhaust. 
The  front  edges  of  the  vftlvo  doors  form  a  continuous  steam  tight 
joint  with  the  rotating  pinton  in  surh  a  manner  that  the  reaction 
due  to  the  steam   pressure  botvooi)  their   bock   face*  and   the 


to  an  overflow  hole,  and  the  steam  pressure  raised  to  93lb.  by  steam 
gauge.  The  engine  was  started  at  *2.15  p.m.,  at  a  fr|>cod  of  560 
i-evolutions  per  minute,  and  then  gimultane^uH  observations  were 
taken  every  15  minutes  of  the  boiler  presHure,  net  brake  lonri,  and 
tlio  rovolutionfl  jwr  minute  hy  Megsrs.  SchnHur  and  Budenberg's 
tachometer  (the  aocui*acy  of  this  iuHtrument.  I  had  previously  oscer 
taincd),  from  which  the  orake  horse-powens  have  ooen  calculnted, 
The  whole  of  my  obflcrvations  have  been  ini*crted  in  the  occom- 
IMinying  table  exactly  a«  they  were  written  down  at  the  time,  and 
the  moans  taken  from  a  continuous  run  extending  over  live  hourfi*^ 
duration. 

From  thi^  table  it  will  be  seen  how  very  steadily  the  engine  main- 
toinod  its  speed,  and  how  the  |x>wer  develoiwd  by  it  gnunually 
from  a  minimum  of  ISU  B.H.P.  to  a  maximum  of  2230  B.H.P.,  « 
the  working  |»arts  warmed  up.  Had  I  been  certain  that  the  brak 
wheel  (which  was  4ft,  in  diamoter,  with  light  arm?),  could  hare 
withstood  a  higher  s|>ecd  than  60<»  revolutions  i>er  minute,  there 
would  have  been  no  difficulty,  as  far  ak  the  engine  itself  was  con- 
cemod,  in  incrcjining  the  ^pocd  in  8(X)  or  even  1 ,000  revolutions  per 
minute,  as  both  the  material  and  workmanship  seem  to  be  of  cxcel- 
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BRAKE  HOUSE-fOWKl:  TESTS  OF  BROWN'S  ROTARV  ENGINE. 

No.  of 
roading. 

TimeaP.M. 

Boiler    pres- 
Huro  by 

Net  brake 

lOAd. 

Revolfl   per 
minuto. 

B.H.P. 

RemarkB. 

■- 

lb. 

lb. 

■    1 

*2.3U 

fl3 

00 

660 

10'58 

Each  barrel  fuU  of  food -water -3061b. 

■^     2 

2.45 

tH) 

84 

570 

IS-fil 

2.50  p.m.,  l8t  barrel  into  boiler. 

3 

3.0 

93 

87 

680 

H»til 

4 

.TI5 

93 

88 

580 

19H4 

6 

3.W 

93 

02 

580 

2073 

3.25  p.m.,  2uU  barrel  into  boiler. 

6 

3.43 

93 

92 

560 

2t>02 

3.45  p.m.,  3rrl         „                 „ 

7 

4.0 

93 

92 

55iJ 

19'66 

8 

4.16 

93 

90 

570 

1904 

4.10  p.m.,  4th        „                „ 

9 

4  30 

93 

92 

570 

20-38 

10 

4.45 

98 

97 

570 

21-49 

4.35  p.m.,  5th         „                 ,» 

U 

5.0 

93 

93 

570 

2060 

12 

5.15 

96 

96 

580 

2104 

6.5    p.m.,  6th         „                 „                                                ] 

13 

5.30 

96 

96 

580 

21-64 

Euf^no  very  etoady.     Brake  working  splendidly. 

U 

5.45 

9H 

9S 

580 

22  09 

5.25  p.m.,  7th  barrel  into  boiler. 

15 

6.0 

ino 

96 

600 

22-39 

5.45  p.m.,  8th         „                 „ 

16 

6  15 

97 

99 

560 

21  .54 

6.10  p.m.,  9th        „               „ 

17 

6.30 

93 

94 

570 

20  H2 

6.30  p.m.,  10th      „                „ 

IM 
■     ^^ 

6.45 

93 

93 

600 

21  69 

7.0 

99 

102 

570 

22-08 

6.55  p.m.,  11th      ,,                ,, 

7.15 

m 

93 

590 

21-32 

7.20  p.m.,  12th      „ 

7.40  p.ra..  L-lth      „               „        lesa  lejlb. 

1 

Means  — 

95 

93-2 

674  5 

20784 

Total  foed-vator  used  in  5  faoure  =3948-51b. 

(JrosB  fecd-vrat«r  jier  hour               =   789*7lb. 

„            „         per  B.H.P.  hour «     37-91b. 

P 

„            „         per  I.H.P.  hour=     27-2lb. 

Right  Hand.     Diagram  No.  8.     Boiler  presauro  -=  95lb.  by  gaueo.     Scale  spring  1"  =  48lb.    Taken  4,45  p.m.,  4/6/91. 


Atmospheric 


Line. 

MuiUi  pressure  =  ^A)*llb. 


Indicator  Cord  taken  at  200  Revolutiono  |^>er  Minute  from  the  Hight-Hand  .Side  of  Brown's  Rotary  Engine. 
Loft  Hand.     Diagram  No.  8.     Bailor  prcNiure  =  95lb.  by  gnuge.     Scale  spring  1"  =  481b.     Taken  4.46  p.aL,  4/^91. 


Atinoi<|)]u-iu; 


Line. 

Moan  preasure=30*8]b» 


Indicator  Caixl  taken  at  200  llevoUitiorib  per  Minuto  from  tho  Loft-lLmd  Sido  of  Brown'd  Hotury  Engine. 
Calculation  for  indicated  hor8e-(>ower  and  focd-wat«r  per  indicated  horso-power  hour. 


I.H.K  = 


PLAN       30-8  >  1-86  ■-:  291 1    x  574-5 


33.000 
Grotts  feed-water  osed  per  hour  =  7d9'71b. 


=  29*02. 


33,000 

OroM  feed-water  per  I.H.P.  hour  =  1?^  =  27-2lb. 
'  29-02 


lent  quality,  and  the  only  oscillating  \tskrts  ure  the  valvo  doorH,      kept  bearint;  ujmn  the  rotating  ninton  by  steam  acting  from  behind 
ifHrfaich  are  duly  cashionod  during  their  back  strokes,  and  always  '  them.     Haclthis  higher  epoeu   ooen  attempted,  there  can  be  no 
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doabt  that  the  conflumption  of  steam  i>or  brake  horac-jxiwer  hour 
would  have  been  still  less  than  it  was— viz.,  a  moan  of  37'91b.  per 
brake  horfie-i>owor,  A  considerable  condensation  of  steam  no  doubt 
took  place  in  the  steara-pipe,  and  in  the  two  lonjf  indicator  piitcH, 
which  were  not  lagj^ed.  The  fall  of  pressure  between  the  boiler 
and  the  cylinder,  aa  shown  by  a  comijarison  of  the  pressure  gauge, 
and  the  indicator  cards,  amounting  to  fully  151b.  on  the  B(iuare 
inch,  is  due  to  the  stcam-pij)e  being  small,  right-angle  bends,  and 
the  non-ofToctivo  water  trap.  From  the  indicator  cards  takon  by 
mo  prior  to  commencing  the  brake  horrie-jjower  trial  of  five  hours, 
as  well  as  from  chose  taken  by  me  subsequently  on  Juno  4,  the 
gross  consumption  of  steam  is  only  27'21b.  i>er  indicated  horse- 
power hour ;  results  which  surjMiss  not  only  any  other  rotary 
engine,  but  etjual  those  of  the  very  best  simple  exjiansion,  fast 
speed,  non -condensing  engines  (of  the  same  power,  run  at  the  same 
8])eed  and  with  the  same  steam  pressure),  with  which  I  am 
acquainted  or  have  seen  recorded. 

The  indicator  diagrams  were  taken  with  M'Innes'  fast-speed 
indicator,  and  they  are  remarkably  good.  They  show  an  almost 
equally  effective  power  developed  by  the  steam  admitted  through 
each  rotating  valve  and  cylinder  door.  The  steam  efficiency  is 
only  70  per  cent,  of  what  it  would  have  been  had  you  been  supplied 
with  perfectly  dry  steam,  for  it  apiwars  from  the  indicator  cards 
that  only  19lb.  of  dry  steam  of  9r)lb.  absolute  pressure  was  recorded 
by  them  per  indicated  horsepower  hour  to  the  r>oint  of  cutoff, 
instead  of  an  actual  weight  of  feed-water  e<|ual  to  27'2lb.  per 
indicated  horso-power.  Or,  30  per  cent,  of  the  feed-wator  (»assed 
into  the  cylinder  as  water  with  tho  steam.  The  mechanical 
efficiency  of  the  engine  and  combined  Iioavy  brake  wheel  and  gear, 
or  ratio  of  brake  horse  power  to  indicate([  horse-|X)wer  was  71*0 
per  cent.,  but  as  you  will  only  reijuire  a  small  flywheel  and  two 
bearings  less  intheengine  you  make  for  actual  work,  thcmcchanical 
efficiency  will  no  doubt  then  be  quite  equal  to  80f>er  cent. 

After  stefim  was  shut  off  from  the  engine  at  7. 15  p.m.  feed-water 
was  injected  into  the  boiler  until  it  roiichcd  the  same  mark  on  the 
gauge  glass  scale  with  which  wo  started  the  trial  run,  and  the 
!ee<l-wnter  barrel  was  filled  up  to  tho  overflow  hole.  From  these 
data  I  found  that  the  engine  had  used  a  total  of  3,948 '51b.  of  water 
during  the  fivo  hours,  or  789-7lb.  of  water  per  hour,  which  is 
equivalent  to  37'9Ib.  per  brake  horsepower  hour  and  27'2lb.  per 
indicated  liorsc-|X)wer  hour. 

These  results  corroborate  the  five  hours*  continuous  tests  taken 
by  you  on  May  19  last.  I  can  account  for  your  getting  the 
sUghtly  better  result  of  37 •271b.  feed-water  per  brake  horse-power 
hour  from  the  8team-pii)es  leading  to  the  mdicator  being  left  on 
and  unjacketed  throughout  my  trial ;  whereby  not  only  a  certain 
amount  of  heat  energy  was  dissipated  by  radiation,  but  also  a 
percentage  of  steam  was  wasted  due  to  this  additional  clearance. 
In  fact,  the  initial  clearance  appears  to  have  been  doubled  by 
keeping  these  long  indicator  pi{)e6  on  during  my  brake  horse- 
power trial. 

Condition  of  Emjine  after  the  Brake  Horse-jKwtr  Tnal,—l  had 
the  right-hand  cylinder  cover  removed  after  tho  five  hours*  run, 
and  found  all  the  working  surfaces  in  [)erfect  order.  Not  only 
were  the  original  tool  marks  everywhere  visible,  but  a  fine  hard 
glossy  skia  was  coming  up  on  all  the  wearing  parts  Both  the 
workmanship  and  material  are  excellent,  and  near  out  the  good 
name  attained  by  the  makers,  Messrs.  John  Lang  and  Sons,  for 
accuracy  and  finish.  X  was  [uirticularly  taken  with  the  various 
self-adjusting  packing  striiw  between  tho  sides  and  end  of  the 
piston  and  tho  cylinder,  whereby  you  hiul  so  adjusted  the  com- 
pressive reaction  of  tho  back  springs  that  the  wear  should  take 
place  evenly.  The  arrange  men  t-s  for  renewing  them  (hIiouUI  occa- 
sion recjuire  the  same  to  bo  dono  at  any  time)  are  oxcee<lingly 
convenient  and  simple. 

Improved  Einjiut. — The  present  engine,  although  the  fourth  or 
fifth  which  you  havo  made  according  to  your  |>atent,  will,  I  under- 
stand, be  still  further  improved  upon  in  the  one  now  being  manu- 
factured, by  having  a  live  steam  jacket  completely  surroumling 
tho  cylinder  and  thus  dis|>cnsing  with  the  branch  stcam-pi|>es,  8  Pj, 
S  V»i  as  shown  on  tho  accompanying  figure.  It  will  conse<}uently 
bo  more  comi>acc,  and  by  having  tho  valve  gearing  covered  in,  and 
ho  small  flywheel  overhung  on  the  further  side,  tne  whole  engine 
will  be  placed  on  one  firm  cast-iron  sole-plato. 

Si>acc  occupitd  by  Enijine. — The  sjKice  occupied  by  your  engine 
ifi  less  than  that  of  any  reciprocating  steam  engine  of  the  same 
power  with  which  I  am  acquainted. 

C(v*t>*  in  which  the  ICnr/ine  may  be  applied, — Vour  engine'will  be 
found  most  useful  in  working  electric  lighting  and  transmission  of 
power  dynamo  machines,  where  a  high  speed,  s})ace,  and' 
uniformity  of  action  are  imi>ortant  <juaIifications.  Also  for 
driving  yachts,  steam  launches,  centrifugal  pumps,  fans,  and  gas 
exhausters,  etc. 

huiicalor  CaitU. — The  following  two  cards,  selected  out  of  a 
large  number  taken  by  me  from  tne  right  and  the  left  hand  sides 
of  your  engine,  with  different  strengths  of  springs,  on  .7uno  the 
4th,  HiHMik  for  themselves.  They  are  repro<luccd  full  si/c.  and  the 
necessary  data  has  been  printed  on  ami  boiiciith  them.  The  mean 
pressures,  found  by  ordinatos  in  tho  usual  way,  were  checked  by 
Amsler's  [jlanimet'Cr,  which  guvc  a  slightly  higher  mean  pressure 
of  30'8lb.  [xjr  "Mjuare  inch  for  tlie  two  cards.  The  eflcctive  urea  of 
piston  was  taken  k*  29*11  s<{uare  inches,  the  effective  stroke  as 
l*8Cft.,  and  the  revolutions  as  574*.'»  i»or  minute,  being  the  mean 
revolutions  i>cr  minute  obsoi've<l  during  the  Hvo  hours'  brake 
hor»e-iK)wer  trial,  which  numbers  were  use<l  in  calculating  the 
indicattxl  horse- |)OWor.  The  cords  were,  however,  tjikon  at  oidy 
200  revolutions  [ler  minute,  as  it  was  found  impossible  to  get  an 
even  admission  line  at  higher  H|>eeds  owing  to  tho  excessive 
vibration  of  the  too  long  indicator  pipea  and  the  reaction  of  tho 
Indicator  spring. 


COMPANIES'  MEETINGS. 


EASTERN  TELEGRAPH  COMPANY. 

Roi>ort  of  tho  Directors  for  tho  half-year  ended  31st  March, 
1891.— The  Directors  submit  the  accounts  and  balance-sheet  for 
the  six  months  ended  31st  March,  1891.  The  revenue  for  the 
Iieriod  amounted  to  £383,;i06.  18s.  2d.,  from  which  are  deducted 
£102,020.  lOs.  4d.  for  the  ordinary  expenses  and  £53,144.  9s.  6d. 
for  ex|>enditure  relating  to  rci^airs  and  renewals  of  cables,  etc, 
during  the  half-year.  After  providing  £2,274.  12*.  9d.  for  income 
tax,  there  remains  a  balance  of  £22.'),807.  os.  7d.,  to  which  is  added 
£78,195.  Os.  5d.  brought  from  tho  preceding  half-jear,  making  & 
total  available  balance  of  £304,062.  12b.  From  this  amount  there 
have  been  mid  : 

£       a.  d. 

Interest  on  debenturee  and  debenture  stock   28,274  13  S 

Dividend  on  preference  shares 20,474    3   1 

An  interim  dividend  of  \i  per  cent,  on  the  ordinary 

shares 60,000    0  0 

£98,748  16   3 

Leaving  a  balance  of  £205,313.  15s.  9d.,  from  which  £95,000  has 
been  carried  to  general  reserve.  The  Directors  now  recommend 
tho  declaration  of  a  final  dividend  for  the  year  ended  3l8t  March, 
1891,  of  2s.  Od.  f)er  share  and  a  bonus  of  33.  per  share,  amounting 
together  to  £110,000,  both  uayable  on  the  16th  inst.,  free  d 
income  tAX,  and  making,  witli  tho  three  previous  payments  od 
account,  a  total  distribution  of  13s. j>er  share,  or  6|^  per  cent,  for 
the  year  on  the  ordinary  shares.  The  balance  of  £313.  Ids.  9d. 
shown  at  the  foot  of  the  revenue  account  is  proposed  to  be  carried 
forward  to  the  next  half-year.  Tho  revenue  includes  £33,283.  4e. 
dividends  and  bonus*for  the  half-year  upon  the  Company's  invest- 
ments in  the  Eastern  and  South  African,  the  Black  S«ai,  the 
Direct  S|)anish,  and  the  African  Direct  Telegraph  Companies.  The 
agreement  with  certain  of  the  Australasian  colonies  for  the  reduc- 
tion of  rates  between  £uro[>e  and  Australia  having  been  concluded, 
the  new  rates  were  brought  into  o{>eration  on  Ist  May  last,  and 
the  increase  of  traffic  is  encouraging.  The  laying  of  the  triplicate 
cable  between  Aden  and  Bombay,  referred  to  in  the  last  report, 
was  completed  by  the  contractors  on  19th  April  last.  The 
operations  for  duplicating  the  Suez-Suakim  section,  referred  to 
in  the  last  report,  were  successfully  completed  on  10th  March  last 


The  thirty-eighth  half-yearly  ordinary  general  meetins^  of  the 
Company  was  held  at  Winchester  House  on  Thursday,  the  chair- 
man, Sir  John  Pender,  K.C.M.G.,  presiding. 

The  Chairman  stated  that  tho  receipts  from  mesaages  daring 
the  six  months  ended  March  31  last  showed  an  increase  of  £1,1^ 
over  the  corresponding  period  of  last  year.  The  working  expenses 
for  the  same  period  showed  an  increase  of  £3,343  over  last  year, 
but  included  in  this  year's  figures  was  a  special  item  for  repairs 
to  the  Alexandria  buildings  of  £3,825,  necessitated  by  dry  rot 
api)earing.  Their  6hi{>s  had  been  put  into  thoroughly  efficient 
orcier,  and  were  ready  for  work  at  any  moment.  As  to  their 
stafT  endowment  insurance  fund,  which  amounted  to  £2,368, 
as  against  .C1,CH8  last  year — up  to  last  year  a  certain  numbor 
of  their  stall'  had  tnken  advantage  of  this  insurance  scheme  ;  but 
the  Directors,  after  10  years'  exjKjrionce,  wore  so  convinced  of  its 
advantages  that  they  had  asked  tho  i*emainder  to  join,  and  nearly 
tho  whole  of  tho  statl'wcre  now  contributing  members.  It  was 
their  [wlicy  to  get  the  best  men,  and  to  make  them  as  comfortable 
as  irassible  in  order  to  keep  them.  There  was  an  increase  in 
refmirs  and  renewals  of  cables  of  £5,000.  The  chief  expense  had 
been  in  connection  with  the  Rod  Sea  cable,  laid  in  1870.  They  had 
removed  all  weak  parts,  and  laid  in  new  cable.  Here  was  a  cable 
that  had  been  worLcd  for  21  years,  as  t^ainst  the  10  years  which 
was  once  given  as  the  life  of  a  cable,  deferring  to  tne  Red  Ses 
cable,  and  the  new  triplicate  cable  to  Bombay,  he  said  it 
had  always  been  their  iK)Ucy  to  keep  ahead  of  the  carrying 
requirements  of  the  Com[>any,  and  it  was  satisfactory  to  be  able 
to  say  that  the  encouraging  results  of  the  traffic  since  the  redac- 
tion of  rates  to  Australia  had  fully  justified  the  foresight  and 
prompt  action  of  the  Directors.  They  had  also  duplicated  their 
line  to  Suakim.  Notwithstanding  these  important  and  extensive 
operations  of  cable  laying,  they  did  not  propose  any  permanent 
addition  to  the  capital  account,  but  hoped  to  bo  able  to  meet  these 
oxjienscs  by  appropriation  from  time  to  time  out  of  reserve  fund. 
This[X)licy  of  keeping  down  the  capital,  and  keeping  up  the  power 
to  imy  annual  dividends  was  the  secret  of  the  strength  ot  that 
Comi)any.  With  the  tem{»orary  assistance  of  the  Intern  and 
South  African  Company,  in  which  they  held  59-60th8  of  the 
share  capital,  they  would  be  ablo  to  meet  the  payments  due 
to  the  Telegraph  C-onstruction  and  Maintenance  Com[)any.  The 
financial  transactions  would  take  about  four  years  to  complete, 
and  at  tho  end  of  that  time  it  wiu*  estimated  that  the  additions  to 
their  cable  system  would  have  been  jiaid  for,  and  tho  wliole  amount 
applied  out  of  reserve  fund.  It  was  reckoned  that  the  amount 
taken  out  of  the  fund  up  to  tho  completion  of  these  arrangements 
would  be  about  1^  million  sterling,  and  the  balance  rematning;  to 
reserve  wouUl  be  about  half  a  million.  The  Comiiany  would  there- 
fore be  in  a  better  financial  iK>sition  than  it  was  to-(&y.  They  had 
ex|>ende<l  in  rejHiirs  of  cables  7b9  knots,  and  the  ships  who  o&cted 
these  re|>aii*s  had  sailed  112,189  knots.  They  now  had  all  their 
cables  dujilicated.  They  hod  four  cables  betwixt  Suez  and  Aden  ; 
throe  betwixt  Aden  and  Bombay  ;  and  their  total  cable  mileage  was 
20,093  miles  against  8,434  in  1870,  which  practically  was  the  capital 
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invotvod  in  that  concern,  and  thin  bod  been  attainod  without  in  tbe 
BliRhtost  decree  Intcrforinff  with  their  dividends.  At  tho  flame 
time  they  nad  mnterijilly  nddc<l  to  I  heir  reserve  fund— that 
ho  thoujfht  was  a  ntato  of  thing*"  with  rcj^ard  to  their  pro|»Grty, 
that  would  be  very  difficult  itidt.*ed  to  beat.  Their  A/rican  trallic 
last  year  wa«  i,*49,OfN)  lo«»  than  it  wa«  two  year?  ftpo,  when  there 
wiw  n  jfroftt  denl  of  exoitoment  there,  und  coninmnication  botwoon 
tho  C'aj>e,  Kimberlcy,  and  London  was  very  active  indeed.  For 
tho  moment  thi«  mining?  comiKinies*  traffic  did  not  oxit*t,  but  the 
legitimate  traffic  hail  hcoa  incTtMU*in^%  and  t lie  time  would  come 
round  again,  becauBO  there  were  cycle**  of  activity  and  of  roHt,  and 
tho  latter  wjia  prevailing  at  tho  pre«ont  moment.  Tiierc  wa8  uo 
doubt  at  all  that  tho  Capo  was  ono  of  tho  future  couDtriea  to 
which  they  would  have  to  look  for  a  largely  incrca«tod  con- 
sumption of  Kritish  morchandiso.  In  a  certain  period  these 
African  cabloe  would  bo  the  property  of  the  Eastern  Company, 
and  this  item  would  arid  larcely  to  their  producing  power, 
without  increofiing  tholr  capital.  The  incrcaso  of  traffic, 
owing  to  tho  reduction  of  tho  Australian  rate^,  bad  been  very 
satisHLCtory  on  tho  whole.  Tliey  had  not  recoufted  them* 
Bolvei  entirely,  and  he  didn't  ex[)ect  to  do  so  within  18  months  or 
two  yoarp.  Uut  they  had  bo  far  recouijed  themsclvc?,  that  when 
tho  end  of  the  year  came  they  were  very  likely  to  carry  on  the 
ex|K'riment.  The  Cape  had  anplic^l  to  be  put  on  the  »ame  footing 
08  Australia,  but  that  re(-|uircii  sonio  negotiation.  Ho  would  like 
to  SCO  one  experiment  thoroughly  tested  before  they  entered 
u|»on  another.  In  conclusion,  ho  alluded  to  hiii  recent  vinit  to  the 
Mediterranean  stations,  and  to  tho  good  order  in  which  he  found 
them,  as  well  a»  tho  happy  rotations  which  existed  between  tho 
Turkish  and  Grecian  Governments  and  tho  Company's  ofBcialH. 
Ho  then  moved  the  adoption  of  the  report  ana  aocounts,  and 
declaration  of  the  dividend  (ridf  report). 

This  was  seconded  by  tho  Marqula  of  Twoeddale,  and  carried 
ananimoubly. 

In  answer  bo  a  shareholder,  tho  Cholrmftn  said  that  tho  latest 
of  the  three  cables  between  Aden  and  Bombay  was  laid  to  the 
southward  of  the  others. 

A  vote  of  thanks  to  tho  Chairman,  proposed  by  B£r.  OrUBths. 
concluded  the  proceedings. 


CHILI  TELEPHONE  COMPANY. 

The  ordinary  general  meetimr  of  this  Company  was  hold  on 
Tuesday  at  Winchester  House,  Colonel  K.  K.  Jackson  presiding. 

Tho  Chairman  rotated  that  tho  gross  revenue  of  the  Comuaay 
had  incroaso<l  from  t20,3lo  to  £38,711,  or  47  per  cent.,  and  the 
working  e-V|)en8e«  from  t'l.'»,996  to  £1U,;V)6,  or  only  tK^  per  cent. 
Tho  cost  of  working  had  fallen  from  61  por  cent.  uix)n  tho  gross 
rovenuo  to  'jO(>er  cent.,  and  with  the  incrc^ise  of  the  gross  revenue 
and  the  diminution  of  the  expenditure,  tho  net  revenue  showed  an 
increase  from  £10.314  to  £19,!20ri,  or  86  per  cent.  Had  it  not  been 
for  tho  fall  in  tho  exchange  of  '23  por  cent.,  the  earnings  would 
have  been  equal  to  H^  per  cent,  u^ion  tho  capital.  8ntticient  profit 
was  mo'lo  to  pay  a  dividend  at  the  rate  of  7  per  cent,  [ler  annum, 
but,  taking  into  consideration  the  state  of  alTairH  in  Chili,  tho 
Directors  thought  it  wbjo  to  carry  the  whole  amount  forward. 
The  number  of  subscribers  had  increased  by  965.  The  cxiwnrlituro 
on  development  in  Valparaiso  and  Santiago  hod  boon  vory  heavy. 
At  tho  outbrotik  of  the  civil  war  the  Oovornment  took  over  the 
business,  but  would  compensate  tho  Company  in  res(>ect  of  any 
loss.  He  moved  the  adoption  of  tho  report  and  accounts,  whicn 
was  duly  secondod  and  carried. 


TELEGRAPH  CONSTRUCTION  AND  MAINTENANCE 
COMPANY, 

The  half-yearly  eeneral  meeting  of  this  Company  was  held  ou 
Tnesday,  at  the  offices,  38,  Old  Broad-street,  Sir  ("Jeorge  Elliott, 
M.P. ,  presiding. 

Tho  Cbalrman  stated  that  during  the  lost  six  months  they  had 
been  employed  principally  in  completing  contracts  entered  into  in 
1890 — that  was,  in  finishing  tho  manufacture  of  and  in  laying  the 
Eofltem  Company's  cables  between  Aden  and  Bombay,  and  the 
Eastern  Extension  Company's  cables  between  Madras  and  Penang. 
Both  of  these  operations  wero  successfully  carried  out  in  tho 
months  of  March  and  April  last.  Thoir  cable  factorioa  wore  still 
nt  work  coniuleting  a  contract  for  the  Oroat  Northern  Company. 
Thoir  general  current  basineas  continued  to  bo  satisfactory.  They 
only  went  irito  the  question  of  their  accounts  once  a  year,  and 
that  was  tho  whole  of  tho  business  of  tho  meeting  that  day, 

The  meeting  then  separated. 


COMPANIES'  REPORTS. 


DIRECT  UNITED  STATES  CABLE  COMPANY. 

The  half-yearly  report  of  this  Comimny  states  thot  the  half- 
year's  revenue,  after  deducting  out-pavment<,  amounted  to 
£37 , 3o'2.  1  t)H,  5(1 . ,  ogai nst  £40,0 17*  Is.  for  tho  correspond ing 
period  of  isyo,  being  a  dilVorence  of  £2,604.  Is.  7d.,  against  the 
half-year  under  review.  Tho  working  and  other  expenses  for  the 
same  ficriod,  exclusive  of  cost  of  rojiairs  of  cables,  amounted  to 
£18,112.  19s.  }Sd.,  leaving  a  balance  of  £19,239.  IQs.  9d.  as  tho  not 
profit  of  tbo    b&lf-ycar,  making,  with  £5,510.  Us.   3d.  brought 


forward  from  the  previous  half-year,  n  total  of  £'24,7***0.  Us.  For 
the  corre«i*onding  jicriod  of  ISIH)  the  working  ex|)enses  and  other 
payments  amounted  to  £17,616.  fis.  Hd,  Three  quarterly  interim 
dividends  of  .'U.  Iki.  each  r>er  share,  amounting  to  £.11, H7'2.  l.'w., 
have  been  declared  and  |iaia  during  the  financial  year,  and  a  Hnul 
I>aymont  of  :^s,  6d.  per  share  is  now  proiKised,  making,  with  the 
three  interim  dividends,  l\^  i»cr  cent,  for  tho  year,  being  a  total 
distribution  of  £4*J,-*97.  Tho  balance  of  £3,50*2.  Is.  on  the  revenue 
account  i»  pro(K>Bed  to  be  carried  forward. 


EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY. 

Directors:  James  Stoats  Forbes,  Es<j.,  chairman;  Frederick 
Richards  Leylnnd,  Esq.,  deputy-chairman ;  Viscount  Aui^on ; 
ShcUord  Bidwell,  Esf].,  F.R.S.  ;  Ernest  Villiers,  Esf|. 

Hoport  of  tho  Directors  to  be  presented  to  tho  shareholders  at 
tho  annual  meeting  to  be  held  at  tho  Westminster  Palace  Hotel, 
Vietoriasireet,  S.W.,  on  Tue.*iday,  July  *2l,  nt  1*2  o'clock. 

The  Directors  have  the  pleasure  of  present  iiif^  to  tlic  shareholders 
their  report  and  the  accounts  for  tho  yojir  ending  June  30,  1891, 
The  busineiHH  of  the  Com|>any  has  rofiulted  in  a  credit  balance  of 
£7'2,iH>5.  49.  7d. ,  out  of  whicn  the  Directors  have  appropriated  the 
sum  of  £3,41*5.  Us.  8d.  to  meet  loss  on  realisation  of  dynamo 
account,  taken  over  at  the  amalgamation  ;  and  £1'2,371.  14.s.  7d, 
has  been  absorbed  by  tho  i>ayment  of  an  interim  dividend  on  tho 
A  shares  at  the  rate  of  7  per  cent,  per  annum  for  the  tirst  six 
months  of  tho  vear.  The  Directore  recommend  the  payment  of  tho 
following  divicfends  on  the  A  shares,  free  of  income  tax,  and  to  bo 
distributed  in  accordance  with  clause  87  of  the  articles  of  associa- 
tion :  (a)  At  the  rate  of  7  per  cent,  per  annum  for  tho  half-year 
ending  Juno  30,  1891  (making  7  i)er  cent,  for  the  year).  (b)  3  per 
cent,  in  completion  of  payment  of  arrears  of  cumulative  preference 
dividend  for  the  year  ending  June  .SO,  1S85.  (r)  7  iier  cent,  in 
payment  of  arrears  of  cumulative  preference  dividend  tor  tho  year 
ending  June  30,  1886,  which  will  absorb  £47,719.  10a.  7d.,  leaving 
£9,3SK.  4s.  9d.,  which  tho  Directors  have  caniod  to  the  reser\*e 
fund,  in  accordance  with  clause  89  of  the  articles  of  association. 
Tho  Directors  have  granted  liueoses  to  several  electrical  lirms  and 
companies  to  manufacture  holders  and  socketA  for  incandescent 
electric  lamps  under  the  Company's  patents.  This  branch  of  tho 
business  will  increase  as  electric  lighting  increases,  and  will  bring 
a  satisfactory  addition  to  the  revenue  of  the  Company.  Mr.  .).  S. 
Forbes  and  Air.  F.  R.  Leyland  retire  from  the  Hoard  in  rotation, 
and  offer  themsolvos  for  re-election  as  directors.  Tho  auditorH, 
Messrs.  Wolton,  Jones,  and  Co.,  retire,  and  are  eligible  for 
re-election. 

Pkofit  axd  Loss  Acx?ocnt  for  the  Yk.ir  kn*ded  30tii  Junk,  1891. 

Dr.  £      8.    d. 

Stock  on  hand,  Ist  July,  1800     56.266    8  10 

Wages,  purchases,  etc 56,.S62  19    6 

Salaries,    Directors*   remuneration,   rent,   office  ex- 
pensea,  insurance,  income  tax,  general  and   law 

charges  15,270    0    7 

Dot ireciation  on  plant,  ete 2,16)»  18  10 

Balance   72.90j'»     4     7 

£202,965  18     4 

Cr.  £      8.  d. 

Sale  of  lamps,  fittings,  royalty  on  holders,  etc.    ...  143,229  14  11 

Interest,  etc 427  12  0 

Stock  on  June  30th,  1891 59,308  U  5 

£202,965  18     4 
Bauutck-soeet,  Jcne  30, 1891. 

Dr.  £       s.    d.  £       s.    d. 

Share  Capital— 5.000  A  shares  of 
£5  each,  fully  ]mid,  allotted  to 
the  Edison  Electric  Light  Com- 
pany, Limited 25,000    0    0 

12,139  A  shares  of  £5  each,  fully 
paid,  allotted  to  the  Swan 
United  Electric  Light  Company, 
Limited,  ranking  up  to  5  por 
cent,  for  dividend  on  tho  amount 
credited  as  i>atd  up,  and  after- 
wards equally,  j)cr  share,  with  A 

sharee  partly  paid 60,695    0    0 

89,261  A  shares,  £5  each,  £3  paid...     267,783    0    0 
23,564  Bshorefl,  £5  each,  fully  paid     117,820    U    0 

471,298    0    0" 

The  B  shared  are  entitled  to  one-fourth  of  tho 
protits,  after  a  cumulative  preferential  dividend 
of  7  percent,  per  annum  has  been  paid  on  the 
A  shares.  (Tho  preforentiid  cumulative  divi- 
dend of  7  per  cent,  amounted,  on  June  30, 
1891.  to  £82,491  r2s.  4d.) 

Sundry  credit  balances 14,7(Xi  19    4 

Reeerve  fund 12,689    0    3 

Profit  and  loss  as  per  appropriation 

account  69,479    9  11 

Lees  interim  dividend  at  the  rate 
of  7  wr  cent,  per  annum  for  six 
montns  ended  December  31, 
1890,  paid  on  February  30,  1891        12,371  14    7 

57»107  15    4 
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Cr. 

Cost  of  patentB,  goodwill,  [vre- 
liminnry  outlay,  low  on  working, 
etc.,  oe  ()cr  \&at  balanco-shoot  ... 

Further  cxpendtture  thereon    ..  ... 

Deduct  lotie  on  realisAtion  of 
original  dynamo  account  taken 
over  at  tho  date  of  am&ltramatton, 
and  heretofore  reckoned  nmortg^t 
capital  outlays  


d. 


•-Vrtl    IS 


238,()64  V2    3 


3.425  14     8 
234,a^ft  17     7 


Amount  of  B  ehares  of  this  Cotn- 

[jany,  iesued  as  //^r  contt-a. 117,820 


0  e 


352,458  17  7 
Manchester      EMison-Swan     Company,     Limited, 

£1(|CI.(X)0  R  shares  at  Dominal  coat    12,<K)()  0  0 

Freehold  pro|)criy 4o,nr2  10  ;? 

T'Lintand  Btock.. ,  ...  SS.IHS  11  0 

Office  furniture 2:U  ,**  ti 

Debtors    34,8M»  I  9 

Investment  in  Consoln  at  coei 20,000  0  0 

Cash  at  bankers  and  in  hand  S.a')!  10  10 

£555.801    !4  11 
Statement  sbowiko  the  Prowwed  AppRorniAxioN  ok  Pko».-its. 

£       8.    d.  £       e.    d. 

Amount  transferred  to  capital  ac- 
count to  meet  loss  o  i  realisation 
of  original  dvnamo  account  taken 
over  at  the  date  of  anmlpLinntion 
and  heretofore  reckoned  amon^^Ht 
capital  outlays 3.425  14     8 

Dividend  for  the  year  ending  *^)th 
tlune,  ISid,  at  7  per  cent,  per 
annum(of  which  il'i,:^?!.  Us.  7d. 
waa  paid  aa  interim  dividend  on 
aOth  February,  1891)  24,743     0     *2 

Payment  of  the  balance  of  cumula- 
tive preferential  dividend  on  the 
A  shares  for  the  year  ending  3fJth 
June,  1S85,  »t  the  rate  of  3  per 
cent 10,W>»    0  10 

And  jkayment  of  cumulative  [irefe- 
rentiul  dividend  on  the  A  ehuroe 
fit  the  rate  of  7  {ler  cent,  for  the 


year  endinz  30th  June,  188G 24.743 

I  funcT 


Reserve  I 


9,388 


^ 


09,479     9  II 
£72,905    4     7 


CITY    NOTES. 


Braslllan  Bubnuuine  Telegrapb   Company. — The  rooeipbs  for 

last  week  were  £4,SS3. 

City  A&d  Sonth  i«oDdon  Railway.— The  receipts  for  the  week 
ending  11th  inst.  were  £69*2,  against  £719  for  the  preceding  week. 

Olobe  Telegraph  Company . —The  Directors  propose  to  pay  a 
baUnce  dividend  of  4fi.  6d.  i^er  share,  and  to  carry  over  a  nuin  of 
£1,876. 

The  Kaatern  Kstenalon  Company  announce  the  payment  by 
warrant,  on  Aug.  1  next,  of  the  intciost  for  the  half-year  ending 
July  1  on  their  4  i>or  cent,  mortgage  dcbontuic  stock. 

Western  and  Brazilian  Telegraph  Company. — The  receijiiK 
for  the  week  endorl  July  10,  after  deducting  17  percent,  of  the 
receipts  payable   to  the   London   Ptatmo    Comjuinv.   were 


gron 
2a,36 


368. 


k 


PROVISIONAL  PATENTS,  1891. 


11447. 


11473, 


11476. 


J  PLY    6. 

Improvementa  In  eleotrle  are  lamps.  H.  Dudley  Norman 
and  H.  A.  Payne,  '20,  Dorchester- place,  Blandford-streot, 
London. 

Xmprovsmenta  In  altomatlng-oarront  electromagnetic 
motora.  Henry  Harris  Lake,  45,  Southamptonbuildmg^, 
London.  (Nikola  ToaUk,  United  States.)  (Complete  8[)eci- 
tication. ) 

An  Improvement  In  key  or  switeh  soekets  for  oleotrlo 
lamp*.  Reuben  Jamen  Bott,  33,  New  Bridge-stroct.  Biack- 
friors,  London. 

JotJr  7. 

An  hyd  ^  'Laren,  Public  LibrAry. 

Eklinbur 

Improv^^^k  *Ho  oellf      r-»<*«t 

Arthur    ^^^^  *ond.        i 

plete  sped 


11526. 

115.18. 
II5,T<). 
11560. 

11601. 

lltJ2lJ. 
11625. 
11630. 

11644. 
11645. 

116118 
11712. 

11720. 
11740. 

11750. 

11767 

11801 

11804 


Improvements  In  and  oonnooted  with  porta.l>le 
lamps,  and  In  primary  hatterles  and  lansoa  for  4'j 
light  to  be  used  therewith.     Frederick  U  eortr»WlUiia 
JuMiOri  AdiiiiiH,  J,  i.^uality  court,  linden. 

An  eleotrle  traction  magnetic  condnctor.  0«or^  PitAo- 
tiow.  13,  Alkonlcn  road,  Clii^wir-k. 

An  improved  dynamo  machine.  Oeorge  Prokofiev,  \X 
Alkerdon-ro;id,  ('hi*!wiok. 

Improvementa  In  and  relating  to  galvonle  to«tt«rtsa 
iioortro  i.atton  Melhuiah  Hardingham,  191.  ^**®^"/-*^?^ 
London.  (John  Randolph  Hard  and  Henry  Connett,  UniW 
States.) 

Ji-M-  8. 

Improvements  in  phonantographle  and  pbonograpW^ 
"  forms"  or  material  for  the  recording  of  tionnd  vttrs^ 
tlons.  Charle«  Adam.s-Randidl,  3,  Woodstock-road,  Bcdfori 
l*ark,  London. 

Improvements  In  apparatus  for  preparing  blaaflhlat 
solution  and  bleaching  powder  by  elootrolyals.  EmiJj 
Eliwi  Lever,  77.  Chancery  huio,  lyondon. 

Improvemenu  In  the  method  of  and  apparatnafor  makiac 
electrical  oonneotlous.  John  Henry  Holmes,  6.  Uvrl 
Htrect,  Liver(K»l. 

Improvomeats  In  and  connected  with  moulda.  rolls,  sr 
dies  for  manufaoturlng  metallic  plates  or  boxes,  the  said 
plates  or  boxes  being  more  espootally  Intended  for  use  la 
eleotrlcal  secondary  batteries.  Anthony  S^iencer  Bower, 
-I",  LiiicohtV  inn-ficM",  London. 

Improvementa  In  the  lighting  of  trains  by  eleetrlotty. 
IlliuB  Au^^iir-tii.*  Timmis*,  "J,  liicat  (jcorge-ptreet.  West 
uiinHtcr,  London. 

Improvements  relating  to  oombtnatlon  gaa  &nd  elootrlo 
fittings,  and  to  gas  fittings.     Richard  Brown  Evened  and 
Thomas  Budliiifr,  45,  Southampton-buildiniJp,  I^ndon. 
Jtlv  9. 

Electric  lighting  of  ships'  oompaases  transparent  cards. 
John  I•Jlrke^',  13,  Ciiiininj;  place,  Li\er[K)ol. 

Improvementa  In  or  connected  with  eleetrio  battortea 
Henry  Clay  Bull,  57,  Chancery -lane,  London. 
Jrr.v  10. 

Improvements  in  electrical  swltehea.  John  Henry  Tucker, 
'2,  (Jordon  plftco,  Erdin^rton,  Warwickshire. 

Improvementa    In   telegraphic   apparatos.      Frane     Van 

Houlen,  Moniiment-chanibcrH,  King  Williiim-stroct,  London. 
(Complete  tipecitication.) 

Improvements  In  electrical  railway  signalling.    William 
Brock  and  William  Henry  Radclille  Saunders,  22,  Southamp* 
tonbuildin^e,  London. 
.  Improvementa  In  telephone  switchboards.   John  Kdwaid 

Kinjjribury,  '24,  .Southan.pton-biiildin^'--*,  Uindon. 

Jrr.v  11. 
Improvoments  in  the  manofaotore  of  Insulating  oondalls 
or  coverings  for  electric  conductors.  Robert  L).  Haine», 
'i.*?,  Soathampton-buildinjrt^,  London.  (Date  appUe<:l  for 
under  Patents  Act,  ISS.3,  Section  10.3,  l'2th  December,  1890, 
being  date  of  application  in  United  States.) 

.  A  mschaaloai   liqnetir   telephone.     Henry  Paul  Ade,  16, 

Bendlor-ptreet,  Berlin. 
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SPECIFICATIONS  t^UBLISHED 

IH9<). 

Electrically  driven  percussive  tools.     Atkinson.      Kd. 

Electrically  propelled  cars.   Sieniene  Broa.  and  <^oin|uiny. 
Limited.     [Siemens  and  Halske.)    8d. 

189L 

Electro-plating  wire.     Hommin{r.     6d. 

Insulated  electric  condnotora.   Thompson.   (\VilliamA.) 

Eleetrio  alarm,  etc.      Fit/.|>atrick.     (Schubnrdt.)     8d, 

Electric  railways.     Moore  and  Warren.     6d. 

Generating,  etc. ,  electric  energy.     Tesla.    8d, 
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NOTES. 


Richmond. — Tenders  for  wiring  Richmond  Town  Hall, 
if  sent,  must  be  sent  in  by  August  4. 

Boamemoath   wants  the    opinion    of    an    electrical 

engineer  as  to  lighting  ita  pier  with  electric  light. 

Aylesbury. — The  tendera  for  public  lighting  must  be 
sent  in  by  the  Slst  inst.  to  Mr.  O.  Fell,  Aylesbury. 

Writing:  Telegrraph. — When  Prof.  Eliaha  Gray's 
writing  telegraph  becomes  practical,  "  autogram "  is 
proposed  as  the  word  to  use. 

Palermo  Exhibition. — The  contract  for  five  dynamos 
for  lighting  the  forthcoming  exhibition  at  Palermo  has  been 
given  to  Messrs.  Siemens  and  Halske, 

Accamoiator  Patent. — The  judgment  given  against 
M.  Paul  Gadot  with  reference  to  accumulators  has  been 
confirmed  in  the  French  Superior  Court. 

Burnley. — A  new  infirmary  is  to  be  erected  at  Burnley. 
Mr.  Keighley,  the  architect,  should  be  supplied  with 
material  for  estimating  the  inclusion  of  electric  light. 

Colombo  Tramway. — It  is  thought  that  the  Contract 
Construction  Company,  who  have  the  new  tramway  in 
Colombo  in  hand,  will  use  comprcsacd  air  as  the  motive 

l>ower. 

Northampton. — Messrs.  Jeffery  and  Holder*,  architects, 
have  given  the  contract  to  decorate  the  Northampton  Town 
Hall  to  Messrs.  Campbell  and  Smith.  Electric  h'ght  should 
be  included. 

Blackburn. — A  new  orphanage  is  being  built  at 
Wilpshire,  Blackburn — architects,  Messrs,  Brigga  and 
Wolstenholme — ^a  possible  opening  for  gas  engine  and 
accumubitors. 

North  London. — The  promoters  of  the  North  London 
Electric  Lighting  Order  having  failed  to  comply  with 
certain  conditions,  the  order  has  been  revoked  by  the 
Board  of  Trade. 

Cromwell-road.  —  Consent  of    the    London    County 
Council   has  been    given  to   the   extension   of    mains  in 
I     Gloucester-road  and  Cromwell-road  by  the  Kensington  and 
Knightfibridge  Company. 

Harlow. — Tenders  are  invited  for  the  public  lighting  of 
Harlow^  from  Sept.,  1891,  to  April,  1892,  from  dusk  to  II 
[>.m.,  and  cleaning  and  storing  lanterns.  Particulars  of 
Mr.  W.  E.  Deards,  Broadway,  Harlow, 

Electric  Tramways  in  Norway. — A  syndicate  was 

recently  formed  in  Christiania  for  the  introduction  of  an 

'    electric   tramway,   and   a   deputation   has  visited    Berlin, 

Frankfort,  and  Halle  to  report  upon  the  systems   there 

in  use. 

Austrian  Telegraphs. — ^A  universal  telegraph  tariff 
has  been  arranged  between  Austria  and  Germany.  The 
charge  is  3  kreuzer  ('6d.)  yter  word,  with  a  minimum  of 
30  kreuzer  (6d.).  This  tariff  will  come  into  force  at  the 
beginning  of  1892. 

Lighting  an  Artillery  Encampment. — The  Mon- 
mouthshire Artillery  Brigade  go  into  camp  at  Abergavenny 
on  Tuesday  next,  and  the  annual  ins|tcctiun  takes  place  on 
Bank  Holiday.  The  cump  will  be  lighted  by  electricity, 
the  current  being  supplied  by  the  Risca  batteries. 

Double     FUament    Lamp.  —  Hcrr     Hiol,    in     the 

EUkirtMinisrhfs  Echo^  No.  28,   describes  an  arrangement 

,    for  series  incandescont  lighting,  of  an  incandescent  lamp 


with  two  filaments,  combined  with  an  automatic  switch  to 
come  into  action  on  the  failure  of  the  first  filament 

Teleerraph  Extension, — In  answer  to  a  question,  Mr. 
Kaikes  stated  in  the  Mouse  of  Commons  that  by  an  amend- 
ment in  the  Post  Office  Bill,  of  which  he  has  given  notice, 
power  will  be  given  to  local  authorities  to  guarantee  ths 
cost  of  extensions  of  telegraph  wires  in  districts  in  which 
they  may  be  needed. 

The  Royal  Society  of  Edinburgh. — Thelastordinary 

meeting  of  the  session  of  the  Ivoyal  Society  of  Edinburgh 
was  held  on  Monday  at  the  Boyal  Institution,  Lord 
M'Laren  in  the  chair.  A  paper  was  read  on  the  "  Effect 
of  Longitudinal  Magnetisation  on  the  Interior  Volume  of 
Iron  and  Nickel  Tubes,"  by  Prof.  Knott 

Hnddersfleld. — The  Gas  Committee  of  the  Hudders- 
field  Corporation  reported  to  the  County  Council  on 
Wednes<hiy  that  thoy  met  on  the  Ist  inst  and  decided  to 
accept  the  amended  tender  of  the  Brush  Electrical 
Engineering  Company,  Limited,  for  the  installation  of  the 
electric  lighting  in  Huddersfield  at  a  cost  of  £20,640. 

Saunderson  Arc  Lamps. — With  reference  to  the 
use  of  hydrocarbon  va|}our  in  arc  lamp  carbons,  aad  Dr 
Ilojikinson's  and  Prof.  Thompson's  remarks  there — anent, 
the  Bulletin  de  I'ElectrkiU  hopes  some  third  electrician  will 
take  up  the  question,  and  demonstrate  whether  the  presence 
of  gas  on  the  arc  is  really  an  advantage  or  the  reverse. 

Thunderstorms. — Severe  thunderstorms  were  expe* 
rienced  throughout  the  country  at  the  end  of  last  week.  At 
Coventry  the  chimney  of  a  large  house  was  cut  off  level 
with  the  roof.  At  Nuneaton  the  flagstaff  on  Messrs.  Hall 
and  Philti[>fi'3  hat  factory  was  cleared  as  if  by  a  hatchet,  one 
half  remaining,  while  the  other  half  felt  and  damaged  the 
roof. 

Swindon. — The  New  Swindon  Local  Board  have  had 
the  consideration  of  the  Electric  Lighting  Acts  before  them. 
The  question  was  left  to  obtain  further  particulars.  Mr.  A.  D, 
Williams  wrote  to  state  his  intention  to  lay  down  a  dynamo 
and  engine,  and  asked  permission  of  the  Board  to  take  a 
wire  across  the  street  at  the  level  of  the  present  telephone 
wire.     The  Board  acceded  to  the  application. 

London  Chamber  of  Commerce. — A  meeting  of  the 
council  was  held  on  Monday,  Sir  A.  Rollit  M.P.,  presiding. 
A  deputation  of  the  Chicago  World's  Fair  was  introduced 
by  Sir  P.  CunJifTe  Owen,  and  was  promised  8up[>ort.  A 
deputation  from  the  telephone  companies  was  next  received 
on  the  subject  of  an  improved  service,  which  waa  referred 
to  a  committee  of  the  Chamber  for  further  investigation. 

Paddington.—  Letters  were  read  at  last  week's 
meeting  of  the  Paddington  Vestry  from  the  Paddington 
and  Bayswater  Electric  Light  and  Power  Supply,  Limited, 
and  the  London  Electric  Lighting  Company,  Limited, 
announcing  their  intentioti  respectively  of  applying  for  a 
provisional  order  to  supply  electricity  in  this  parish.  It 
was  decided  to  instruct  the  solicitor  to  oppose  iu  both  cases. 

Ship  Lighting.— Sir  William  Thomsou  in  an  interesting 
letter  to  the  Electrical  Review  |K)int8  out  that,  as  regards 
disturbance  of  ship's  compasses,  the  concentric  wiring  has 
DO  advantage  over  the  one-wire  system  unless  the  outer 
sheathing  is  insulated  sufficiently  to  prevent  the  return 
current  spreading  over  the  ship.  A  moderate  degree  of 
insulation,  such  as  mounting  on  dry  wood,  would  be 
sufficient. 

Goole. — Tenders  for  lighting  are  required,  for  12  months, 
from  September  30,  by  the  Goole  Local  Board.  Gas  is 
asked  for,  but.  electric  light  might  also  be  acceptable.  Mr. 
G.  England  is  the  clerk,  and  tenders  are  wante<i  by  August 
11.     Goole  is  to  have  new  ^oods  o^c^  ^ct\  \*Vka  \iM.\<a^\x^ 
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Y«rk«Ki>^   KmNi^  ^VmI^miv.    The  vtrioos  tanden 
U  m<^>YH)   W   Mr.   0-   W.  B»yte>%  Huute  Bank, 

■**•••  Fni^aM^-TKd  ctwe  brought  by  the  Edison 
Kl«ctric  !.iuKi  1\mi\iux\v  «^iii«l  the  United'SUtes  Electric 
lAght  lVm|vi)u'  i\>r  iufrin^ment  of  a  patent  again  came 
before  th<k  Viiit^l  St^t**  Courts  on  Tuesday,  when  Judge 
\N  alUico  grauiijHl  a  «u«|ten«ion  for  15  days  of  the  injunction 
onlonxl  by  him  i^inst  the  latter  company  pending  an 
apitoal,  on  ix^iulitiou  of  the  defendants  giving  a  bond  to 
protect  the  K^iieou  Company  in  the  event  of  the  appeal 
being  disiuissetl. 

Suttim  (Surrey).— The  Sutton  General  Purposes 
Connuitteo  recommended  that,  subject  to  a  satisfactory 
agreement  with  Messrs  Girdlestone  and  Co.,  no  opposition 
be  oftbrad  to  any  application  by  them  for  an  order  to  furnish 
electric  light  in  Sutton,  as  proposed  by  them.  The  recom- 
ineudation  was  opposed,  it  being  suggested  that  the  Board 
ahould  obtain  the  powers  themselves.  Ultimately  it  was 
resolved  the  question  be  considered  by  the  whole  Board 
acting  in  committee. 

Bleotrio  Mining  Plant.  —  A  new  and  complete 
system  of  American  electric  mining  plant,  consisting  of  coal 
cutters,  rock  drills,  stone  and  granite  cutters,  is  being  intro- 
duced by  Messrs.  Shippey  Bros.,  of  London,  who  announce 
that  they  are  prepared  either  to  sell  machines  right  out, 
free  from  royalty,  or  to  contract  with  colliery  and  quarry 
proprietors  to  cut  coal,  stone,  or  granite  at  a  fixed 
charge  upon  the  output.  Particulars  and  drawings  of  these 
machines  will  be  published  shortly. 

Sehaokert  Transformer. — Messrs.  Schuckert,  of 
Nuremberg,  have  brought  out  a  new  type  of  transformer, 
illustrated  in  the  Elektrotechnische  Zeitschrift  for  July  17. 
Imagine  a  heavy  fiat  ring  of  iron,  deeply  grooved  towards 
the  centre  hole  to  half  its  depth  with  12  channels,  making 
it  somewhat  of  the  form  of  Mordey's  alternator  magnet,  but 
flat.  Each  of  the  12  oblong  cores  thus  made  are  wound  with 
coib,  the  whole  making  a  fiat  ring  transformer.  Consider- 
able advantages  are  claimed  from  thi8shai>e  of  transformer. 

Chelsea  Electric  Lighting  BilL— In  the  House  of 
Lords,  Lord  Basing's  Committee,  on  Thursday  last  week, 
declined  to  insert  a  clause  in  the  recommitted  provisional 
order  relating  to  the  electric  lighting  of  St.  Luke's,  Chelsea, 
giving  the  County  Council  any  control.  This  decision  is 
one  of  considerable  importance,  as  it  sets  aside  the  principle 
contained  in  all  former  London  electric  lighting  bills  in 
which  the  London  County  Council  have  concurrent 
jurisdiction  with  the  local  authority  in  regard  to  electric 
lighting. 

St.  Paul  and  Minneapolis  Railway.— Is  not  the 

St.  Paul,  Minneapolis,  and  Manitoba  llailway  Company 
which  is  coming  before  the  British  public  this  week  for 
£1,000,000  mortgage  bonds  just  exactly  that  com[>any  on 
whose  line  (between  St.  Paul  and  Minnea|)olis)  the  trains 
have  ceased  running,  owing  to  the  vigorous  opposition  of 
the  electric  railway  ?  The  line  spoken  of  is  probably  only 
a  small  length,  but  that  a  line  is  already  forced  to  give  up 
such  a  service  by  reason  of  this  opposition  is  suggestive  of 
troubles  to  come. 

Mr.  Spragne's  Challenge.— Mr.  F.  J.  Sprague,  the 
well-known  American  electric  railway  engineer,  has  recently 
published  a  challenge  to  the  world,  in  which  he  offers, 
under  certain  conditions,  to  produce  an  electric  locomotive 
of  greater  cajtacity  than  any  yet  made.  He  proposes  to 
take  a  train  of  six  elevated  railroad  cars  loaded,  weighing, 
without  the  mo"       '»ow  '08  tons,  to  haul  this 

/w/7  at  B  mxi  40  miles  an  h'^nr 


■I    desisiiT . 


on  the  level,  on  two  miles  of  track  on  certain    desi] 
railway  lines  in  New  York. 

Torpedo  Work. — Those  interested  in  torpedoes,  e 

mines,  and  the  blowing  up  of  ships  will  find  an  iiitj{^ 
article  thereon  by  M.  Georges  Dary  in  Ul^Ic,* 
July  18.  An  illustration  is  given  of  an  offimgl 
the  progress  of  vessels  in  a  camera  oh&cura^j0mf  \b  towk 
the  contact  which  is  to  explode  the  mines.  Anotibn 
arrangement  shows  a  range-finder  and  exploder — tvi 
telescopes  with  contacts,  which  when  both  are  odq  tbe 
vessel  makes  contact  for  the  sunk  mine  over  which  she  ii 
passing.  The  contacts  and  arrangements  are  shown  is 
diagram. 

Salford. — Tenders  are  required  for  lighting  the 
Lady  well  Sanatorium  by  an  electric  light  installation,  for 
the  County  Borough  of  Salford.  Applications  for  spedfio- 
tions,  accompanied  by  a  deposit  of  £1.  Is.  (which  will  be 
returned  upon  receipt  of  a  hmA  fide  tender),  to  be  made  to 
Messrs.  Maxwell  and  Tuke,  or  Messrs.  K  and  F.  Hewitt, 
architects,  Manchester,  Tenders,  endorsed  "  Electane 
Lighting,"  addressed  to  the  chairman  of  the  Grenenl 
Health  Committee,  must  be  delivered  to  Mr.  Saranel 
Brown,  town  clerk,  Town  Hall,  Salford,  by  11  a.m.0D 
30th  inst. 

Telephone  Cables  In  the  City. — At  the  meetii^  of 
the  Commissioners  of  Sewers  last  week,  Mr.  Sayer  pre- 
sented a  report  of  the  Streets  Committee  relative  to  as 
application  by  the  National  Telephone  Company  to  place  a 
portion  of  their  telephone  cables  beneath  the  public  ways, 
the  committee  stating  that,  in  their  opinion,  it  wu 
inexpedient  to  give  consent  to  the  application  of  the 
company  to  use  the  subsoil  of  the  City  until  the  contradt 
lately  entered  into  for  electric  lighting  purposes  have  been 
carried  out.  The  recommendation  was  agreed  to  without 
discussion. 

North  London  Tramways.— Negotiationa  are  in 
progress  for  the  transfer  of  the  lines  of  the  North  London 
Tramways  Company  to  the  North  Metropolitan  Company. 
The  London  County  Council  have  agreed  to  guarantee 
undisturbed  ]X)ssession  until  1910,  provided  that  the 
use  of  steam  be  discontinued,  and  that  if  other 
mechanical  power  be  adopted  it  shall  be  subject  to 
the  same  conditions  as  the  North  Metropolitan  line.  The 
North  Metropolitan  Company  are  intending  to  expend 
£25,000  in  putting  the  road  in  order  and  introducing  hotter 
methods  and  service. 

Dover. — At  last  week's  meeting  of  the  Managing  Com- 
mittee of  the  Dover  Town  Council,  the  town  clerk  eaid  he 
had  received  two  replies  to  the  advertisement  for  tenders 
for  supplying  the  electric  light  to  Dover.  The  first  wu 
not  a  tender  in  accordance  with  the  requirements  of  the 
Council.  It  was  from  tiiessrs.  Reed  Bros.,  and  offered  to 
supply  electric  light  to  the  town  for  the  CounciL  The 
other  tender,  which  was  in  proper  form,  was  from  the 
Brush  Electrical  Engineering  Company,  and  the  propoeal 
contained  very  lengthy  details  The  question  was  left 
over  to  a  special  meeting. 

Helston. — Carlow  is  already  becoming  a  catchword  for 
councillors  on  the  electric  lighting  question.  Helston 
(Cornwall)  pays  £195  a  year  for  gas,  and,  says  Mr.  Cade, 
if  Carlow  can  have  its  electric  light  from  water  i>ower  ^y^ 
miles  off,  Helston  could  surely  do  it  with  water  power  only 
one  and  a  half  miles  away.  Mr.  Veale,  of  St.  Austell,  had 
written  to  the  Town  Council  to  give  information  as  to  the 
electric  lighting  of  that  town,  and  a  committee  was  even- 
tually appointed  to  invite  Mr.  Veale  to  visit  Helston,  and  to 
consult  generally  upon  the  advisability  of  electric  lighting 
the  streets  and  public  buildings. 


I      —  de^-^ndergrroand  Eleotrio  Line  for  Paris. — We 

at  tho  Highway  Coramittee  of  tha  Paris  Municipal 
fa^i^  '  has  docided  in  favour  of  tho  construction 
^^Q  jj^y  subterranean  electric  tramway  from  the  Bois  de 
t'^y^.dogne  to  the  Bois  de  Vincennes,  passing  under  the 
pj  joulevard  Diderot,  the  Rue  do  Rivoli,  tho  Place  de  la 
g  Concorde,  i»ud  the  Avenue  dos  Champs  Elya^es.  The 
r  echemo  is  the  proposal  of  M.  Bertier,  and  pro[K)8e8  an 
'.  underground  tubular  h'ne,  similar  to  the  South  London  line. 
'     It  would  he  lighted  by  incandescent  lamps, 

ik  Brixton.— The  "BonauKa"  Genei*al  Stores  at  Brixton 
i|  are  splendidly  lighted  by  electric  light,  and  are  simply  a 
blaze  at  ni^ht,  the  light  being  as  steatly  as  possible.  The 
lectric-avonue  is  aUo  being  lighted  up  with  arc  lamps,  and 
Itogether  this  part  will  be  the  best  lighted  thoroughfare  in 
London  wheu  completed.  Messrs.  Clark,  house  furnishers, 
have  also  their  place  magnificently  lighted,  and  seem  to  be 
supplying  current  for  several  other  shops  round  about. 
K  Opposite  is  the  "Bon  Marchti,"  which  has  long  been 
[j|  lighted  electrically.  This  corner  of  the  metropolis  is  well 
L    worth  a  visit  from  electrical  eugineora. 

;, :        Carbon  Transmitters,— Mr.  A.  II.  Bennett,  writing  to 
[  I    the  Manchester  pipers,  atd  referring  to  the  recent  warning 

L  advertisement  of  tho  National  Telephone  Company,  says  : 
"  This  announcement  is  calculated  to  do  harm  to  my  company  ^ 
^  and  I  therefore  request  you  to  bo  good  enough  to  enable 
me  to  slate  that  the  National  Company's  advertisement  is 
misleading.  The  Mutual  Telei»hone  Company  are  provided 
with  an  efficient  carbon  transmitter,  which  they  will  put 
in  use  on  July  31,  and  which  has  been  submitted  to  eminent 
solicitors   and   patent  agents,  and  pronounced    altogether 

tfree  from  any  patents  which  the  National  Telephone  Com- 
pany may  retain  posaession  of  after  July  30." 

Sanitation  and  Electric  Light, — Tho  substitution 
of  electric  lighting  for  gas  at  the  otlice  of  the  Savings 
Bank  Department  of  the  General  Post  Olfice,  as  Mr.  Preece 
haw  often  urged  in  its  favour,  has  been  followed  by  a 
marked  reduction  in  the  amount  of  sick  leave  among  its 
immense  staff  of  employ*^.  The  Lancet  believes  this 
statement  to  be  substantially  correct,  and  observes  "  an 
electric  lamp  does  not  compote  for  the  oxygen  of  an 
apartment  in  which  it  is  jjlaced,  and  this  circumstance  gives 
it  a  marked  advantage  over  any  o[>on  llame.  It  cannot, 
like  some  forms  of  gas  burner,  be  used  to  promote  ventila- 
tion ;  but  in  ordinary  situations  its  harmlessness  is  a  much 
more  important  property." 

Pilsen  Lamps  and  Carbons. — The  Pilsen  Electric 
Company  have  removed  their  othces  and  works  from  -4, 
Stanhope-street,  Euston-road,  N.,  to  more  centi'al  and 
extensive  premises,  80,  Leather-lane,  Holborn.  Their  new 
wrorks  are  being  specially  arranged  for  the  manufacture  of 
Pilsen  arc  lamps  and  all  accessories  for  electric  lighting  and 
tratisraisaion  of  |X)wer.  Several  new  forms  antl  adaptations 
of  the  Pilsen  lamps  suitable  for  lighting  tho  interiors  of 
buildings  are  being  prepared  for  the  market,  and  also  an 
improved  kind  of  carbon  for  use  with  arc  lamps,  which  are 
stated  to  show  marked  advantiiges  over  the  carbons 
hitherto  used.  Of  these  further  information  and  details 
will  be  given  at  no  distant  date. 

St.  Panoras  Exhibition. — We  are  glad  to  learn 
that  the  St.  Pancras  electrical  exhibition  turned  out  a 
decided  success  linancially,  and  tho  surplus  ts  to  be  applied 
to  reducing  the  charges  to  exhibitors  made  by  the 
authorities  for  space.  The  beauty,  interest,  and  success  of 
this  little  exhibition  is  greatly  to  the  credit  of  the  pro- 
moters of  it,  and  should  load  to  similar  local  exhibitions 
elsewhere.  There  was  not  too  much  to  be  seen,  all  was 
interesting  and  much  of  it  moving  or  in  action,  the  decora- 
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tions  were  well  laid  out,  the  colours  tasteful,  and  the  rooms 
well  decorated  with  palms  and  flowers.  It  was  quite  as 
interesting  to  the  public  as  to  tho  technical  man,  and  oa 
such  achieved  the  success  it  deserved. 

CollORO  Sessions. — No  sooner  do  tho  last  year  students 
pass  through  their  examinations  and  receive  their  certi- 
ficates, than  a  new  batch  of  scholars  come  forward  to  be 
provided  for.  Parents  begin  to  think  of  sending  their  boys 
and  earnest  young  men  to  turn  their  attention  to  the  tech- 
nical classes.  England  now,  if  not  in  buildings,  yet  in 
practical  and  earnest  men,  and  useful  laboratories,  can  vie 
with  the  Continent  in  technical  education.  Notices  of  tho 
next  year's  courses  at  the  City  and  Guilds  Colleges  at  South 
Kensington,  under  Profs.  Henrici,  Unwin,  Ayrton,  and 
Armstrong,  and  at  Finsbury  under  Profs.  Thompson,  Perry, 
and  Meldola,  and  at  LTniversity  College  under  Profs.  Ryan, 
give  particulars  of  the  electrical  and  mechanical  courses  for 
tho  ensuing  session  in  October  next. 

Street  Transformer  Boxes, — A  decision  of  some 
importance  to  electrical  suppliers  has  just  been  made  by 
the  London  Council.  The  London  Electric  Supply  Corpo 
ration  recently  gave  notice  of  intention  to  construct  a  street 
box,  with  connections,  in  Coventry-street.  The  company 
proposes  to  construct  a  box,  which  would  be  5ft.  square  and 
6ft.  high  inside,  with  a  cover  in  the  footway  about  '2Aft. 
square,  and  to  pkce  two  transformers  therein,  a  cellar  which 
has  hitherto  boon  used  for  this  purpose  being  no  longer 
available.  Tho  Highways  Committee  arc  of  opinion  that 
such  an  interference  with  the  public  thoroughfares  should 
not  be  sanctioned,  and  that  the  company  should  make  some 
other  arrangement.  They  therefore  recommend  that  the 
Council  do  disapprove  of  the  works  referred  to. 

laghthoases. — In  reply  to  Dr.  Cameron,  in  the  Houso 
of  Commons  on  Tuesday,  Sir  M.  Hicks-Beach  said,  in 
compliance  with  an  application  of  the  Commissioners  of 
Irish  Lights,  tho  Trinity  House  and  tho  Board  of  Trade 
hive  sanctioned  an  increase  in  tho  power  of  the  light  at 
the  Old  Head  of  Kinside  by  the  substitution  of  a  10-wick 
burner  for  the  present  four- wick  burner.  They  have 
declined  to  sanction  tho  suggested  installation  of  the  electric 
lieht  at  this  station,  as  they  are  advised  that  the  position 
is  neither  a  "salient  headland"  nor  an  *' important  land 
fall,"  as  8|)ecifiod  in  tho  report  of  the  Trinity  House  on  the 
South  Foreland  experiments,  and  that  therefore  the  vary 
large  expenditure  of  establishing  an  electric  light  station 
could  not  be  justified.  No  a2>p]icatton  for  a  fog  signal  is 
before  the  Board  of  Trade. 

Cardiff. — At  the  meeting  of  tho  Lighting  and  Electrical 
Committee  of  the  Cardiff  Corporation,  on  Tuesday,  it  was 
announced  that  the  electric  lighting  order  for  Cardiff  had 
received  the  Royal  assent  on  the  3rd  inst.  On  the  motion 
of  Mr.  Carr,  seconded  by  Mr.  Peter  Price,  it  waa  unani- 
mously resolved  that  a  committee,  consisting  of  tho  chairman 
and  vice-chairman  of  the  committee  and  the  borough 
engineer,  be  appointed  to  gain  information  as  to  the  methods 
with  regard  to  electric  lighting  which  M'ere  adopted  in 
other  towns,  and  that  they  engage  the  services  of  an 
electrical  expert  in  connection  with  their  enquiry.  There 
were  two  courses  ojjon  to  the  Lighting  Committee — to 
maimfacture  the  electric  light  themselves,  or  to  farm  out 
their  powers  to  some  company  on  certain  terms.  The 
name  of  Mr.  Carr  was  also  ad<led  to  the  committee. 

Fire  Bri£^ade  Electric  Bells. — As  the  period  during 
which  Messrs.  Binko  and  Co.  undertook  to  maintain  the 
electric  bells  belonging  to  the  London  Fire  Brigade  will 
shortly  expire,  the  Fire  Brigade  Committoo  have  obtained 
the  tenders  for  the  maintenance  of  the  bells  for  a  period  of 
throe  years.    The^  t\x\ivV^  \.\i'A\.\l  NXi*^  ^^.vi-oXx-M^W^viV^  Vst  ^v«. 
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year  only  the  tendency  will  bo  for  the  contractors  to  do 
just  enough  to  the  belU  to  prevent  their  breaking  down 
altogether,  whereas  if  the  contract  be  for  three  years  it  will 
be  to  the  coutractora'  interest  to  pay  better  attention  to 
them.  The  tenders  are  as  follows;  Messrs.  Binko  and  Co., 
£123.  158.;  Mr.  R.  Colston,  £175 ;  Mr.  J.  Sax,  £395  ;  and 
Messrs.  Pyke  and  Harris,  £500  per  annum.  They  recom- 
mend that,  subject  bo  an  estimate  being  submitted  by  the 
Finance  Committee,  the  tender  of  Messrs.  U.  Binko  and  Co. 
be  accepted. 

Strand* — The  sanction  of  the  London  County  Council 
is  given  to  the  laying  of  mains  in  Duke-3treet»  Adelphi,  and 
Villiers-Btreet,  Exeter-street,  Suffolk-street,  and  Biirleigh- 
street,  Strand,  of  the  Electricity  Supply  Corporation 
(Gatti's),  upon  condition  that  the  company  give  two  days' 
notice  to  the  Council's  chief  engineer  before  commencing 
the  work  in  any  of  the  thoroughfares  specified  in  the 
noticesj  that  the  work  in  tho  Strand,  when  once  com- 
menced, shall  bo  carried  on  continuously  by  day  and  by 
night  j  that  the  mains  shall  be  laid  under  the  foutways 
wherever  it  is  found  practicable  to  do  so ;  that  the  concrete 
floor  of  the  road  boxes  be  made  9in.  thick  ;  thit  the  York 
Btone  at  the  top  be  4in.  thick;  that  the  longitudinal  girders 
on  all  the  boxes  be  laid  in  3in.  stone  templates  tho  full 
thickness  of  the  brickwork;  and  that  the  whole  of  the 
works  shall  be  completed  within  the  shortest  time  possible. 

Arc  Lamps  at  St.  Pancras.— The  Electricity  Com 
mittee  reported  to  the  St.  Pancras  Vestry  at  thoir  meeting 
last  week  that  they  had  given  consideration  lit  the  descrip- 
tion of  arc  lamp  columns,  and  lamps  required  for  the 
public  lighting  of  Tottenham  Court-road  Various  tenders 
have  been  received,  and  it  has  been  necessary  to  suggest 
certain  modifications  in  order  to  limit  the  cost.  The  lamps 
are,  of  course,  tho  most  important  item,  and  the  committee 
have  determined  to  adopt  the  Brockie-Fell  arc  lamps,  of 
which  Messrs.  Johnson  and  Phillips  are  the  sole  manu- 
facturers, and  this  firm  will  also  supply  tho  lamp  columns. 
The  committee  recommend  that  they  be  authorised  to 
purchase  and  fix  26  arc  lamps  and  columns,  as  already 
approved  l)y  the  Vestry,  at  a  cost  not  exceeding  £38  per 
Limp,  includifii;  lamj),  fixing',  column,  atnl  all  necessary 
appIiancGs   cormectod    with   the    lamp.     The    rc[if>rt    wms 

carried. 

« 

Honse-to-Hou8eMaixiB»— The  I  iondon  County  Council 
having  received  notice  from  the  llouse-tu  House  Electric 
Ijight  Supply  Comi>any  of  intention  to  lay  inairis  and  to 
construct  two  street  l)oxes  in  Pembroke-road,  Earl's  LUiurt- 
road.  The  proposed  works  are  unobjectionable,  and  they 
recommend  that  the  sanction  of  tho  Council  be  given  to  the 
works  referred  to,  upon  condition  that  the  company  do 
give  two  days'  notice  to  the  Council's  chief  engineer  before 
commencing  the  work  ;  that  the  mains  shall  be  laid  under 
the  footways  wherever  it  is  found  practicable  to  do  so ; 
that  the  street  boxes  to  be  used  shall  bo  of  the  pattern 
approved  by  the  Council  ;  and  that  as  an  addilioti:d 
precaution  against  accident  through  defective  insulation  of 
the  mains,  each  of  the  street  boxes  shall  be  provided  with 
an  inner  as  well  as  an  outer  cover,  each  insulated  from  the 
other  as  far  as  practicable,  and  that  the  outer  cover  shall  be 
efficiently  connected  with  earth. 

Barton-on-Trent.  — The  Corporation  of  Burton-on- 
Tront  areprepaied  to  receive  tenddrs  for  an  eHicient  gystoni 
of  electric  lighting  suitable  fo»  ^•'••**»'^n  in  certain  specified 
streets  in  the  and  fot  tion  and  erection 

of    a  centr  '   goii  'ity,   and   for  | 

supplying »  t  icjil  " 

insulators,  )su 
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intended  to  erect  the  station,  and  the  streets  in  which 
mains  will  be  laid,  may  be  seen,  and  a  form  of  tender, 
copy  of  conditions  and  general   specification    of  tb« 
required  to  be  done,  may  be  obtained  on   payment  of 
^ineas  (which  will  be  returned  on  receipt  of  a  bou 
tender),  on  application  to  Mr.  F.  L.   Rams^'en, 
Gas  Works,   Burton-on-Trent.      Sealed  tenders,  end 
"  Electric  Lighting/'  are    to  be  delivered    to   Mr.  T. 
Whitehead,  town  clerk,  Burton-upon-Trent,  by  10  a.in. 
2dth  August. 

City  Lighting. — At  the  last  meeting   of  the  Coi 
sioners  of  Sewers  the  clerk  read  a  letter   from    the 
Electrical  Engineering  Company  relative  to  the  lighting 
electricity   of   Queen    Victoria-street.     In    their  com 
cation  the  company  undertook  to  light  the  street  with 
arc  lamps,  which  would  be  in  lieu  of  96  gas  lamps. 
Sly  asked  who  would  pay  for  the  gas  during  the  time. 
chairman  said  the  Commissionei-s  always  arranged  with 
gas  companies  under  such  circumstances.      Mr.  Sayer 
be  thought  he  ought  to  explain  that  the  cost  to  the 
payers  would  be  about  £150  extra.     The  gas  must  be 
for  during  the  making  of  experiments  with  the  electric  li 
which  were,  of  course,  necessary.  Thesubject  thendropped. 
It  may  be  interesting  to  state  in  connection  with  this  sub; 
that  measurements  bavo  been  made  under  the  superiui 
enceofMr.  Preece^whoisconjointadvisertotheCommiasit 
with  Colonel  Haywood,  of  the  candic-power  of  the  electrit 
lighting.  The  result,  which  was  approximate,  went  toshor 
that  the  average  illumination  was  about  five  times  that  at 
the  old  gas  lamps. 

Goldsmiths*  Institate.— The  Goldsmiths'  Tecbmal 
and  Recreative  Institute,  New  Cross,  was  opened  on  Wed 
nesday  by  the  Prince  and  Princess  of  Wales,  and  was 
occasion  of  anticipations  of  much  usefulness  for 
project,  The  institute  is  furnished  with  a  useful  eleo- 
trical  laboratory.  The  latest  and  most  ira 
appliances  have  been  supplied  for  voatilating  by 
Easton  and  Anderson,  who  hare  put  down  oi 
their  improved  electromotors,  driving  a  Blackman 
for  supplying  fresh  air  to  the  lectui'o  halls.  A  **  White] 
dynamo  (Prentice's  patent)  is  placed  adjoining  Un 
electrical  laboratory,  and  supj»lios  current  to  tho  olectn^ 
motor.  It  has  also  been  proposed  to  work  the  bellows  of 
the  grand  organ,  shortly  to  he  erected,  by  electromol 
controlled  by  the  organist  with  magnetic  clutches.  Tl 
*' Whitchair*  ilynamos  are  driven  by  the  ^itcam  en>;i 
used  for  pumping  and  other  purposes,  and  this  installaUi 
will  be  an  interesting  example  of  how  power  mar  U 
electrically  distributed  for  a  variety  of  purposes  throughout 
a  liirge  building. 

Kingswood. — Tho  Kingswood  Local  Board  had  befon 

them  last  Wednesday  the  reiwrt  of  the  committee  who 
recently  visited  Chelmsford  to  ins^mct  the  electric  lighting 
installed  there  by  Messrs.  Christie.  The  chairman  stated 
that  to  light  tive  miles  of  road  176  gas  lamps  would  U 
required,  placed  CO  yards  apart,  giving  15  c.p.  each,  which 
at  £3.  188.  8d.  per  lamp  would  cost  £648.  Ss.  4d.  lo 
addition  to  this  there  would  be  £575  for  fixing  176  lamps 
at  £3.  t'Js.  oach.  The  total  illuminating  power  thus  given 
would  be  2,640  ciindles.  Under  Messrs.  Christie  s  contract 
the  cost  for  electric  lighting  would  be  £621.  10s.  This  wii 
cheaper  than  gas,  and  would  give  5,046  c.p.,  as  agaiiul 
2,640  c.p.  by  gas,  besides  which  there  would  be  no  expei 
for  fixing  the  lamps.  Messrs.  Partitt*s  tender  was  for£ft 
and  thoy  proposed  to  erect  six  more  lamps,  with  a  total 
7,000  iiidioat^jd  c.p.  As  a  matter  of  fact,  there  was  v 
"little  dillorenco  Ixitwccn  the  candle-power  of  the  two 
^'s,  as  Messrs.  I'arfitt  allowed  fur  a  greater  doprecia^ 
•Uuminating  |wwor.     It  was  unanimously  roaolvi 


THE  ELECTRICAL  ENGINEER,  JULY  24,  1891. 


77 


'to  light  the  district  by  electricity,  and  Mesera.  ParfitVs 
^  tender  of  £550  was  accepted. 

Eleotrio  Railways.  —The  following  interesting  bits 
given  in  Mr.  F.  Brown's  report  to  the  Walsall 
Corporation.  Mr.  F.  Sprague  stated  to  him  that  there  had 
not  been  a  single  fatal  accident  from  current  used  on 
electric  railways.  At  St  raul's,  Miniieapolis,  he  found 
1,200-h. p.  engines  driving  12  dynamos,  providing  current 
for  ISf)  motor  cars,  running  on  46  miles  of  double  track. 
The  boilers  areBabcock  and  Wilcox,  fired  by  oil  at  two  cents 
a  gallon.  The  electric  cars  have  run  the  ordinary  steam 
railway  off  the  road,  giving  better  service  at  half  cost.  At 
Cleveland  he  found  a  car  passed  every  six  seconds,  or  aliou  I 
II  a  minute,  all  well  loaded.  At  Buffalo  they  have  80  miles 
at  work  and  50  more  are  going  down,  with  a  total  of  300  cars. 
At  Pittsburgh  the  Pleasant  Valley  Company  have  7H0  h.p. 
at  work.  The  Perrysville  line  is  one  of  the  most  difficult 
in  America,  being  all  uphill,  a  gradient  of  12A  per  cent.,  or 
one  in  eight,  and  curves  all  the  way  of  short  radius.  The 
car  travelled  well  at  six  to  eight  miles  arv  hour,  starting  on 
the  curves  and  without  jerks.  At  moment  of  starting  each 
car  took  about  80  h.p.  He  learnt  that  in  every  lawsuit 
decision  about  earth  circuits  the  decision  had  gone  with  the 
tramway  comi^any. 

lUnminatins:  Effioienoy  of  Lamps. — M.  A.  Witz 

has  communicfited  to  the  French  Acadt^mie  des  Sciences 
the  result  of  hu  researches  u|)oti  the  illuminating  efficiency 
of  some  of  the  ordinary  forms  of  lighting  apparatus.  The 
following  comparative  table  is  obtained  : 

Calorio8. 
Source.  Expenditure. 

•*L'Etoile"  candle...  10'5pr.pr.hr. 
**Bengcl"gaa  burner  lOSlitrea    „ 

Rocujtorativo    3^      ,,         „ 

Incandescent  electric  35  wattH  per 

lamp  candle 

Arc  lamp '5     „         ,,       1  0  -I  '44 

The  best  absolute  eflBciency  is,  of  coutHO,  that  of  the  arc  lump. 

It  is  more  economical  to  burn  gas  on  an  engine  for  the 
production  of  electric  tight  than  to  use  it  direct  in  gas 
burners,  M.  Witz  concludes.  He  has  substituted  IG  arcs 
and  71  16-c.p.  incandesconts  for  six  large  double  recnpera- 
tivo  gjis  lamjw,  91  ordinary  jote,  and  19  batswing  burners. 
Exact  me^isuremont  showed  this  electric  light  to  give  IT) 
per  cent,  muro  light  than  the  gas  lam[>s  for  the  ga£  ;  and 
the  engine  driving  the  dynamo  consumed  only  21,500  litres 
of  gas  against  26,000  litres  per  hour  of  tho  gas  lamps. 

Aastrian  Companies. — Last  week  the  electrical  com- 
panies in  Vienna  published  for  the  first  time,  says  the 
Vienna  corredpondcnt  of  Industrit's,  their  reports  on  the 
progress  of  business  during  the  past  year.  The  Vienna 
Electricity  Company,  which  employs  the  machinery  of 
Messrs.  Siemens  and  Halsko,  though  it  has  been  working 
for  a  year  and  a  half,  is  not  yet  in  a  condition  to  pay  a 
dividend.  There  is,  however,  no  deficit,  and  X23,440  was 
carried  for\vard  to  next  year's  account.  The  International 
Electricity  Company,  which  employs  Messrs.  Ganz  and 
Co.'s  machinery,  has  |jaid  interest  out  of  capital  at  the  mte 
of  5  per  cent,  on  its  capital  of  X28 1,250.  As  the  company 
has  spent  £168,000  on  its  Vienna  central  station,  whose 
cable  system  is  22  miles  in  length,  and  on  its  central 
station  at  Fiumo,  this  rate  of  interest  was  much  too  high. 
The  first  balance-sheet  of  the  com|»any  consequently  shows 
a  deficit  ot  ^4,21 3.  On  the  whole,  these  companies  have 
done  a  fairly  satisfactory  business  during  the  past  year. 
On  tho  Htock  Exchange,  however,  electrical  companies  have 
lost  credit  to  some  extent,  and  the  Anglo-Austrian  Bank 
has  been  obliged  on  this  account  to  {>ostponc  the  intended 
iasufl  of  shares  of  the  Budapest  Electrical  iiailway.     The 
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Prague  Electrical  Tramway,  worked  on  the  system  of  Herr 
Krizik,  who  is  the  inventor  of  the  well-known  Pilsen  arc 
lamp,  has  been  completed,  and  the  preliminary  trials  of  the 
tramway  took  place  on  the  8th  inst. 

York. — An  adjourned  meeting  of  the  York  City 
Council  was  held  on  Tuesday  to  consider  the  electric 
lighting  of  tho  York  Law  Courts.  Alderman  Agar  moved 
the  adoption  of  the  report  of  the  Municipal  Offices  Com- 
mittee, who  recommended  that  the  cotu'ts  of  justice,  police 
stations,  etc..  in  Clifford -street,  be  lighted  by  electricity, 
and  that  the  tender  of  Messrs.  Benham  and  Sods,  London, 
at  the  sum  of  £502.  lis.,  according  to  specifications  sub- 
mitted by  Mr.  Sydney  Hargraves,  electrical  engineer.  New 
Briflgo-street,  London,  be  uocepte<l,  and  that  Mr.  Hargraves 
be  ap|>ointe<l  electrical  engineer  in  connection  with  the 
wiring  of  tho  building,  his  remuneration  to  be  35  guineas, 
to  include  all  charges  for  revising  specifications  and  plans, 
re[)ort!ng  on  estimates,  superintending  the  wiring, 
testing  and  pasaing  the  same  on  completion,  and  all 
travelling  and  iucidental  expenses.  Mr.  Mansfield 
moved  as  an  ametjdment  that  the  ro[)ort  be  referred 
back  to  the  committee,  and  Mr.  Tripp,  in  seconding  the 
amendment,  complained  that  the  committee  had  come 
before  the  Council  with  a  reiwrt  recommending  electricity 
when  they  were  not  prepared  to  say  whether  gas  or 
electricity  was  the  cheapest.  Mr.  Dodsworth  said  it  wa«l 
intended  by  the  committee  that  the  plant  for  lighting  the 
public  building  should  be  part  of  the  system  for  lighting 
the  whole  city.  Mr.  Dickenson  thought  they  would  do 
well  to  see  whether  they  could  themselves  successfully 
carry  out  tho  electric  lighting  of  their  building.  Mr.  Mann 
also  moved  another  amendment,  to  adopt  the  re{)ort  of  the 
committee,  and  providing  also  that  the  police  station  and 
fire  brigade  buildings  be  lighted  with  gas,  as  well  as  having 
tho  electric  wire  laid  on.  The  amendment  was  negatived, 
and  the  report  was  adopted. 

Safety  in  TheatroB. — We  have  received  from  Mr.  S. 
Wilkins,  Mansion  llouse  chambers,  E.C.,  a  small  pamphlet 
(Is.)  by  M.  li^u('  K(?6Uchc,  upon  "Crushes  and  Crowds  in 
Theatres  in  Cas*!8  of  Fire  or  Fright,"  describing  a  method 
which  the  inventor  is  seeking  to  introduce  for  the  better 
safety  of  theatres.  M.  Rrsuchc  gives  some  interesting  and 
suggestive  figures  both  of  the  luimcrous  fires,  amounting  to 
32  in  I?:<89,  and  50  in  IS90,  in  theatres  in  various  [larts  of 
tho  world,  together  with  a  tjible  of  tho  total  receipts  from 
tho  theatres  of  Paris,  which  goes  to  show  thiit  although 
there  has  beei»  a  steady  rise  in  receipts  (Ijarring  the  war 
years)  from  1S48  to  1S84,  yet  in  1885  accounts  were 
everywhere  current  of  several  very  disastrous  fires,  and 
sitico  then,  even  during  the  exhibition  year,  the  receipts 
have  been  going  down,  till  there  is  now  a  deficit  of  nearly 
three-quarters  of  a  million  sterling  from  the  calculated 
average.  This  ia  almost  entirely  due,  he  thinks,  to  the  fear 
of  fire,  and  he  urges  theatre  proprietors  to  make  such 
arrangements  as  shall  ensure  absolute  safety  and  easoi 
of  exit.  He  has  cotistruGte<l  models  in  which  movable 
doors  or  walls  of  double  iron  plates  filled  in  with  cork  or 
other  material  are  built  at  suitable  places  in  the  outside  walls. 
These  either  drop  down  like  shutters,  giving  exit  to  outside 
balconies,  or,  in  another  model,  fall  outward  like  draw- 
bridges, themselves  formir»g  a  balcony.  In  case  of  |>anic 
these  are  all  loosed  simultaneously  by  electric  or  pneumatic 
contact,  and  the  public  find  everywhere  around  them  exit*  , 
to  the  outside  staircases.  Panic  would  thus  be  avoided,  and 
safety  coidd  be  assuretl  without  the  necessity  for  entire 
reconstruction  of  the  whole  premises,  as  now  seems  the 
only  alternatvie.  The  jjamphlet  is  well  worthy  of  study  by 
those  associated  with  theatre  working,  and  M.  iCf^auchc 
adduces  vev^  iek\ov\rA\A«.c;wamw^A\\wa>^svc"^*K^ 
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CARLOW. 


An  invitation  from  Mosars.  J.  E.  H,  Grordon  and  Co.  to 
be  present  at  what  may  bo  termed  the  inauguration  of  the 
electric  lighting  system  at  Carlow  on  Monday,  July  13th, 
directed  our  steps  to  the  mail  leaving  Euston  at  8.20  on 
July  12th.     Travellers  hy  the  L.  and  N.  W.  R.  are  fully 


rest  for  the  representatives  of  nevrspaperawhea 
warpath — that    is,   when   collecting    inftfmation — h..^. . 
within  a  short  half  hour  of  our  arrival  j^^^arlow,  the  party, 
reinforced  hy  others  previously  in  the  town,  are  found  ini  i 
roomy  boat  belonging  to  the  Carlow  Boat   Club,  witli  1 1 
willing  horse  upon  the  towpath,    starting   for   a  fivendk 
trip  on  the  waters  of  the  Barrow  to  Milford,  where  Ib  i 
disused    com  mill  the  generating  station    vrill  be  fomd  < 


Cenc*Xi/.4-rcirKrflm«r7^o4'^«    HffordC^nhyf/StorH 


Plan  of  Pynamo  Room  and  Water  I'ower  at  Milford. 


acquainted  with  the  excellent  manner  in  which  these  trains 
are  run.  For  a  moderate  fee  sleeping  accommodation  can 
be  bad,  and  one  half  the  physical  inconvenietico  of  travel 
avoided.  No  teas  admirable  is  the  boat  service  from  Holyhead 
to  Kingstown.  Thetrain  arrived punctuallyat Holyhead,  and 
a  few  minutes  only  was  needed  to  see  the  travellers  in  their 
berths,  and  the  boat  well  on  ite  journey  to  Kingstown.  A 
(juick  passage  over  a  soa  as  smooth  as  a  miltpond,  a  nish  to 


Before  recording  more  of  this  journey,  it  will   be   well  to  j 
speak    of    Carlow.      Situated    some    56    miles   south    of  | 
Dublin,  at  the  confluence  of  the  Burren  and  the  Barrow, , 
in    the    midst    of    a    purely    agricultural    district,    it  ii 
scarcely  the  typo  of  town  ono   would  foretell   as  takifi|; 
the  lead  in  introducing  a  new  illuminant.     But  in  Carlow 
gas  is  dear  and  not  of   the  highest  quality,  and    the  gu 
management  has  not  conciliated  the  Town  CommissionerSiJ 


Dynamo  Room  ab  Milford. 


the  mail  train  awaiting  the  arrival  of  the  boat,  a  short 
8i>€edy  ride,  and  we  reach  Dublin.  No  time,  however, 
must  be  lost,  and  a  trio  mount  a  jaunting-car  to  got  across 
the  city  to  the  other  station  and  to  breakfast,  the  fourth 
member  of  the  party  following  a  few  minutes  later. 
Dublin    is    not    yet  '    there   is    no    difficulty 

in  gettij  A  we  leave  for  Carlow, 

trbicb  ■  'k,      T  no 


so  that  lately  the  public  lighting  has  been  by  me  ans  of  oil^ 
lamps.  Here,  then,  was  a  fine  opening  for  the  electrical 
engineer,  and  while  in  Ireland,  through  the  proposed 
Dublin  installation,  Mr.  J.  E.  H.  Gordon  was  made 
acquainted  with  the  position  of  Carlow  and  the  aspirations 
of  the  Commissioners.  No  time  was  lost.  A  temporary 
installation  was  put  up,  proof  positive  given  as  to  the 
efficacy  of  the  electric  light,  terms  offered  and  accepted, 
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^VM  the  permanent  installation   commenced.      From   one 
i  ^pint  of  view,   however,  it  seems  soraowhat  natural  that 
t^Carlow  ahoiald  take  the  lead  among  Irish  towns.     If  we 
^  -xnistake  not,  Prof.  TyndaH»  whoso  name  stands  in  the  front 
^  xank  of  scientific  worthies  of  the  nineteenth  century,  first  saw 
^  "the  light  "  just  a  stone's  throw  away  from  Carlow's  environs, 
1^  in  her  twin  borough — old  Leighlin,"  and  will  be  one  of  the 
f     first  to  recognise  the  suitability  of  electricity  to  assist  in 
utilising  the  waste  water  |>ower  of  tho  district.     According 
to  Mr.   Krophy,  in  his  **  Carlow  Fast  and  Present/'  the 
i      town   ought   to   be   termed   the   "Athens    of    Leinster," 
because  "  it  has  more  the  appearance  of  a  city  than  of 
I      an     ordinary    Irish    country    town " ;    its    streets    are 
j       not  stragglitig  and  irregular  ;  the  leading  streets  converge 
I       from  four  different  points  on  the  exact  centre,  the  public 
buildings  assume  classic  styles  of  architecture,  and  so  on — 
good  reasons  to  an  Irish  author,  but,  like  many  other  state- 
ments, hardly  convincing.     Wo  must  admit,  however,  that 
tho  streets  are  fairly  favourable  to  electric  lighting,  much 
I       more  so.  indeed,  than  is  the  case  in  many  old  and  in  not  a 
I       few  modern  towns.     Again,  the  town  is  fairly  compact^  an 
advantage   not   to   be  despised   when   tho  cost  of  mains 
is  considered.    Returning  now  to  our  visit.    Given  a  warm, 
sunny    day,    pleasant    companions,   pretty    scenery,    and 
what  is  more  enjoyable  than  a  river  journey  ?     One  feature 
I       in  connection  with  the  Barrow  was  noticeable.     There  was 
absolutely  no  other  traffic  upon  its  waters,  and  weeds  wore 
rapidly  blocking  the  stream — thanks  to  a  strike  in  Dublin, 
whereby  those  who  usually  worked  the  barges,  and  those 
who  cleaned  the  stream,  were  idly  standing  at  the  liridi^e, 
or  to  be  found  under  worse  conditions  elsewhere.    Arriving 
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Oil  loMuUtorH  for  c&rryiug  Line  and  Return. 

at  Milford,  the  dynamo-room,  in  the  old  mill  belonging  to 
Major  Alexander,  was  visited.  Here  is  an  El  well-Parker 
50-kiIowatt  alternator  with  its  exciter,  driven  by  belts  from 
a  shaft  driven  by  the  huge  waterwheel  of  the  old  mil!. 
The  waterwheel  is  about  15ft.  diameter  by  20ft.  in  length, 
and  under  present  conditions  all  the  power  required 
can  be  easily  obtained,  but  in  flooft  time  the  tail  rises  till 
the  bead  of  water  available  ts  only  about  5ft.,  so  arrange- 
ments are  rapidly  approaching  completion,  when  a  couple 
of  turbines  will  be  available,  and  these,  together  with  the 
waterwheel,  which  could  still  be  used,  would  supply  some 
300  h.p.  Wo  illustrate  the  plan  of  the  dynamo-room,  which 
is  fitted  with  the  usual  switchboard  and  measuring 
apparatus,  with  a  transformer  to  run  tho  lights  requirotl 
in  the  works.  From  the  switchboard  tho  mains  run 
to  an  upper  floor,  leaving  the  mill  high  up,  are 
carried  across  the  river,  and  run,  SOft.  high,  on  poles 
along  the  tOAvpatb  of  the  Barrow  river,  the  use  of  which 
has  been  granted  at  a  nominal  rent  by  the  Barrow  Navigation 
Company.  Fowler- Waring  cables  are  used,  and.  to  make 
doubly  sure,  both  line  and  return  are  carried  on  Johnson- 
Phillips  oil  insulators.  The  cables  fulfil  the  Board  of  Trade 
requirements,  which  many  {>eople  think  too  stringent.  The 
current  is  generated  at  2,500  volts,  and  transformed  down 
to  50  volts  for  use.  The  loss  in  transmission  is  now  found 
to  be  about  2J  percent.,  but  the  calculations  have  been 
made  to  allow  of  a  loss  of  10  [>er  cent,  when  the  whole 
of  the  public  and  private  lighting  is  in  full  swing.  The 
cables  are,  as  we  say,  brought  overhead  into  a  small 
Bwitchhouse  in  the  centre  of  the  town,  where  the  con- 
trolling apparatus  for  the  town  lighting  is  situated,  and 
from  whence  the  circuits  can  be  tested.    The  distributing 


cables  are  installed  over  about  five  miles  of  streets,  and  are 
carried  on  posts  set  up  at  the  edge  of  the  foot})ath8,  and 
some  of  the  lamps  higher  than  the  others  carry  the  arc 
lamps.  The  lamps,  in  fact,  are  nearly  50ft.  above  tho 
street  level.  They  are  of  the  Brockie-Pell  type,  some  fitted  J 
with  globes,  and  some  with  lanterns.  Those  of  the  lanter 
shape  seem  to  find  most  favour. 

The  public  lighting  of  the  streets  has  hitherto  been! 
carried  out  by  100  oil  lamps  of  10  c.p.  each,  and  costing 
the  Town  Commissioners  £104  per  year  for  a  total  light  of 
1,000  c.p.  It  is  now  carried  out  by  13  ai*c  lamps  of 
1,200  c.p.  each,  and  40  incandescente  of  \G  c.p.  each,  giving  a 
total  light  of  25,840  c.p.,  or  25  times  the  former  amount, 
and  for  this  the  Commissioners  pay  X170  a  year. 

The  present  plant  provides,  in  addition  to  the  public 
lighting,  for  about  1,200  incandescent  lamps  in  shops  and 
private  houses,  and  these  are  charged  at  a  fixed  rate  per 
annum,  calculated  to  be  about  5  per  cent,  less  than  the 
customer's  former  gas  bill. 

The  transformers  which  transform  tho  current  from  the 
high-pressure  form,  necessary  for  carrying  it  to  a  distance, 
to  tho  low  pressure  of  50  volts  at  which  it  is  utilised,  are 
fixed  upon  conveniently  selected  posts  at  intervals  through- 
out the  town.      No    transformer  is    in  any  building  or 


Street  LampiiO-^t,  carryinf^  Transformer. 

private  property,  or  in  any  way  within  reach  of  the  public. 
This  is  an  im()ortant  element  of  safety. 

The  low-pressure  system  of  mains  consists  of  bare  copper 
rop)06  or  strands  carried  on  porcelain  insulators,  and  these 
are  fixetl  partly  on  tho  same  posts  that  carry  the  high- 
pressure  wires,  and  partly  on  the  fronts  of  the  houses. 

Messrs.  Gordon  and  Co.  contend  that  in  the  ordinary 
system  of  placing  transformers  it  is  not  profitable  to  supply 
a  customer  unles  he  will  take  15  or  20  tamps,  but  by  tho 
system  introduced  into  Carlow  the  small  customer  using 
one,  two,  or  three  lights  is,  pro  rata^  as  good  a  customer  as 
anybody  else,  and  there  seems  to  be  much  truth  in  this  con- 
tention. We  tnist  that  experience  will  go  to  prove  that 
many  private  residents  will  install  a  few  lights  when  only 
a  few  are  really  required,  so  that  the  summation  of  these 
installations  will  lead  to  demand  to  the  full  ca])acity  of  the 
works. 

This  point  is  absolutely  essential  if  electricity  is  ever  to 
cease  to  be  a  luxury  of  the  rich  and  to  become  the  poor 
man's  light 

Messrs.  Gordon  claim  that  they  have  solved  the  question, 
and  have  brought  the  light  within  the  reach  of  anyone  who 
is  able  to  afford  gas. 

The  machinery  was  started  for  the  first  time  a  few 
minutes  after  midnight  on  Wed^^wi^.-^  ^  i^Mas^  ^^.  -^xA  Xjas^ 
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run  without  a  hitch   or  difficalty   from   the  moment  of 
starting. 

Messrs.  Gordon's  engineer-in-charge,  Mr.  Meredith  (son 
of  Mr.  George  Meredith,  the  well-known  novelist),  together 
with  an  English  foremati,  has  carried  out  the  work  entirely 
by  local  labour.  The  whole  of  the  erection  of  poles, 
placing  of  machinery,  wiring  of  houses,  etc.,  has  been  done 
by  the  ordinary  labourers  of  the  district,  of  whom  l>etweeii 
40  and  SO  have  been  employed  ever  since  the  work  was 
commenced  in  December  last, 

We  have  in  a  previous  issue  referred  to  the  inau^iu*al 
banquet,  and  it  only  remains  to  add  that  the  various 
deputations  seemed  highly  pleased  with  the  installation^ 
and  went  away  with  the  view  to  use  their  best  endeavours  to 
get  the  light  introduced  into  the  various  towns  represented 
by  them. 

It  is  difficult  to  calculate  what  eflect  this  introduction  of 
a  new  enterprise  may  have  U|>on  the  future  political  and 
social  development  of  Ireland. 

It  is  expected  that  the  next  town  that  will  be  completed 
by  Messrs.  Gordon  will  l>e  Larne,  the  rising  sea  port  and 
holiday  resort  near  Belfast,  the  irajwrtanco  of  which  is 
rapidly  increasing  since  the  opening  of  the  new  Larne  and 
Strani-aer  mail  route,  a  portion  of  which  will  be  lighted 
up  on  August  1st 

Negotiations  are  in  progress  with  various  other  important 
towns. 


NIBLETTS    SOLID    ACCUMULATOR. 


Of  late  years  many  attempts  have  been  made  to  overcome 
that  inherent  weakness  of  all  known  electric  storage 
batteries — viz.,  the  warping,  buckling,  and  rapid  disintegra- 
tion of  its  elements — but  so  far  but  little  real  advance 
seems  to  have  been  made.  The  want  of  a  really  good, 
inexpensive,  mechanically  strong  cell  of  high  capacity  and 
smnll  weight  has  been  keenly  felt  by  all  those  who  have 
been  associated  with  electric  tramcar  work,  electric  launches, 
and  the  almost  innumerable  other  purposes  where  some  form 
of  portable  means  of  storing  electrical  energy  is  an  essential. 
The  many  suggested  plans  for  producing  locomotion  by 
means  of  electricity  are  just  now  attracting  much 
attention,  and  there  is  every  pix>&pect  that  at  no 
very  distant  perioil  this  branch  of  electrical  engi- 
neering will  become  fully  as  im|)ortant  as  the  electric 
lighting  industry  is  at  present.  Much  may  be  said  in 
favour  of  the  suggested  methods  of  conveying  the  electrical 
energy  through  overhead  conductors,  the  utilisation  of  the 
road  rails,  or  separate  insulated  high-conductivity  con- 
ductors as  the  leads,  or  the  mode  of  "picking  up"  the 
current  from  underground  mains.  If,  however,  a  secondary 
battery  can  be  produced  which  shall  be  capable  of  with- 
standing the  excessive  electrical  strain  incidental  to  a  rapid 
and  irregular  rate  of  discharging,  and  the  mechanically  dis- 
ruptive effect  which  always  seems  to  attend  concussion  and 
jolting,  and  greatly  tells  upon  all  forms  of  accumulators 
when  used  for  traction  purposes,  then  the  self-contained 
storage  battery  system  would  be  found  to  compare  most 
favourably  with  any  of  them,  both  in  |3oint  of  simplicity 
and  economy. 

There  can  be  but  little  doubt  that  there  is  at  the  present 
time  an  enormous  field  for  a  cell  which  will  combine 
largo  capacity  with  small  weight,  and  groat  mechanical 
solidity.  Some  little  time  ago  great  hopes  were  entertained 
that  the  solidity  problem  had  been  solved  by  the  intro- 
duction of  Dr.  Schoop*s  solid  electrolyte.  In  this  country 
some  practical  trials  have  been  made  with  Mr,  Barbor- 
Starkey's  method  of  forming  solid  cellfi,  by  substituting  for 
the  fluul  electrolyte  a  mixture  of  wood  sawdust  and  plaster 
of  Paris,  which,  when  sot,  was  moistened  with  dilute 
sulphuric  acid.  In  America,  the  semi-solid  batteries  of 
Messrs.  Hatch  and  Wiswell,  and  Mr.  Pumpclly,  are  said 
to  be  doing  good  work.  One  great  drawback  to  the 
employment  of  a  viswQK  »dfttinoufi.  or  solid  porous 
electro*''  '^es  in     t  '«itwhcn  such  si 

arc  in  »oen  i^l  Sie  circnlatii 

liquid  '»  »*  '^  the  a- 

their  el  '^  ^\ 

IS  tho  bi*i! 


necessary  reactions  take  place,  it  seems  highly  pnk^ 
that  anything  which  prevents  its  free  access  to  the 
material,  or  in  any  way  impedes  its  circulation,  mog 
detrimental,  and  lead  to  loss  of  efficiency  and  capacity. 
Some  new  forms  of  mechanically  solid  storage  c«Ui 
recently  been  deviseil  by  Mr.  J.  T.  Niblett,  whJd 
addition  to  their  absolute  mechanical  solidity,  p< 
advantages  of  simplicity  of  construction,  high 
capacity,  and  the  propeity  of  being  able  to  witi 
high  rates  of  charge  and  discharge — most  important 
in  storage  cells  when  used  for  traction  or  portable  pi 
The  new  cell  in  its  simplest  form  is  of  the  Planl 
lead  tyj»e,  but  the  same  method  of  construction  hai 
applied  to  the  lead,  lead-[)eroxide,  lead-zinc,  copporii] 
and  many  other  combinations  with  the  acid  or  alba 
electrolytes.  Ivich  element  consists  of  a  highly  ceUoia 
maRs  of  material  which  is  capable  of  abMrbilf  i 
sufficient  quantity  of  the  liquid  electrolyte  for  tb 
dne  performance  of  all  the  possible  and  neccar 
chemical  reactions  Between  each  electrode  is  pLu«d. 
thin  highly  porous  inert  diaphragm,  which  is  found  VfAt 
materially  increase  the  internal  resistance,  and  which 
to  complete  the  solid  character  of  the  cell.  In  one  foni 
outer  metallic  containing  chamber  constitutes  one  ek 
of  the  couple,  and  when  the  cells  are  joined  up  to  fan 
battery,  an  extension  ok  one  side  of  the  metal  case 
as  the  electrode  of  the  opi>osite  polarity  in  the  fol 
cell,  and  so  on  thronghout  the  series.  The  cellulous 
which  constitutes  the  elements  is  prepared  by  a  very 
mechanical  process,  and  it  is  made  electrically  active 
by  the  ordinary  "forming"  operation,  by  chemical 
or  in  some  cases  by  the  electrolytic  deposition  of  chemialij 
Bpongymetal.  The  method  of  formation  will  naturallydepoij 
upon  the  nature  of  the  materials  which  constitute  the  OfiU 

Owing  to  the  cellulous  nature  of  these  elcmentfl 
liquid  contained  within  their  pores  is  continually  circi 
throughout  the  mass,  the  slight  evolution  of  gas  which 
coiitiriually  occurring  both  during  the  charge  and  dischiTjill 
being  quite  sufficient  to  efTect  this.  Any  expansion  of  il 
elements  occuiring  in  the  formation  or  working,  which  in  otltr 
batteries  too  frequently  results  in  the  buckling  and  diaiD'> 
gration  of  the  plates,  and  consequent  troubles  due  to  shorV 
circuiting,  has  practically  no  eflect  on  a  battery  consi 
according  to  the  improved  plan,  as  the  whole  is  solidly 
tained  within  a  rigid  casing,  which  may  bo  of  any  si 

requisite,  and  the  elements  are  incapable  of  displacei , 

The  cellular  natiu-e  of  the  electrodes  gives  them  the  peculicj 
projierty  of  self -regulating  their  own  internal  resistance, 
the  cell  be  charged  at  a  too  high  rate,  or  when  it  is  on 
l>oint  of  receiving  the  full  complement  of  its  charge, 
gas  generated  tends  to  drive  the  electrolyte  from  the 
of  the  electrodes,  and  itself  to  remain  imprisoned  thi 
thereby    greatly    increasing    the    internal   resistance. 
the  same  way,  as  a  discharge   proceeds  the  occludt 
re  enters  into  chemical   combination,  and  allows  the 

to  refill  the  pores,  and  thereby  exposes  more  active  s 

As  a  means  of  inserting  a  hydrometer  to  test  the  density 
the  electrolyte,  one  or  more  perforated  metal  tubes 
throughout  the  whole  depth  of  the  active  material, 
tubes  being  of  such  dimensions  as  to  freely  allow  of  the 
insertion  of  the  density  testing  apparatus.  By  the  adoption 
of  Mr.  Niblott's  plan,  any  of  the  ordinary  forms  d 
electrodes,  whether  of  the  plain  lead,  the  grid,  or  the  com- 
pressed slab  types,  can  readily  be  made  up  into  the  sohd 
form  without  in  any  way  decreasing  their  current  capacitj 
per  pound  of  complete  cell,  or  their  general  ethciency. 

So  far  the  nevr  battery,  in  its  commercial  form,  has  not 
been  put  to  any  prolonged  practical  trials,  but  we  under- 
stand that  a  battery,  consisting  of  12  experimental  ealla 
were  constrncted  over  two  years  ago,  and  these  have  been 
purposely  subjected  to  much  bad  and  improper  treatment, 
the  result  being  that  at  the  present  time  the  whole  of  the 
colls  aio  in  excelloi»t  condition,  and  show  no  signs  whatever 
of  detorioratiorj.     In  the  absence  of  the  necessary  data 


to  ca|)acity,  efhcioncy,  internal  resisUncc,  and  the  E.M.f!^ 
of  the  variouH  combinations,  we  are,  of  course,  quite  unabl? 


,  quite 
U)  say  hnw  these  cells  compare    with  other    well-known 
•ms;  but  wo  are  assured  that  ox|»erimente  have   proved 
compare   most   favoumbly,   both   iit    point   oi 
^y,  Oflicicncy.and  weight,  with  any  cell  yet  produc 


'    m    II 

eoAM 


THE  ELECTRICAL  ENGINEER,  JULY  24,  189L 


81 


^     There  can  be  no  doubt  that  an  inexpensive,  light,  and 
Snschanically  «oIid  storage  battery  is  a  ^eat  desideratum, 
T4  there  is  at  the  present  time  a   large  and  increasing 
Memand  for  portable  batteries  suitable  for  such  purposes  as 
^safety  lamps,  such  as  are  used  in  coal   mines,  petroleum 
ships,  gunpowder  mills,  gas  works,  etc.     For  tramcar  pro- 
pulsion, electric   buses,   electric  launches,    and    submarine 
^boats,  and  also  for  sup[)lying  the  energy  for  train,  carriage, 
and  other  forms  of  portable  electric  lighting,  a  battery 
capable  of  withstanding  a  considerable  amount  of  jolting 
and  rough  treatment  is  much  needed,     A  large  number  of 


L 


portable  storage  batteries  are  now  being  employed  both  in 


the  array  and  navy,  but  it  is  found  that  the  rough  treat- 
'ment  they  receive  seriously  tell  upon  them. 

As  the  battery  we  have  just  described  seems  to  possess 
most  of  the  essentials  of  a  really  good  portable  medium  for 
storing  electrical  energy,  it  should  be  found  of  much  service 
for  the  purposes  we  have  enumerated. 

In  the  new  cell  the  whole  of  the  active  material  is  held 
■olidly   in  iwsition,  and   cannot  move,   and   it   therefore 
follows  that  the  necessary  current  collectors  may  be  very 
light,  and  in  practice  it  is  found  that  a  very  high  current 
capacity  per  pound  of  complete  cell  may  safely  be  obtained. 
One  of  the  small  cells  we  were  shown  was  conetructed 
'•  for  traction  pur^xtses,  and  as  an  indication  of  iti  capabilities 
4  the  following  data  is  given : 

Height    7Jin. 

Breadth  5m. 

Width 6in. 

Total  weight  lUb.  7oz. 

Best  rate  of  charge    5  to  10  amperes. 

Best  I  ate  of  discharge    3  to  6  amperes. 

Working  current  capacity 30  ampere-hours. 

Working  energy  capacity 60  watt-hours. 

A  small  tw>-cell  battery,  made  for  such  purposes  as 
safety  hand-lamps,  etc.,  was  of  the  following  dimensions  : 

Height r)in. 

Breadth     3jin. 

Width  IJin. 

Total  weight     2lb.  lOoz. 

Best  rate  of  charge 1  to  2  amperes. 

Best  rate  of  discharge      0*5  to  10  ampere. 

Working  current  capacity  ...  3  ampere-hours. 

Working  energy  capacity    ...  12  watt-hours. 

These  batteries  were  of  the  Planto  type,  and  were  simply 
formed  by  the  ordinary  process  of  charging  and  reversing. 
Naturally,  as  the  size  and  capacity  increases  the  comparative 
weight  deci*ease8.  The  cells  shown  to  us  consisted  of  a 
light  leaden  chamber,  forming  the  negative  polo,  and  these 
were  firmly  cemented  into  a  strong  wooden  outside  case 
S(>ectal  terminals,  which  are  really  elongations  of  the 
electrodes,  are  used.  As  an  example  of  the  mechanical 
solidity  of  the  Niblett  accumulator,  the  cell  exhibited  was 
thrown  with  some  violence  several  timw  to  the  floor  without 
rufTering  the  least  injury. 


ELECTRIC  LIGHTING  IN  LONDON. 


Mr.  R.  Percy  Sellon,  M.LEE.,  at  the  last  weekly  meet 
ing  of  the  Balloon  Society  in  St.  James's  Hall,  gave  an 
address  on  the  above  subject.  He  gave  a  sketch  of  the 
early  history  of  electric  light,  and  of  the  first  Electric 
Lighting  Act  of  1882.  Six  years  later  the  Electric 
Lighting  Act  of  1888  was  passed,  extending  the  period  of 
tenure  from  21  to  42  years,  which,  though  far  from 
placing  electric  lighting  on  the  favourable  conditions  under 
which  gas  atarted,  has  resultnd  in  an  immense  development. 
Nine  companies  and  one  local  authority  are  now  supplying 
electricity  over  the  grcjiter  part  of  fjondon,  with  an  aggregate 
capital  of  £3,000,000,  and  already  some  are  paying  dividends. 
The  equivalent  of  half  a  million  limp.i  of  S  c.p.  are  now 
distributed,  and  additions  are  being  rapidly  made  ;  some  of 
the  largest  have  trebled  and  quadrupled  their  (noduction 
within  the  hist  12  raonth.s.  Mr.  Percy  Helloti  described 
very  fully  the  contract  entered  into  between  the  Com- 
missioners of  Sewers  of  the  City  of  London  and  the 
Brush   and   the    Laing- Wharton   Companies,   which    con- 


stitutes a  seheme  of  an  unusually  comprehensive  character. 
As  regards  public  lighting,  it  is  the  first  instance  in  this 
country  where  a  public  authority  has  courageously  deter- 
mined to  wholly  abandon  other  illuminant«  in  its  streets, 
targe  and  umal],  in  favour  of  electric  lighting.  Arc  lamps 
to  be  placed  in  the  ^ain  thoroughfares,  and  incandescent 
lumps  in  the  side  streets.  Then  under  an  extensive  scheme 
uf  private  lighting,  current  will  be  supplied  to  otlices,  ware- 
houses, and  business  premises.  Upon  the  question  of  cost,  Mr. 
Sellon  expressed  his  opinion  that  the  adoption  or  otherwise  of 
electric  light  would  turn  less  upon  a  question  of  actual 
cost  in  pounds,  shillings,  and  [>enc6  per  quarter  than 
upon  a  higher  standai^  of  comfort  among  the  people. 
The  fact  that  the  City  authorities  are  willing  to  pay 
more  than  twice  aa  much  for  public  lighting  by  electricity 
as  they  have  paid  previously  for  gas,  poiuts  to  this 
conclusion.  Mr.  Sellon  then  dealt  with  the  question  of 
danger  to  life  and  tire  risk,  showing  that  the  Board  of 
Trftde  and  fire  office  rules  had  rendered  these  less  than 
than  those  of  gas  or  oil.  At  the  conclusion  of  the  paiier 
a  resolution  was  carried  that  it  was  not  desirable  that 
the  Logislature  should  unduly  interfere  with  the  develop- 
ment oi  the  electric  lighting  industry. 


EXPERIMENTS  WITH  ALTERNATE  CURRENTS  OF 
VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 
TION.* 

BY  NIKOLA.  TKSLA. 

fConHntted  from  page  64.  J 

But  of  all  the  views  on  nature,  the  one  which  assumes 
one  matter  and  one  force,  and  a  perfect  uniformity 
throughout,  ia  the  most  scientific  and  most  likely  to  be 
true.  An  iiitiniteaimal  world,  with  the  molecules  and  their 
atoms  spinning  and  moving  in  orbits,  in  much  the  same 
manner  as  celestial  bodies,  carrying  with  thorn  and 
probably  spinning  with  them  ether,  or  in  other  words, 
carrying  with  them  static  charges,  seems  to  my  mind  the 
most  probable  view,  and  one  which,  in  a  plausible  manner, 
accounts  for  most  of  the  phenomena  observed.  The 
3{)inning  of  the  molecules  and  their  ether  sets  up  ether 
tensions  or  electrostatic  strai  ns ;  the  equalisations  of 
ether  tensions  sets  up  ether  motions  or  electric  currents, 
and  the  orbital  movements  produce  the  effects  of  electro 
and  permanent  magnetism. 

About  15  years  ago  Prof.  Rowland  demonstrated  a  most 
interesting  and  important  fact — namely,  that  a  static  charge 
carried  around  produces  the  efTects  of  an  electric  current, 
[^eaving  out  of  consideration  the  precise  nature  of  the 
mechanism  which  produces  the  attraction  and  repulsion  of 
currents,  and  conceiving  the  electrostatically  charged  mole- 
cules in  motion,  this  experimental  fact  gives  ua  a  fair  idea 
of  magneti&m.  We  can  conceive  lines  or  tubes  of  force 
which  physically  exist,  being  formed  of  rows  of  directed 
moving  molecules ;  we  can  see  that  theae  lines  must  be 
closed ;  that  they  must  tend  to  shorten  and  expand,  etc. 
It  likewise  explains  in  a  reasonable  way  the  most  puzzling 
phenomenon  uf  all,  permanent  magnetism,  and,  in  general, 
has  all  the  beauties  of  the  Ampere  theory  without  [>085essing 
the  vital  defect  of  the  same — namely,  the  assumption  of 
molecular  currents.  Without  enlargifig  furiher  upon  the 
subject,  I  would  say  that  1  look  u|>on  all  electrostatic 
current  and  magnetic  phenomena  aa  being  due  to  electro- 
static molecular  forces. 

The  j)receding  remarks  I  have  deemed  necessary  to  a 
full  understanding  of  the  subject  as  it  presents  itself  to  my 
mind. 

Of  all  these  phenomena  the  most  im]>ortant  to  study  are 
the  current  phenomena,  on  account  of  the  already  extensive 
and  evergrowing  use  of  currents  for  industrial  purposes. 
It  is  now  a  century  since  the  firut  practical  source  of 
curreut  has  l)een  produced,  and  ever  since  the  phenomena 
which  accompany  the  flow  of  currents  have  been  diligently 
studied,  and  through  the  untiring  efforts  of  scientific  men 

*  Lecture  delivered  bofore  the  Atncrican  Institute  of  Electrical 
Kngineem  at  i'oluiubid  C'ciUc"^<i,  ^ici'w  \<«V^>\vj^>. 


82 


TFE  ELECTRICAL  ENGINEER,  JULY  24,  1891. 


the  simple  laws  which  govern  them  have  been  discovered. 
But  these  laws  were  found  to  hold  good  only  when  the 
currents  are  of  a  steady  character.  When  the  currents  are 
rajndly  varying  in  strength,  quite  difTerent  phenomena,  often 
unexpected,  present  themeelves,  and  quite  different  laws  hold 
good,  which  even  now  have  not  been  determined  as  fully  as 
is  desirable,  though  through  the  work,  principally  of  English 
scientists,  enough  knowledge  has  been  gained  on  the  subject 
to  enable  us  to  treat  simple  cases  which  now  present  them- 
selves in  daily  practice. 

The  phenomena  which  are  peculiar  to  the  changing 
character  of  the  currents  are  greatly  exalted  when  the  rate 
of  change  is  increased,  hence  the  study  of  these  currents  ia 
considerably  facilitated  by  the  employment  of  properly 
constructed  apparatus.  It  was  with  this  and  other  objects 
in  view  that  I  constnicted  alternate-current  machines 
capable  of  giving  more  than  two  million  reversals  of 
current  per  minute,  and  to  this  circumstance  it  is  princi- 
pally due  that  I  am  able  to  bring  to  your  attention  some 
of  the  results  thus  far  reached,  which  I  hope  will  prove  to 
be  a  step  in  advance  on  account  of  their  direct  bearing  upon 
one  of  the  most  important  problems — namely,  the  produc- 
tion of  a  practical  and  efficient  source  of  light. 

The  study  of  such  rapidly  alternating  currents  is  very 
interesting.  Nearly  every  experiment  discloses  something 
new.  Many  results  may,  of  course,  be  predicted,  but  many 
more  are  unforeseen.  The  ex{)erimenter  makes  many 
interesting  observations.  For  instance,  we  take  a  piece  of 
iron  and  hold  it  against  a  magnet.  Starting  from  low 
alternations  and  running  up  higher  and  higher,  we  feel  the 
impulses  succeed  each  other  faster  and  faster,  get  weaker 
and  weaker,  and  finally  disappear.  We  then  observe  a 
continuous  pull;  the  pull,  of  course,  is  not  continuous ;  it 
only  appears  so  to  us  ;  our  sense  of  touch  is  imperfect. 

We  may  next  establish  an  arc  between  the  electrodes 
and  observe  as  the  alternations  rise  that  the  note  which 
accom[>anies  alternating  arcs  gets  shriller  and  shriller, 
gradually  weakens,  and  finally  ceases.  The  air  vibrations, 
of  course,  continue,  but  they  are  too  weak  to  be  perceived  ; 
our  sense  of  hearing  fails  us. 

We  observe  the  small  physiological  effects,  the  rapid 
heating  of  the  iron  cores  and  conductors,  curious  inductive 
effects,  interesting  condenser  phenomena,  and  still  more 
interesting  light  phenomena  with  a  high-tension  induction 
coil.  All  these  experiments  and  observations  would  be  of 
the  greatest  interest  to  the  student,  but  their  description 
would  lead  me  too  far  from  the  princijial  subject.  Partly 
for  this  reason,  and  partly  on  account  of  the  vastly  greater 
importance,  I  will  confine  myself  to  the  description  of  the 
light  effects  produced  by  these  currents. 

In  the  experiments  to  this  end  a  high-tension  induction 
coil  or  equivalent  apparatus  for  converting  currents  of  com 
paratively  low  into  currents  of  high  tension  is  used. 

If  you  will  be  sufiiciently  interested  in  the  results  I  shall 
describe  as  to  enter  into  an  experimental  study  of  this 
subject ;  if  you  will  be  convinced  of  the  truth  of  the  argu- 
ments I  shall  advance,  your  aim  will  be  to  produce  hi^h 
frequencies  and  high  potentials — in  other  words,  powerful 
elecirostatic  effects.  You  will  then  encounter  many 
difficulties,  which,  if  completely  overcome,  would  allow  us 
to  produce  tiiily  wonderful  results. 

First  will  bo  "met  the  difficulty  of  obtaining  the  required 
frequencies  by  means  of  mechaniciil  apparatus,  and,  if  they 
be  obtained  otherwise,  obstacles  of  a  different  nature  will 
present  themselves.  Next  it  will  be  found  difficult  to  pro- 
vide the  requisite  insulation  without  considerably  increasing 
the  size  of  the  apparatus,  for  the  potentials  required  are 
high,  and  owing  to  the  rapidity  of  the  alternations  the  insu- 
lation presents  peculiar  difficulties.  So,  for  instance,  when 
a  gas  is  present,  the  discharge  may  work  by  the  molecular 
bombardment  of  the  gas  and  oonsofjuent  heating,  through 
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inductive  capacity,  such  as  oils,  for  instance,  the 
losses  being  no  doubt  greater  in  the  former.  The  i 
of  insulating,  of  course,  only  exists  when  the  potenti 
excessively  high,  for  with  [Kjtentials  such  as  a  few  ' ' 
volts  there  is  no  particular  difficulty  encountered  m| 
veying  currents  from  a  machine  giving,  say,  20,000  alti 
tione  per  second,  to  quite  a  distance.  This  numb 
alternations,  however,  is  by  far  too  small  for 
purposes,  though  quite  sufficient  for  some  practically 
cations.  This  difficulty  of  insulating  is  fortunately  vi 
vital  tirawback  ;  it  affects  mostly  the  size  of  the  apptq 
for,  when  excessively  high  potentials  would  be  oaed^ 
light-giving  devices  would  be  located  not  far  from 
apparatus,  and  often  they  woidd  be  quite  close  to  it 
the  air-bombardment  of  the  insulated  wire  is  depeadenl 
condenser  action,  the  loss  may  bo  reduced  to  a  trifil 
using  excessively  thin  wires  heavily  insulated,  1 

Another  difficulty  will  be  encountered  in  the  c^m 
and  self-induction  necessarily  possessed  by  the  coil.  B 
coil  be  large — that  is,  if  it  contain  a  great  length  of  wW 
will  be  generally  unsuited  for  excessively  high  frequeu 
if  it  be  small,  it  may  be  well  adapted  for  such  frequen 
but  the  potential  might  then  not  be  as  high  as  desired. 
good  insulator,  and  preferably  one  possessing  a  m 
specific  inductive  capacity,  would  afford  a  twofold  aa 
tage.  First,  it  would  enable  us  to  construct  a  veryij 
coil    capable    of    withstanding    enormous    difierfl 


potential ;  and  secondly,  such  a  small  coil,  by  reason  oi 
smaller  cajmcity  and  self-induction,  would  be  capable  fi 
quicker  and  more  vigorous  vibration.  The  problei 
of  constructing  a  coil  or  induction  ap|)aratus  of  ati 
possessing  the  reciuisite  qualities  I  regard  as  oaei 
sDiall  imiwrtance,  and  it  has  occupied  me  for  a  con  "' 
time. 

The  investigator  who  desires  to  repeat  the  expo; 
which  I  will  describe,  with  an  alternate-current  mwu« 
capable  of  supplying  currents  of  the  desired  frequency 
an  induction  coil,  will  do  well  to  Uke  the  primary  cM 
and  mount  the  secondary  in  such  a  manner  as  to  be  abl 
look  through  the  tube  upon  which  the  secondary  is  wou, 
Ho  will  then  be  able  to  observe  the  streams  which  \i 
from  the  primary  to  the  insulating  tube,  and  from  th 
intensity  he  will  know  how  far  he  can  strain  the  c^ 
\\  ithout  th!6  precaution  he  is  sure  to  injure  the  insulati< 
This  arrangement  permits,  however,  an  easy  excha 
the  primaries,  which  is  desirable  in  these  experiment 

The  selection  of  the  type  of  machine  best  suited  ion 
purpose  mu8t  bo  left  to  the  judgment  of  the  experiment 
There  are  hero  illustrated  three  distinct  types  of  machSj 
^vhlch,  beaules  others.  I  have  used  in  my  experimentaTl 

iMg.  1  represents  the  machine  used  in  my  experime 
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averal  layers  of  fine,  well  anneal^l  iron  wire,  which,  when 
iwound,  ia  paased  through  shellac.  The  urmaturo  wires  are 
I  wound  around  brass  pins,  wrapped  with  silk  thread.  The 
idiametor  of  the  armature  wire  in  this  type  of  machine  should 
'  [>t  be  more  than  one-sixth  of  the  thickness  of  the  pole 
rojoctions,  else  the  local  action  will  be  considerable. 
I'ig.  2  represents  a  larger  machine  of  a  different  type. 
iThe  field  magnet  of  this  machine  consists  of  two  like  parts 
I  which  either  enclose  an  exciting  coil,  or  else  are  indepen- 
Bidently  wound.     Each  part  has  480  {K)le  projections,  the 


projections  of  one  facing  those  of  the  other.  The  armature 
consists  of  a  wheel  of  han!  bronze,  carrying  the  conductors 
which  revolve  between  the  projections  of  the  field  magnet. 
To  wind  the  armature  conductors,  I  have  found  it  most 
convenient  to  proceed  in  the  following  manner :  I  construct 
a  ring  of  hard  bronze  of  the  retiuirtjd  size.  This  ring  and 
the  rim  of  the  wheel  ire  provided  with  the  proper  number 
of  pins^  at]d  both  fastened  upon  a  plate.  The  armature; 
conductors  being  wound,  the  pins  are  cut  off  riTi.l  the  ends 
of  the  conductoi*8  fastened  by  two  rings  which  screw  to  the 
bronze  ring  and  the  rira  of  the  wheel  respectively.  The 
whole  may  then  be  taken  ofl  and  forms  a  solid  structure. 


Fio.  3, 

The  conductors  in  such  a  type  of  machine  should  consist  of 
sheet  copper,  the  thickness  of  which,  of  course,  depends  on 
the  thickness  of  the  pole  projections  ;  or  else  twi?tod  thin 
wires  should  be  employed. 

Fig.  3  is  a  smaller  machine,  in  many  respects  similar  to 
the  former,  only  here  the  armature  conductors  and  the 
exciting  coil  are  kept  stationary,  while  oidy  a  block  of 
wrought  iron  is  revolved. 

It  would  be  uselessly  lengthening  this  description  were  I 
to  dwell  more  on  the  details  of  construction  of  those 
machines.  Besides,  they  have  been  described  somewhat  more 
elaborately  ia  the  N.Y.  Electrkal  Ewjineer  of  March  18, 189  L 


I  deem  it  well,  however,  to  call  the  attention  of  the  investi- 
gator to  two  things,  the  importance  of   which,  though  self- 
evident,  be  is  nevertheless  apt  to  underestimate  ;    namely, 
to  the  local  action  in  the  conductors,  which  must  be  care- 
fully avoided,  and  to  the  clearance,  which  must  be  small.  I 
may  add,  that  since  it  is  desirable  to  use  very  high  [)eri- 
pheral    speeds,    the   armature    should   be   of    very    large  i 
diameter  in  order  to  avoid  impracticable  belt  speeds.     Ofl 
the  several   typos  of  these   machines   which    have  beeai| 
constructed  by  me,  1  have  found   that  the  type  illustrat 
in  Fig.  1  caused  me  the  least  trouble  in  construction,  aal 
well  as  in   maintenance,  and,  on  the  whole,  it  has  been  a 
good  experimental  machine. 

In  operating  an  induction  coil  with  very  rapidly  alter- 
nating currents,  among  the  first  luminous  phenomena 
noticed  are  naturally  those  presented  by  the  high-tension 


Fio.  4. 

discharge.  As  the  number  of  altornations  per  second  is 
increased,  or  as — the  number  being  high — the  current 
through  the  primary  is  varied,  the  discharge  gradually 
changes  in  appearance.  It  would  be  difficult  to  de3cril>e 
the  minor  changes  which  occur,  and  the  conditions  which 
bring  them  about,  but  one  may  note  five  distinct  forms  of 
the  discharge. 

First,  one  may  observe  a  weak,  sensitive  discharge  in 
the  form  of  a  thin,  feeble  coloured  thread.  Fig.  4.  It  always , 
occurs  when,  the  number  of  alternations  per  second  being ' 
high,  the  current  through  the  primary  is  very  small.  In 
spite  of  the  excessively  small  current,  the  rate  of  change  is 
great,  and  the  diflerence  of  potential  at  the  terminals  of 
the  secondary  ia  therefore  considerable,  so  that  the  arc 
is  established  at  great  distance ;  but  the  quantity  of 
"  electricity  "  set  in  motion  ia  insignificant,  barely  sufficient 
to  maintain  a  thin,  threadlike  arc.  It  is  excessively  sensitive 
and  may  be  made  so  to  such  a  degree  that  the  mere  act  of 
breathing  near  the  coil  will  affect  it,  and  unless  it  is  perfectly 
well  protected  from  currents  of  air,  it  wriggles  around 
constantly.  Nevertheless,  it  ia  in  this  form  excessively 
persistent,  and  when  the  terminals  are  approached  to,  say, 
one-third  of  the  striking  distance,  it  can  bo  blown  out  only 
with  difficulty.     This  exceptional  persistency,  when  short, 


Km.  5. 

is  largely  due  to  the  arc  being  excessively  thin  ;  presenting, 
therefore,  a  very  small  surface  to  the  blast.  Its  great 
sensitiveness,  when  very  long,  is  probably  due  to  the 
motion  of  the  particles  of  dust  suspended  in  the  air. 

When  the  current  through  the  primary  is  increased,  the 
discharge  gets  broader  and  stronger,  and  the  effect  of  the 
capacity  of  the  coil  becomes  visible  until,  finally,  under 
proper  conditions,  a  white  flaming  arc,  Fig.  5,  ofteu  as 
thick  as  one's  finger,  and  striking  across  the  whole  coil,  is 
produced.  It  develoiis  remarkable  heat,  and  may  be 
further  characterised  by  the  absence  of  the  high  note  which 
liccompanies  the  less  powerful  discharges.  To  take  a  shock 
from  the  coil  under  these  conditions  would  not  be  advisable, 
although  under  different  conditions,  the  |>otenti;d  being 
much  higher,  a  shock  from  the  coil  may  be  taken  with 
impunity. 
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SUB-STATIONS. 

Although  many  thousands  of  lamps   are  m  i^ 
use,  and  although  many  installations — public  « 
private — are  in  full  working  order,  it  is  extreaif| 
difficult  to  obtain  accurate  information  as  to  etx 
On  every  hand  there  seems  to  be  the   feeling,  p 
have  had  to  pay  for  our  experience,  and  you  n* 
not  expect  to  benefit   by  that  experience.     Mflfll 
after  mouth  rolls  on,  balance-sheets  are  ransadJi 
for  information  that  is  carefully   hidden,   and  tb 
public  gets  no  wiser.     Here  and  there  pubUc  bo& 
are  compelled  to  give  a  certain  amount  of  informatiA 
but  this  is  very  meagre  and  far  from  as  full  or  cq» 
pletc  as  we  should  like.   Take  Bradford,  for  examfki 
We  know  the  system  employed.  We  knew  somethiBJ 
as  to  the  electric  energy  consumed.     We  knowab 
that  the  loss  upon  the  installation  has  been  and  iiil 
constantly  decreasing  loss,  but,  as  yet,  the  iustallatiDi 
does  not  pay.     In  a  short  time,  perhaps,  when  i$ 
extension  is  carried  out,  and  extra  lights  are  pxxio^ 
both  ends  will  meet,  and  then  we  shall   know  tis? 
approximate  number   of  consumers  and  lamps  re- 
quired under  certain  conditions  to  make  a  mmudiil 
installation  pay.     So  far  as  estimates  are  conoecoiJ 
all  projected  installations  will  pay,  and  will  pay  hand* 
somely.  No  one,  except  he  be  connected  with  thegw 
journals,   can   safely  say  they   won't.     Mr.    Preea 
has  been   taken  severely  to  task  because   he  insise 
that  the  electric  light  is  the  poor  man's  light,    "^^'e 
have  always  contended  that  the  comparison  of  co« 
directly  with  gas  or  oil  k  fallacious.  There  are  many 
economies  effected  by  the  use  of  the  electric  ligbi 
which  ought  to  be  considered.     Be  that  eis  it  miy, 
however,  Mr.  J.  E.  H.  Gordon  has  taken   up  and 
maintains  he  has  solved  another  question  that  brinp 
the  electric  hght  within  the  reach  of  the  poor  mui 
We  are  not  sure  that  Mr,  Gordon  can  be  allowed  to 
claim  the  idea  of  sub-stations,  but  he  has  undoubtedlj 
paid   a  great    deal   of    attention   to   the    subjert; 
and  if  we  mistake  not,  his    plans  for  the    lightiM 
of  Cambridge,  and  also  for  the  lighting  of  Dubhn, 
included  the  use  of  sub-stations.     Putting  aside  Mr. 
Crompton's  views  for  the  moment,  and  admitting 
the  best  method  of  town  lighting  is  by  generating  »: 
a  high  pressure  at  a  point  where  labour  and   powc 
are   cheap,   where   rent    and    rates    are    low,   and 
transmitting  under  the  high  pressure  to  the 'point 
where   the   electric  energy    is    wanted,    and    there 

transferring  down  to  the  pressure    required is  'ii 

best  to  have  a  transformer  in  every  house,  or 
to  have  a  transformer  for  a  block  of  houses? 
The  whole  question  is  one  of  pm-e  calcula- 
tion, and  in  the  majority  of  cases  undoubtedlj 
the  proper  plan  ia  to  transform  for  a  block 
of  houses.  This  leads  to  a  network  of  purely 
distnbutmg  mains,  which  network  can  be  fed 
at  ceriaia  points  by  the  transformers,  so  that  the 
current  density  and  pressure  iu  the  network  is  the 
same  throughout.  Mr.  Gordon  maintains  that  it 
does  not  pay  to  put  in  a  transformer  for  much  less 
than  20  lamps,  while  numbei-s  of  small  housebolden 
never  reqmre  more  than  three  or  four  gas  jete   and 


THE  ELECTRICAL  ENGINEER,  JULY  24,  1891. 


85 


liniilarly  only  require  three  or  four  lamps.     From 

network  these  small  consumers  can  be  supplied 

economically  as  the  larger  coiiBumera  can  with 

;^their  own  transformers.    Will  the  small  consumers 

patronise  the  light  ?  is  a  question  that  has  yet  to  be 

^answered.     We  think  they  will,  and  Messrs.  Gordon 

.nd  Co/s  experience  at  Carlow  will  be  watched   with 

ime  interest  to  see  if  the  surmise  is  correct. 


THE  LATE  WILLOUGHBY  SMITH. 


It  is  with  deep    and    sincere   regret    that  we  have   to 
*  record   the    death    of   Mr.  Willoughby  Smith.     A   short 
rtime  since  we  chronicled   the  death  of  David   Brookft,  an 
J  American    telegraphic   pioneer.     Now    one    of    our    own 
pioneera  has   gone,   thinning    the  meagre  ranks  of  those 
'  whose  exertions  and  energy  made  submarine   telegraphy 
^Mracticjil.     Quite  recently,  too,  our  late  friend  completed 
JKod  issued   his  monograph  on  the  development   of  cuble 
^^ork.     Before   briefly   sketching   his   career   we   may  be 
i  '  permitted    to   speak  of  the   man   as   a   friend.     After  all, 
there    is    a    something    which   ap[ieala   forcibly   to   older 
men^-casting    a    glamour    upon     those    good    old    days 
when,   younger   and  more  vigorous,   they    were    pushing 
ahead    in    their    career,  surrounded    by    congenial    com- 
panions,  whose  faces  as  time  rolls  on  are  seen   less  and 
lees  frequently,  till  they  enter  the  great  unknown.     Among 
email  crowd  of  young  men   Willoughby  Smith  was  not 
the  least  prominent.     His  friendship  was  not  given  hastily, 
but  when  given  it  was  that  of  a  "  friend  in  need/'     His 
princi(>Ie  was  to  speak  of  men,  and  act  towards  them,  as  he 
lound    thsDi,    and     not    from    hearsay     would     he    with- 
raw     one     atom     of     the     confidence     he     rtjposed     in 
is    friend.       True     as     steel,    gentle,    and    consiflerate, 
though    never  permitting    an    imposition,    be    gnukiaUy 
paaeed,  as  we  sa}^  into  the  front  rank  of  those   connected 
with  cable  work.     As  long  ago  as  1848  WiNoughby  Smith 
entered  the  service  of  the  Gutta  Percha  Company,  and  soon 
after  this  date  the  Gutta    Percha   Com[>any  commenced 
experimenting  with  a  view  to  covering  iron  or  copper  wires 
with  guttapercha  for  telegraphic  or  otiier  electric  purposes. 
In  1849  they  had  so  far  succeeded  with  these  ex^jenments 
I     that  they  undertook  to  supply  30  miles  of  cop{)er  wire 
covered     with     a     thick     coating     of     guttapercha^     to 
he    laid    from     Dover    to     Calais,     with     a    view     to 
practically    domonstrating    the    feasibility    of    submarine 
telegraphy.     During   the   years    1849  50   Mr.    Smith  was 
busily  engaged  in  the  manufacture  and  laying  of  this  line. 
The  trouble  and  annoyance  cause<l  by  the  imperfect  system 
of   making   the  joints    In  the  exporimonlal  line   induced 
Mr.  Smith  to  give  this  subject  his  special  attention,  and  in 
the  cable  laid  over  the  same  course  in  the  following  year 
(in  the  manufacture  and  laying  of  which  be  was  engaged) 
he  introduced  a  system  of  joint  making  which  proved  a 
groat  success,  and  in  1855  the  present  system  of  joining 
and  insulating  the  conductor. 

From  this  time  onward  he  was  constantly  engaged  either 
with  cable  work  or  with  underground  land  lines.  Early  in 
1854  the  first  cable  to  be  laid  in  the  Mediterranean  was 
commenced.  Mr.  Smith  had  charge  of  the  electrical  dei>artr 
ment  during  its  manufacture,  and  assisted  Prof.  Wheatstone 
with  his  experiments  on  the  retardation  of  signals  through 
this  cable,  while  coiled  at  the  works  of  Messrs.  Gla&s, 
Elliott,  and  Co.,  East  Greenwich.  These  experiments 
wore  made  for  the  purpose  of  verifying  or  correcting  the 
results  of  similar  experiments  which  had  boon  made  by 
Prof.  Faraday  on  lengths  of  the  core  of  this  cable  at  the 
Gutta  Percha  Com)>any  8  works  earlier  in  the  sameyoar.  Mr. 
Smith  took  charge  of  the  electrical  department  diuing  the 
laying  of  this  cable  between  Sjiozzia  an<i  Corsica,  Corsica 
and  Saidinia,  and  in  the  following  year  was  similarly 
employed  in  the  manufacture  and  laying  of  a  cable 
between  Sardinia  and  Bona.  During  the  manufacture 
of  this  cable  Dr.  AVTiitehouse  made  experiments  with 
it  t<>  obtain  trustworthy  data  for  giving  suitable 
pro(>oi-tioDS    for  the   core   of    an   Atlantic    cable    which 


was  then  in  contemplation.  On  Mr.  Smith's  return  from 
this  expedition  he  remained  at  home  aa  electrician  and 
manager  of  the  wire  department  at  the  Gutta  Percha 
Works,  and  at  once  commenced  to  prepare  for  the  manu- 
facture of  '2,500  miles  of  core  for  a  cjible  which  was  to  be 
laid  from  Ireland  to  Newfoundland.  In  1851,  after  the 
man\ifacture  of  the  single  covered  copjwr  wire  already 
referred  to  as  having  been  laid  from  Dover  to  Calais,  it  was 
thought  advisable  to  apply  the  guttapercha  in  two  or  more 
thin,  instead  of  one  thick  covering,  and  to  ensure  adhesion 
between  these  separate  coverings  coal-tar  naphtha  was 
employed.  But  time  showed  that  so  strong  a  solvent  of 
guttapercha  was  very  prejudicial  to  its  durability,  and  in 
1858  Mr.  Willoughby  Smith  invented  an  insulating  and 
adhesive  compound  suitable  for  application  between  each 
covering  of  the  guttapercha,  instead  of  the  coal-tar  naphtha. 
This  compound  was  soon  adopted,  and  is  in  general  use  at 
the  preaerit  time.  In  1864  the  works  of  Messrs.  Glass, 
Elliot,  and  Co.,  at  Greenwich,  and  the  Gutta  Percha 
(Jonipariy,  were  formed  into  "The  Telegniph  Construction 
anil  Maintenance  Company/'  Mr.  Smith  retaining  hia 
[►oeition  at  the  Gutta  Percha  Works.  In  18C5  the  late  Sir 
Richard  Glass,  the  then  managing  director  of  thoTolograph 
Construction  and  Maintenance  Company,  requested  Mr. 
Smith  to  accompany  the  "Great  Eastern."  and  render 
assistance,  if  necessary,  in  the  laying  of  the  cable  from 
Ireland  to  Nevvfoutidland,  Early  in  1866  Mr.  Smith  was 
appointed  chief  electrician  to  the  Telegraph  Construction 
and  Maintenance  Company,  and  in  that  caducity  was 
engaged  on  board  the  "  Great  Eastern  "  during  the  successful 
laying  of  the  cable  from  Ireland  to  Newfoundland,  and 
the  recovery  and  completion  of  the  cable  lost  the  previous 
year.  Mr.  Smith's  new  system  was  adopted  on  that 
occasion.  On  the  completion  of  the  cables,  Mr.  Smith 
applied  his  system  to  their  working,  »nd  before  he  loft 
the  station  at  Heart's  Content  to  ret\u*n  home  in  the 
"  Great  Eastern,"  he  had  the  pleasure  of  seeing  a  speed  of 
13  words  jier  minute  nblained  on  each  cable. 

Subsequently,  Mr.  Willoughbj'  Smith  took  charge  of  the 
French  Atlantic  cable  expedition.  The  cal)le  was  success- 
fully laid,  but  the  strain  harl  been  too  great,  and  the  chief 
electrician  was  for  some  time  incapacibited  from  work. 
After  hia  recovery  he  experimented  upon  and  improved  the 
manufacture  of  guttapercha  for  cable  work.  But  is  not 
his  lifelong  work  well  set  forth  if»  his  recently  published 
book?  and  to  it  our  readers  should  turn  to  3ee  what  progress 
was  made  in  one  industry  during  a  lifetime.  Mr. 
Willoughby  Smith  was  a  fairly  prolific  writer,  contributing 
to  [verioflical  literature,  and  to  the  Jounutl  of  the  Institu- 
tion of  Telegraph  Engineers,  of  which  he  was  president  in 
1882-3.  It  was  not  till  after  about  40  years  of  active 
eervice  that  Mr.  Smith  severed  bis  connection  with  cable 
work. 

Ilia  remains  were  interred  at  the  Ilighgate  Cemetery  on 
Wednesday,  in  the  presence  of  a  large  number  of  friends. 
The  Institution  in  which  he  had  taken  so  groat  an  interest 
was  repioBonted  by  Prof.  W.  Crookes,  F.R.S.,  president  j 
Prof.  Gary  Foster,  F.R.S.,  vice-president;  and  Mr,  F.  H, 
Webb,  secretary. 


CREOSOTING  TIMBER.* 


BY    E.    J.    SILCOCK, 


A,M.I.C.K.,    F.0  8., 
king's  LYNN. 


BOROUGH    ENGIN 


(Ctmcludfd  from  page  53,) 

Boulton'fl  process  is  an  improvement  in  another  direction. 
Having  extracted  a  large  portion  of  the  sap  in  the  shape  of 
steam,  there  is  not  such  a  large  quantity  of  albumcnoid 
matter  to  coagulate,  so  that  the  quantity  of  tar  acids  may 
be  reduced,  and  oils  of  an  inferior  quality  may  be  used 
without  decreasing  the  efficiency  of  the  treatment.  This  is 
important,  as  the  tar  acids  are  now  very  largely  extracted 
from  the  creosote  oils  for  other  commercial  puqrases,  and 
with  ordinary  London  oils  the  percentage  of  tar  acids  is 
not  as  high  as  prudence  would  dictate  if  all  the  sap  in  young 
timber  is  left  in.     The  plant  required  for  Blythe's  process 
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iB  somewhat  aimllar  to  BetheH'e,  except  that  no  air  pump 
is  provided,  and  a  steam  injector  replaces  the  preaauro 
pump. 

Blythe's  process,  known  as  "thermo-carbolisiition/'dilTefB, 
however,  in  principle  from  Bethell's  and  Boultou's.  The 
oils  in  this  system  are  applied  first  in  a  gaseous  or  finely- 
divided  state,  and  subsequently  as  a  liquid.  The  process 
is  carried  out  as  follows  :  The  timber  is  stacked  in  a 
closed  cylinder,  and  superheated  steam,  at  a  temperature 
of  SOOdeg  F.,  is  BUpi)lied  to  the  injector.  The  injector 
delivers  into  the  bottom  of  the  cylinder  and  draws  its 
supply  of  oils  from  a  tank.  There  is  also  a  pipe  connecting 
the  top  of  the  cylinder  with  the  injector,  ao  arranged  that 
the  injector  exhausts  the  gases  from  the  top  of  the  cylinder, 
and  re-delivers  them,  along  with  fresh  supplies  of  finely- 
divided  oil,  at  the  bottom  of  the  cylinder.  In  this  manner 
a  continuous  circulation  of  gases  is  kept  up  for  30  minutes 
or  longer,  the  tenaperature  of  the  gases  varying  from 
80deg.  to  90deg.  F.  at  the  commencement,  to  above 
2I2deg.  F.  The  steam  is  then  turned  off,  and  the  cylinder 
and  contents  allowed  to  cool.  If  the  timber  ia  required  for 
joinery  or  building  purposes,  the  process  eto[)s  at  this 
point ;  if,  on  the  other  hand,  the  timber  is  required  for 
underground  or  hydraulic  works  the  cyliuder  is  connected 
with  the  creosote  tanks,  and  oils  are  pumped  in  by  steam 
pressure  or  ordinary  pumps^  as  in  Bethell's  process.  The 
author  has  had  no  practical  exporienco  of  this  system,  but 
it  is  claimed  that  it  dries,  hardens,  and  protects  timber, 
the  oils  penetrating  the  heart  as  well  as  the  sap  wood.  The 
system  ia  used  by  the  Great  Northern  Railway  Company, 
whose  engineer  states  that  the  results  produced  are  similar 
to  those  obtained  by  Bethell's  process.  It  is  difficult  to  aeo 
by  what  means  the  effects  claimed  are  obtained.  Circulating 
steam  at  a  temperature  of  90deg,  to  212deg.  F.  around 
timber  cannot,  one  would  imagine,  have  a  very  dryin 
effect,  and  as  the  boiling  points  of  carbolic  acid  an 
naphthalene  are  360deg.  F.  and  422deg.  F.  respectively, 
these  bodies,  to  say  nothing  of  the  heavier  constituents  of 
creosote,  cannot  be  in  a  gaseous  slate  at  all,  although  they 
may  be  in  a  very  finely-divided  state,  and  so  penetrate  the 
pores  of  the  timber.  Probably  the  most  effective  part  of 
the  system  is  the  pumping  in  of  creosote  in  the  liquid  state, 
as  in  the  older  processes.  All  timber  should  be  inspected 
before  treatment  as  it  is  practically  tmpoasible  to  judge  of 
the  quality  of  the  timber  afterwards  ;  and  a  rigid  system  of 
inspection  should  be  enforced  to  see  that  the  provisions  of 
the  specification  are  carried  out,  for,  except  in  the  case  of 
small  acantHngs  treated  by  Bethell's  process,  which  can  be 
weighed  before  and  after  treatment,  there  is  no  method  of 
checking  the  quantity  of  oils  injected,  except  by  an 
inspector  being  present  during  treatment,  and  himself 
gauging  the  quantity  of  oil  absorbed.  As  far  as  practicable, 
timbers  of  similar  scantlings  should  bo  treated  at  the  same 
charge — c.y.,  12in,  square  timbers  and  2tii.  planking  should 
not  be  treated  at  the  same  operation,  or  the  planks  will 
absorb  more  than  their  share  of  oil,  and  instead  of  the  large 
timber  getting  the  specitied  qtiantity  of  oil,  it  will  be 
robbed  by  the  planking.  It  need  hardly  be  pointed  out 
that  all  carpentering  operations  performed  on  the  timber 
after  treatment  militate  against  the  success  of  the  process, 
and.  by  breaking  through  the  crust  of  creosoted  fibres, 
}>oints  of  access  for  air,  water,  and  microorganisms  are 
made.  It  is  therefore  desirable,  as  far  as  possible,  to 
prepare  the  timber  before  treatment,  and  such  structures  as 
gates,  troughs,  etc.,  which  can  be  introduced  bodily  into 
the  pressure  cylinder  should  be  treated  after  completion. 
Where  this  cannot  be  done  all  mortises  and  tenons,  and 
other  places  where  the  uncreosoted  parts  of  the  timber  are 
exposed,  should  be  paid  with  coal  tar  before  the  joints  are 
made. 

Timber  which  is  intended  to  resist  marine  insects  is, 
where  practicable,  better  employed  in  the  round  state, 
because  the  sap  wood  more  readily  absorbs  the  creosote 
than  the  heart  wood,  and  this  forma  an  armour  against 
the  worm.  The  author  submits  for  inspection  a  few  speci- 
mens of  timber  rr#n«f»tAd  by  the  different  processes,  to 
8ho»  t^ie  depth  t  •>>thalene  and  the  heavier  oils 

j  It   •.  that  sar>    wood    absorbs 

(  mor  'Hit  >f      Jj^ 

>i  >od  i^f  '^  by 


the  open  tank  process,  the  timber  having   been  ii 
for  about  a  fortnight.  , 

No.  2  is  part  of  a  section  of  a  12in.  by  12in.  Memlfh 
treated  by  Bethell's  process,  with  one  gallon  of  oil  pflrafc 
foot.  I 

No.  3  is  a  section  of  a  Memel  plank  llin.  by  4iiL, » 
larly  treated. 

No.  4  is  a  section  of  a  12in.  by  3in.  red  wood  ^ 
creosoted  by  the  same  process,  but  with  7  lb,  of  oil  )c 
cubic  foot. 

No.  5  is  a  section  cut  from  the  centre  of  *  Bita 
sleeper,  lOin.  by  5in.,  treated  by  Boulton's  prooeo,  «i 
71b.  of  oil  per  cubic  foot. 

No.  6  is  a  section  of  a  similar  sleeper,  treated  by  the  vm 
process,  but  one  gallon  of  oil  per  cubic  foot  hu  bes 
injected. 

No.  7  is  a  section  of  a  sleeper,  treated  by  Bethsli 
process,  which  absorbed  creosote  at  the  rate  of  23^1h  pe 
cubic  foot. 

In   conclusion,    the   author  submits   the   following 
standard  specification. 

The  whole  of  the  timber  used  must  be  creosoted 
coal-tar  creosote,  which  shall  be  completely  fluid  at  1 
F.,  shall  yield  5  per  cent  of  tar  acids,  and  contain  3! 
cent,  of  constituents  which  do  not  distil  under  535di 
The  creosoting  must  be  carried  out  in  the  following 
The  timber  must  be  placed  in  a  closed  iron  cylinder 
with  a  dome»  an  air  pump,  and  a  pressure  pump, 
cajuble  of  being  heated.  As  much  creosote  m 
admitted  to  the  cylinder  as  will  nearly  fill  it;  the  Mt 
perature  of  the  oil  must  then  be  raised  to  over  212deg.  F, 
and  the  air  pump  put  to  work  until  all  moisture  in  tk 
shape  of  steam  has  been  exhausted.  The  cylinder  mtfi 
then  be  completely  filled  with  creosote,  and  the  preann 
pump  worked  until  a  pressure  of  1001b.  per  square  inch  ii 
produced,  and  the  timber  has  taken  up  creosote  at  the  cia 
of  one  gallon  per  cubic  foot. 


THE  ELECTRIC  TRANSMISSION  OF   POWB8.* 

BV    UI.SUEKT    KAPP. 

LeCTVRE  n.— FlTNUAMMITAL  PRINCIPLES. 

The  fundamental  principle  on  wliich  the  electric  tranamisMA 
of  power  depends  ia   that  j>eculiar,  and,   I  might   alniust 
niyBteriotis   intoractiou  between   magnets  and  curreats,  wl 
wo  eoinpriae  under  the   n^me  oloctiv) magnetic    induction  ;  b(0  I 
uu^ro  particuUrly  two  special  cases  of  electromagnetic  inducciaa. 
the   una   diaciivererl    by  ()eret«tl   and   the    other    by    Farads^ 
Oei-sted  diacnvercd  th.it,  under  certAin  conditious,    a   compM 
needle    ia   delloeted    by    iin    electric    current,     and     Fandif  I 
diacoverod  tliat  ri^Litive  iimtiuii  between   a  magnet   and  a  cl'sed  I 
omducior  will^  under  certain  cdnditious,  pntduce  a   cuxrent  d\ 
ahurt  diiniti*^n  iuthe  conductor    Oersted's  effect  is  a  periiuuietf  | 
lino  ;  the  ncodlc  roniaina  deflected  as  long  as  the   current  flov&  ' 
F/iTftdfly's  otfect  is  transient  ;    the  current  flows,  not  hs  long  i 
the  magnet  is  present,  but  only  during  the  time  that  it  takosta  I 
change  the  relative  position  uf  magnet  and  closed  conductor. 

It  is  clear  that,  in  Oersted's  experiment,  the  movement  U 
the  needle  is  due  to  the  acti'^n  of  a  mechanical  force  betwMB  I 
the  magnet  and  the  ct>il.  Id  Faraday's  experiment  tb«t 
transient  current  must  be  caused  by  a  transient  E.M.F.,  anJ 
this^  in  its  turn,  is  caused  by  the  relative  movement  betwaeD 
the  coil  and  magnet.  The  modern  method  of  explaining  tbesi 
things  ia  based  on  the  coiiceptinii  of  magnetic  linea  of  force,  ao^ 
the  looping  of  these  lines  with  the  wire  coil  through  which  the 
current  flows.  The  whole  subject  has  been  so  admirably  laid 
bofure  this  society  in  the  Cantor  Lectures  on  the  Oynamo, 
which  Prof.  S.  P.  Thompsi>n  delivered  here  in  1882,  that  I  need 
not  occupy  time  by  going  over  the  same  ground  again,  but  may 
take  it  for  granted  that  you  are  familiar  with  the  ones  of  fortso 
theory.  In  modern  language  we  may  therefore  explain  the  twv 
fundamental  phenomena  somewhat  as  follows  : 

1.  The  looping  of  a  current  with  magnetic  lines  of  force  l 
up  A  mechanical  force  between  the  conductor  and  mag^aet 
its  oquivalont). 

2.  Relative  movement  between  a  magnet  (or  its  equiv&le 
and  a  wire  cod  seta  up  in  the  latter  an  E.M.F. 

It   follows  immediately   from    these   two   propositions    that' 
loopiny  and  movement  combined  will  require  the  expenditoie 
of   power,  or  yield    power,  accordingly  as  the  movement  is 
opposed  to  or  m  the  direction  of  the  mechanical  force  produced 

*  Cantor  lecturoa  delivered  before  the  Society  of  Arts. 
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the  looping.  In  other  word*,  that  we  can,  by  these  simple 
oa&ns,  convert  mechanical  into  electrical  power,  or  electrical 
.to  mochnnical  ptiwor.  If  wo  carry  out  both  prooesses  at  the 
ioie  time — that  is,  if  we  combine  Faraday's  with  Oerated'H 
'*!X|>oriment — we  ro<]uire,  of  course,  a  pnir  of  wires  between  the 
*"WO  converting  inatrumonts.  In  Faniday's  experiment,  if  we 
chrust  the  steel  mti^et  into  the  wire  coil,  wo  expend  mechiinical 
power,  which  is  converted  into  the  electrical  power  reprc8onte<l 
oy  a  current  flowing  under  a  certain,  though   in  this  case  vei^ 

tU,   potential   difference.      The   power  repreaentod   by  this 

'eiit  is  agsin  reconverted  in  Oersted's  experiment  into 
:hanical  power,  which  is  u&ed  to  produce  the  doHoction  of 
the  magnet.  The  total  amount  of  power  thus  transmitted  frcim 
tpue  place  to  another  is,  of  course,  exceedingly  smnll,  but  the  »uuo 
principle,  applied  on  a  Urgor  scale,  ufTects  the  trAnsiniuifin  of 
,  many  horse- powers,  and  it  will  be  my  task  to  show  you  how 
this  is  done  in  pmctice. 

Before  entering  upon  this  subject  I  must  explain  an  expres* 
lion  used,  in  stating  the  fundamental  principles  on  which  the 
relectric  traiismissirm  of  power  is  Kifie-tl.  I  Baid  that  we  require 
a  coil  and  a  nutgnet  '*  or  its  e(|uivalent."  The  ettuivalent  of  a 
magnet  is,  as  you  know,  a  coil  thmugh  which  a  current  flows, 
~  the  experiments  ought  therefore  also  to  succeed  if  Instead 
the  magnet  we  use  such  a  coil,  In  practical  work  we  use 
Lftither  a  steel  magnet  nor  a  coil  alone,  but  a  combination  of  a 
'  ooil  with  an  iron  core  constituting  what  is  known  as  an  eleotro- 
li  m^rnet. 

I  You  know  that  Recording  to  our  modem  conception  of  magnetic 
J  fields,  there  emanates  from  each  pole  of  a  magnet  a  certain  How 
of  lines  of  forco ;  and  when  we  thrust  a  magnet  into  a  coil  we 
cause  the  individual  wires  of  the  coil  to  cut  through  the  lines  of 
force.  The  quicker  the  movement — that  is  t*>say,  the  more  lines 
of  force  are  cut  by  each  wire  in  unit  time — the  greater  is  the 
E.M.F.  produced  ;  and  the  more  wires  are  contained  in  the 
coil  the  greater  is  the  E.M.F.  produced,  since  the  E.M.F.  im- 
pulses of  the  different  convf>lutions  are  added.  It  is  also  easily 
seen  by  experiment  that  the  stronger  the  magnet  the  greater 
will  ho  the  E.M.F.;  so  that  we  find  that  the  E.M.F.  is  pro- 
portional to  the  jjroduct  of  strength  i^f  field,  speed  of  cutting, 
and  length  of  conductor.  Denoting  these  quantities  respectively 
by  H,  I',  and  I,  the  E.M.F.  produced  is  in  C.O.S.  units  H  r  I, 
and  remembering  that  a  hundred  million  C.G.S.  units  of  E.M.F. 
arc  eijuivalont  to  one  volt,  we  have  the  E.M.F.  in  volts  given  by 
the  expression 

VoIta  =  HiW  l(h», 

Id  tliis  formula  the  strength  of  Beld  is  given  in  lines  per  square 
centimetre  and  speed  and  length  are  given  in  centimetres. 

The  mechanical  force  experiencca  by  a  conductor  in  the 
neighbourhood  of  a  magnet  pole  is,  according  to  our  mfxleni 
views,  due  ifi  the  fact  that  the  conductor  ia  laid  across  the  linos 
of  force  emanating  from  the  magnet  pole.  The  force  in  dynes 
is  given  by  the  pnxluct,  H  c  /,  c  being  the  current.  Since  then^ 
are  981,000  dynei*  required  to  represent  the  force  of  one  kihi- 
gramuie,  and  since  the  C.G.S.  unit  of  current  is  10  amperoa» 
we  have  the  force  produced  by  a  current  of  c  amperes — 


Kilogrammes  = 


H  ri 

9,810,000 


These  are  the  two  fundamental  equations  required  in  the 
design  of  plant  for  the  electric  transmission  of  power.  Now  let 
us  see  what  is  the  most  simple  kind  of  plant  we  could  possibly 
employ.  At  the  generating  station  we  require  a  conductor 
cutting  lines  of  force  ;  this  conductor  must  be  joined  by  wiroa 
with  a  similar  conductor  at  the  receiving  st^ition.  The  second 
conductor  is  also  laid  across  lines  of  force,  so  that  when  a 
current  passes  it  will  bo  aotoil  upon  by  a  mechanical  force  dis- 
placing it  parallel  to  itself  and  doing  work.  The  arrange- 
ment hero  described  is  shown  in  Fig.   1,  where  the  lines  R 


represent  fixed,  horizontal,  parallel  rails,  across  which  are  laid 
sliding  rails  or  sliders,  S,  S.^.  Imagine  the  magnetic  linos  of 
force  passing  vertically  bctweon  the  fixed  rails,  then,  if  wc  dis- 
place the  slider,  S|,  an  E.M.F.  will  be  set  un  in  it,  causing  a 
current  to  flow  through  the  connecting  wires,  VV,  snd  the  slider, 
S^,  at  the  receiving  station.  The  slider,  8^.,  is  supposed  to 
be  laid  across  lines  uf  force,  and  will,  therefore,  be  acted 
upon,  by  a  mechanical  force.  Thus,  power  mav  bo  oleo- 
trtcally  transmitted  from  the  slider  S.  to  the  slider  S.^.  It 
will  immediately  occur  to  you  that  tlie  experiment  I  have 
here  illustrated  could  easily  be  tried  by  means  of  any 
railway.  The  tixed  conductors  and  connecting  wires  would  be 
the  rails  ;   the  generating  slider  would  be  a  crowbar  thrown 


across  them,  and  hauled  along  by  a  train  ;  and  the  lines  of  force 
would  bo  supplied  by  the  vertical  component  of  terrestrial 
magnetism.  At  another  \iHTt  of  the  railway^possibly  miles 
nway — another  crowbar  thrown  across  the  rails  should  then  be 
set  in  motion  by  the  current  passing  through  it.  Theoretically, 
auch  an  arrangement  represents  correctly  enough  the  electric 
transmission  of  power  ;  but  I  need  hartlly  toll  you  that  it  would 
not  work  in  practice.  If  you  apply  the  J1.M.F.  formula  I  have 
given  to  this  case,  you  will  tind  that  even  if  the  slider  is  hauled 
along  at  the  speed  of  an  express  train,  there  will  only  bo  gene- 
rated about  the  one-thousandth  part  of  a  volt,  the  reason  being 
that  the  magnetic  Held  provided  for  us  by  nature  is  so  extremely 
weak.  If  we  ctiuld  apply  an  ortiticial  magnetic  field  of  the 
strength  generally  employed  in  <lynnmo  machines — that  is, 
about  10,000  times  as  strong  as  the  vertical  component  of 
terrestrial  magnetism—  then  we  could  get  about  10  volts  in  our 
slider.  I^ow,  it  is  obvious  that  we  cannot  spread  so  strong  a 
field  over  miles  of  railway,  and  wo  roust  therefore  alter  our 
arrangement.     This  may  be  done  as  indicated  in   Fig.  2,  where 


Fio.  2, 

• 

one  of  the  rails  has  been  replaced  by  a  centre  contact,  and  the 
other  by  a  circular  conductor.  The  slider,  instead  of  being 
moved  parallel  to  itself,  must  now  revolve  round  the  centre 
contact,  which  can  easily  be  done  by  a  belt  and  pulley.  We  have 
thus  arrived  at  what  is  known  as  a  non-polar  dynamo.  But  evea 
this  arrangement,  although  very  much  better  than  the  pro- 
gressive slider,  is  not  of  practical  value  for  power  transmission, 
because  the  E.M.F.  of  non-polar  dynamos  is  still  too  low.  It 
is  only  a  few  volts,  whereas  we  require  hundreds,  or  even 
thousands,  of  volt*  to  carry  the  current  t*»  any  distance.  The 
obvious  remedy  is  to  use  a  large  number  of  revolving  sliders, 
so  connected  that  the  E.M.F.  generated  in  each  shall  be 
added  ;  in  other  words,  instead  of  a  non-polar  dynamo,  we 
must  use  an  ordinary  continuous-current  dynamo,  wound  for 
high  E.M.F.  This  arrangement  is  shown  in  Fig.  3,  where  Gj 
ia  the  generat4^ir  and  G,  the  motor  or  receiving  dynamo.  If  you 
connect  their  brushes,  as  show  in  the  diagram,  and  rotate  the 
armature  of  the  generator,  a  current  flows  through  it,  the  line 
wire,  W,  and  through  the  armature  of  the  motor,  and  exerts 
upi»n  the  latter  a  mechanical  force,  tending  to  produce  rotation 
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Fio.  3. 

and  give  off  mechanical  power.  I  am  able  to  show  you  this 
experimentally,  by  means  of  two  dynamos  connected,  as  shown 
in  Fig.  3. 

The  Machines  Emplovbh  in  Power  Teans»ii>lsion, 

This  experiment  has  shown  how  power  may  be  transmitted 
electrically.  Let  us  now  consider  somewhat  more  in  detail  the 
different  parts  of  the  transmitting  plant.  At  one  end  of  the 
line  of  transmission  we  have  the  generating  dynamo,  at  the 
other  we  have  the  motor  dynamo,  and  then  we  have  the  line 
itself,  consisting  of  two  wires  insulated  from  each  other  and 
from  earth.  You  will  readily  see  that  although  for  the  con. 
venionce  of  experimental  illustration  I  have  placed  the 
generator  and  motor  close  together,  this  proximity  was  nut  au 
essential  condition  of  the  experiment.  The  motor  might  have 
been  placed  in  another  room,  or  in  a  different  part  of  London, 
and  still  the  experiment  would  have  succeeded,  provided  T  had 
used  sufficiently  at<>ut  and  well-insulattid  connecting  wires. 
But  then  you  could  not  have  had  ocular  demonstration  of  the 
fact  that  movement  of  the  generator  armature  is  closely 
followed  by  a  corresponding  movement  of  the  motor  arma- 
ture. 

A  full  treatment  of  my  subject  would  of  course  include  a 
complete  investigation  of  the  dynamo,  but  this  I  shall  not 
attempt.  In  ^the  first  place  there  is  no  time  for  it,  and  in  the 
second  ]>lace  'it  is  hardly  necessary,  since  you  are  all  mure  or 
leas  acquainted  with  these  machines.  I  shall,  therefore,  not 
occupy  time  by  giving  mathematical  proofs  for  the  (vk  ^ctx^sfo^asb. 
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'Mfit?  fhftn  in  tho  otjier  ;   but  these  are 

''I  not  be  worth  while  to  devot© 

\m  IV  rulo  Ik  g(j<>d  generator 

I  Hire   to  do   ta   to  sot  the 

il  Uno  in  the  fomker,  and 

liutor.     Now  let  ua  see  what 

III   (jutting  up  a  trauBiniuion 

gononting  end  *d  the  line  we  want  ua  high  an 
.F.,aa  we  Cftn  gct^  becnuac  i\  high  E.M.F.  nieanR  birge  power 
d  aniiill  percentage  \obb  due  to  line  rcaiatance.  At  the  motor 
d  we  wniit  ns  large  h  ttirque  or  sttiticjil  etfort  iia  pi^gsiblu,  com- 
led  with  a  certain  a[>eed.  But  a  glance  at  the  forniulji*  will 
DW  that  it  il  inipoasiblu  to  get  speed  without  aIko  getting 
M.F.,  which,  in  the  case  of  the  motor,  must  oppose  the 
rrentf  and  thus  the  current  actually  flowing  thnmgh  the 
>tor  is  that  due  to  the  difference  between  the  K.M.F.  of 
I  generator  and  the  ct^unter  E.M.F.  of  the  motor.  Thia 
ferenco  divided  by  the  total  roaiatance  uf  the  circuit  gives  the 
rront. 

The  electrical  power  developed  in  the  genenit<.tr  is  the  prijduct 
this  current,  and  the  K.M.F.  in  iU  armature.  The  electrical 
wer  converted  by  the  motor  is  the  product  of  the  same  current 
i  the  txjunter  K.M.F.  of  ita  armature.  It  therefore  follows 
in  the  clectrioal  eftiuiency  of  the  whole  system  is  given  by 
^Tatio  between  the  generator  and  motor  K.M.F.  The  more 
iriy  slike  these  two  are — that  is  Ui  say,  the   less   K.M.F.  lost 

resistance — the  greater  will  be  the  electric  efhciency. 
iw  the  ainaller  the  current  the  leas  K.M.F.  is  lost  in  resiat- 
[»,  but  t<»  get  power  with  a  small  current  we  must  work  at 
[h  preaaure,  and  we  thus  And  that  from  the  tK.>int  of 
fW  of  electrical  efhciency  only,  the  higher  the  voltage  the 
licr. 

tliere  are,  however,  other  things  to  be  considered  besidea 
ctrical  efficiency,  and  if  we  take  due  account  of  these  we  lind 
tt  for  every  case  there  is  one  [wrticular  voltage  at  which  it  ia 
it  to  work. 

LTpon  this  subject  I  shall  enter  presently,  but  before  doing  so 
must  place  before  you  8f»ine  points  in  connection  with  the 
[ulation  of  speed  and   power  in  tranHmissiou  planta.      TitlcsB 

can  control  the  8poe<l  and  regulate  the  p^jwor  given  out  at 
I  receiving  end  of  the  lino,  the  miwt  perfect  mntnr  or  tho 
•t  efficient  system  ia  useless.  P'firtunatt^ly,  however,  electricity 
10b  only  a  powerful  transmitting  agent,  but  also  one  tlmt  can 
eaally  controlled,  and  my  next  taak  ia  to  show  you  how  this 
itrol  is  elTocted. 

iVhat  we  generally  desire  tu  get  in  practice  ia  a  const^int 
ted  of  the  motor,  whatever  may  be  the  mechanical  power 
;en  out  of  it  at  any  moment.  This  condition  ia  the  same  as 
,b  refjuired  fr«)m  a  g*»od  steam  engine  or  other  well-gtivernod 
me  mover.  The  conatruction  fif  the  motor  to  comply  with 
B  requirement  depends,  of  course,  on  (he  condition  of 
►ply. 

^e  can  imagine  a  large  variety  of  casea,  but  from  a  practical 
nt  of  view  I  need  only  consider  two — namely,  supply  at 
istaut  urossure  such  as  we  get,  or  ought  to  get,  from  maiiid 
inectea  with  a  central  electric  light  nbation,  and  supply  uf 
rent  at  constant  or  variable  pressure  from  a  generator  erected 
cially  for  the  purpose,  the  regulation  of  current  and  pressure 
ng  automatic.  The  lattflr  case  is  that  more  particularly  met 
h  in  long -diatti nee  transmiHsifm  of  lar<^e  powei-^,  the  former 
.  case  referring  rather  to  the  distributitm  of  aiitall  {tarcels  of 
rer  over  short  distances  from  a  central  station.  I  will  take 
i  first. 

^e  have,  then,  theae  aupply  conditiona — preaaure  at  the 
niuala  of  the  motor  conatant,  current  variable,  according  to 

call  for  power.     Let,  in  the  diagram   Fig.  4,  the  curve  F 


Fin.  4. 

jnt  the  characteriatic  of  magnetisation  of  an  electromotor, 
ni,  n  cun*e  obtained  by  plotting  ampere-turna  of  exciting 
'er  on  the  horizoittal  and  total  field  strength  (denoted  in  the 
aula:  by  F  or  Z)  on  the  vertical.  If  the  nioUir  ia  series  wound 
see  that  the  larger  the  current  the  stronger  will  be  ita  tield, 
by  referring  to  the  K.M.F.  formula yuu  will  find  that  if  the 
»d  is  to  remain  conatant  the  counter  E.M.F.  must  incrMie 


in  the  same  ratio  as  tlio  6eld  atrength  nicreasus.  But  the 
counter  K.M.F.  uiust  under  all  circumstancea  be  smaller  than 
the  supply  K.M.F.  by  juat  the  amount  ro<iuirod  to  overcome 
the  resiatjinco  of  the  circuit  through  the  motor,  and  this 
difference  ia  of  course  proportional  to  the  current.  To  satisfy 
the  supply  condition  the  counter  K.M.F.  of  the  motor  ought  to 
slightly  decrease  as  the  load  and  with  it  the  current  increases, 
then  the  sjieed  will  keep  constant.  But  this  ia  exactly  the 
opposite  (ff  what  the  motor  re(|uire8.  Say  the  nmchine  is 
running  at  a  certain  spcc<l,  and  giving  out  a  certain  amount  of 
mechanical  power.  Now  increaae  the  lotid.  The  immediate 
consequence  will  bo  that  the  speed  ia  slightly  decreased,  the 
t'ounttir  K.M.F.  is  alightly  decreased,  and  the  current  is 
increased.  Thia  will  immediately  strengthen  the  field,  and  thus 
raise  the  counter  K.M.F.  again  ;  thia  will  check  the  ourreut, 
produce  a  further  drop  in  siwed,  and  so  the  reaction  will  go  on 
until  a  nuw  stable  condition  of  working  ia  re^iched  at  a  larger 
current  and  lower  speed.  If  we  take  the  load  ofl',  the  same 
reaction  takes  place,  only  in  the  opposite  sense,  and  the  apeed 
may  become  dangerously  high.  What  I  have  hero  described 
hai^pens,  of  course,  only  if  the  nmchine  is  worked  on  the  naing 
jjart  of  the  K.M.F.  characteristic  E,  the  j^art  which  we  would 
naturally  aelect  fur  economical  working.  If  wo  over-excite  the 
lielil  magnets — tlmt  is,  if  we  employ  a  great  deal  more  tiold  wire 
than  necessary — then  we  can  work  the  machine  on  thedi*uoping 
part  of  the  c ha ra<.'t eristic  shown  by  a  dotted  line  in  the  diagram 
and  obt;iin  Hporoximntely  constant  speed  between  certain  limits, 
but  the  machme  will  still  be  liable  to  race  as  soon  as  we  thnjw 
the  load  otf  completely.  We  thus  find  that  a  series-wound 
motor  is  certainly  not  suitable  for  our  purpoao. 

(To  6a  citMin^ied,) 


RECENT  DEVELOPMENTS  OF  ELECTRICITY.* 

ev    K.    L.    MUKRAV. 

What  strikes  one  moat  when  tra\elling  is  the  enormous  rapidity 
with  which  applications  of  electricity  have  increased — both  in 
number  and  extent — during  the  very  few^eurt  there  has  been  any 
progress  at  all. 

Some  years  ago  I  read  a  i>ai>er  upi^n  visual  telegraphy  before  an 
electrical  society,  and  when  pre|mi-ed  it  was  much  struck  by  the 
amall  advance  telegraphy  had  made  from  the  earliest  ages  until 
very  recent  times.  It  seemed  that  so  long  as  Hignalling  wa^i  only 
required  for  military  pur^ioseci,  the  system  which  was  sufiiciont  for 
the  re(|uirement6  of  Alexander  of  Macedon  was  also  good  enough 
for  Naf)oleon  Buonaparte.  Beacon  fires,  by  which  (as  is  described 
in  the  Agamemnon  of  KechyluB)  the  now8  of  the  fall  of  Troy  was 
telegraphed  to  (iicoce,  were  also  the  mcauH  used  in  England  to 
announce  the  approach  of  the  S)>anif<li  Armada,  and  the  ^manhore 
metljo<l*",  which  were  almost  the  only  kinds  of  signals  employed 
until  olcctricily  w&ti  made  utte  of,  were  as  well  Known  and  as 
wi<Jclly  useil  in  the  wms  of  the  lirceks  and  Komans  as  in  those  of 
Kurot.»can  nations  at  the  time  of  the  Battle  of  Waterloo.  Indeed, 
80  wedded  werv  the  military  authorities  in  England  to  the  sema- 
phores, that  when  tlicy  were  a«ked  to  consider  the  merits  of  an 
electric  telegraph  they  declined  to  do  ti^o  on  the  crounds  that  nothing 
bett-or  than  what  they  were  using  \va»  wanted.  Even  instruments  for 
signalling  by  moana  of  sun  Saahes,  though  they  (in  the  fonn  of  helio- 
graphs) have  been  recently  adopted  for  use  in  the  English  army  and 
have  been  cousiriered  by  most  people  tiuite  a  modem  invention, 
were  known  and  used  by  the  ancients.  Indeed  it  would  ap[>ear 
as  if  there  waa  very  little  now.  The  idea  of  the  phonogr^iph  must 
have  been  thought  of  hundreds  of  years  before  EdiAon  produced 
thi'  ooe  which  hn»  made  bis  name  famous,  if  one  may  judge  from 
the  docicri[>tion  of  an  ancient  invention,  which  I  ha/1  nhown  mo  in 
New  York.  It  was  an  extract  from  an  old  journal  and  contained 
in  quaint  language  a  description  of  an  apparatus  consisting  of 
wheels  and  cranks  so  arranged  that  anything  s]>oken  into  it  would 
b©  recorded,  and  could  be  reprotluced. 

When  electricity  wae  applied  to  telegraphy,  and  when  teleernphy 
began  to  be  used  for  commercial  jpur[iO!«es,  immcnho  uno  lapid 
strides  took  place.  Still,  tho  6rHt  electric  telegraph  by  which  the 
woridrouH  feat  of  communicating  directly  and  instantaneously  with 
jMioole  far  out  of  sight  and  hc/uing  wa^^  (jerfonned,  was  a  very 
crude  and  im[)erfect  apparatus  comi^iired  with  the  eyphon 
rccoidersi  and  such  like  instruments  now  in  use  for  the  same 
purpose. 

I  think  I  never  realised  the  great  dcvelotiment«,  and  the  rapidity 
with  which  they  M'ero  made,  until  I  walked  through  the  South 
Kenmngton  Museum  last  year,  and  looked  over  the  varied  ansort- 
ment  of  telegraphic  apparatus  stored  there.  S[»ecimenfl  of  the 
tir»it  electric  telegraph— Kooalda's  frictional  machine,  bearing  the 
dato  ]8*JU ;  Schilling'H  needle  telegraph,  of  1S.S0 ;  Cook  and 
Wheatfltono's  tirat  needle  tclegranh  which  required  five  line 
wircp,  and  other  similar  ones  of  clitTerent  makers— all  showing 
progress,  but  all  vastly  inferior  to  instrumcnt-d  worked  ujjon 
the  same  principle  now.  Then  Bright's  bell  telograi)li— various 
ABC  telegraphs.      Tho  first  Wheatstono  automatic  instrument  ; 

*  Pn|>cr  read  before  the  Victorian  Institute  of  Engineers^ 
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the  chemical  telegraphe  of  Bakowell,  Whentstone,  Bain,  and 
otbertt,  M'hich  were  designed  to  enable  a  pcrsoD'B  own  handwriting 
to  bo  recorded  at  &  place  far  distant  from  where  it  wn»  being 
written  ;  many  et«pby-8tep  printing  telegraphs  of  variouii  makers, 
amongst  whom  the  names  of  Brett,  Uughe8,  Henley,  Siemens,  aiid 
Theilfer,  brought  before  my  mmd  the  scientisfce  to  whom  we  are 
so  much  indebted.  FintUly,  theoripnal  Morsedot-and  clash  instru- 
ment, the  eimpleet  and  most  reliable  of  all,  and  which  in  its  much 
Improved  form  has  outlived  all  others  for  ordinary  telegraphing^ 
and  is  almost  universally  used.  At  the  museum,  too,  are  siieci- 
mons  of  diifereut  kinds  of  electrical  instruments  used  for  railway 
signalling,  al^o  thoee  used  for  working  on  long  submarine  cables 
from  the  first  one  of  Sir  Willmm  Thomson's  invention,  and 
hundreds  of  other  sorts  of  signalling  instruments  by  which  the 
history  of  the  art  can  be  traced  from  the  earliest  electrical 
days  down  to  the  present.  Batteries,  too,  and  electric 
lighting  aparatua  are  there,  u»  well  as  many  kinds  of  machinoH 
which  jllusti-ate  the  multifarious  uses  to  which  electricity 
has  been  put.  Indeed,  after  looking  round  the  collection,  seeing 
from  what  crude  contrivances  the  splendid  instruments  of  to-day 
have  grown  in  such  a  short  time,  and  to  how  many  different  uses 
electricity  has  boon  and  is  day  by  day  being  put,  what  numbers  of 
Able  and  learneil  men  are  applying  their  energies  to  develop  the 
force,  and  what  immenFO  t<ums  of  money  are  engaged  in  its 
development,  I  felt  that  those  who  speak  of  electricity  as  the  force 
of  the  future  do  not  go  far  enough.  It  is  the  force  of  the  present 
as  well  as  the  future ;  the  force  which  not  only  transmits  our 
telegrams  anrl  enables  us  to  sfieak  to  each  other,  though  hundrerlfl 
of  miles  apart,  with  our  natural  voice  ;  but  is  doing  lighting  nud 
many  kinds  of  motor  work,  and  is  as  surely  taking  tnc  place  of 
gae  and  steam  for  such  purposes  as  it  has  taken  the  place  of 
semaphores  for,  practically,  all  telegraphic  work.  Applications  of 
electricity  to  telegraphing,  lighting,  ami  motor  work  were  what  I 
looked  for  while  travelling.  At  least,  I  meant  to  look  for  thorn, 
but  they  were  so  numerous  everywhere  that  no  looking  for  was 
needed. 

In  <:crmany,  France,  Enghind,  and  America  I  saw,  I  think, 
every  kind  of  instrument  used  for  the  transmission  of  messages— 
the  Morse,  simplex,  duplex,  used  to  send  two  messages  in  different 
directions  at  the  same  time  ;  diplex,  to  send  two  messages  at  once 
in  the  same  direction  ;  quodruplox,  to  send  four  meesagee  at  the 
same  time  ;  and  multiplex,  for  sending  a  greater  number,  usually 
at  the  same  time,  on  trie  same  wire. 

The  line  wire  in  this  case  is  in  electrical  connection  with  the 
revolving  arm  of  the  instrument.  A  wire  brush  attached  to  the 
arm  jWLSses  over  a  number  of  small  s^ments  which  form  the  circle 
surrounding  the  axle.  These  segmentA  are  grouped  together  at 
intervals  and  connected  to  difTorent  seta  of  apparatus  worked  by 
the  ojierators.  As  tlie  arm  revolves,  the  brush  is  8ucces(*ively 
brought  into  contact  with  each  group  of  segments,  and  each  set  of 
apparatus  is  tbutt  momentarily  connected  to  the  line.  The  distri 
butor  at  ejich  end  of  the  line  is  controlled  by  a  vibrating  rood 
driven  electrically.  The  distributorn  are  caused  to  run  synchron- 
ously within  ft  small  fraction  of  a  second. 

I  Bttw  one  of  these  instruments  working  with  accuracy  between 
London  and  Birmingham.  I  saw  at  the  same  place  in  London  one 
of  the  Wheatstone  automatic  instruments  transmitting  news  to 
Kdinburgh  and  <tla^gow  at  the  rate  of  about  40()  words  a  minute. 
The  several  kind#  of  needle  instruments  which  are  still  exten- 
sively used  on  railways  and  on  some  submarine  cablet,  A  R  (' 
telegraphs  still  used  on  private  wires,  where  a  skilled  telegraphiat 
is  not  available,  though  they  are  rapidly  giving  place  to  telephones, 
the  various  printing  telegraphs  which  mark  in  ordinary  printing 
letters  the  messages  transmitted.  The  I'helpH  electromotor 
telegraph  of  this  cla-w  is  used  extensively  in  America.  Messages 
are  delivered  written  in  ordinary  characters  by  this  instrument  on 
a  long  strip  of  paper.  I  saw  in  Franco  the  autograph  telegraph, 
a  very  ingenious  instrument,  which  transmits  the  handwriting  of 
the  sender  of  the  message,  and  also  transmits  simple  drawings^  so 
that  it  is  useful  to  %nd  sketches  or  to  verify  signatures. 

Then  the  many  kinds  of  instruments  used  for  block  working  on 
railways  naturally  interested  me.  I  think  I  saw  every  kind  used, 
and  was  pleased  to  find  that  there  is  not  one  superior  to  those  we 
have  on  our  own  railways.  In  America  I  saw  one  combined  with 
a  pneumatic  interlocking  apimratus,  which  is  simple,  effective, 
and  economical.  I  stood  in  a  signal-box  at  an  irajiortant  railway 
junction  in  New  York,  and  watched  the  signal  man  for  an  hour. 
The  ease  with  which  he  moved  the  semaphore  signals,  points,  etc, 
and  contrelled  the  movements  of  trains  without  leaving  his  seat 
pleased  me  very  much,  and  I  believe  the  system  will  be  loj-gely 
employed  in  the  future.  But  I  think  no  telegraph  instruments 
ha^-e  improved  so  much  as  those  in  use  on  submarine  cables.  In 
1859  I  was  engaged  in  the  working  of  the  lirst  cable  laid  across 
BaM's  Strait*,  between  Victoria  and  Tasmania.  How  rough  ainl 
clumsy  were  the  instruments  we  used  comijared  with  those  now 
employed  for  cable  working. 

Transmitting  signals  oxer  a  long  submarme  cable  w  a  very  dif- 
ferent matter  from  doing  the  same  thing  over  a  land  line  of  e<:|ual 
length  A  cable  is  in  etTect  a  huge  condenser,  the  insulation 
senarating  the  conducting  wiree  from  the  outer  meUllic  covering. 

The  (.ignalling  current  is   — — ■«• ^  .w«f..r«   ^  tU.t 
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noodle  and  mirror,  so  that  a  ray  of  light  will  Bhino  on  thennt 
and  be  reflected  back  to  a  scale.  The  emallest  cnzrecit  dm^ 
through  the  coil  of  wire  causes  the  needle  to  move,  and  nih 
mirror  is  attached  to  it,  the  reflected  ray  is  seen  to  move  aloof  Ai 
scale.  A  positive  current  throws  the  reflected  spot  of  light  uih 
left,  which  is  read  as  a  dot  of  the  Morae  alphabet.  A  aiptn 
current  sends  the  spot  to  the  right,  which  is  read  aa  a  daabd  k 
Morse  alphabet ;  and  so,  by  watching  the  moveasente  of  tte^ 
of  light,  the  receiving  operator  reads  the  mees&f^G  eent  tohin 

Sir  Wm.  Thomson  designed  the  syphon  recorder  to  meM  fe 
objection   that   the   mirror   galvanometer    left    no   record,     lb 
principle  of  the  recorder  is  the  opposite  of  that  of  the  gtl^i^ 
meter.     In  the  latter  a  magnet  moves  within  a  fixed  coll  of  wk, 
whereas  in  the  syphon  recorder  a  light  coil  of  -wire  movee ' 
the  poles  of  a  powerful  magnet.    The  si^ial  currente  paas 
the  suspended  coil,  which  moves  to  the  left  or  ri^ht  as  the 
are  positive  or  negative.    The  movements  of  the  coil  are 
nicated  by  a  thrc^  to  a  6ne  glass  syuhon  which   ia  contiasili 
emitting  ink  upon  a  strip  of  jmper  which  moves   under  it,  ictiH 
the  ink  marks  show  the  movements  of  the  coil,   and  the  mdi 
l>eing  to  right  or  left  of  a  centre  line  on  the  paper  can  be  tm^ 
mark  to  the  left  being  a  Morse  dot,  and  one  to  tho  right  a  <li4 
I  saw  the  latest  type  of  syphon  recorder  at  work.  ai>d  thec«  fis 
little  left  to  desire  in  connection  with  telegraphing  over  Ck^  I 
unless  it  be  a  method  of  doing  so  more  rapidly. 

I  saw  many  other  kinds  of  special  telegraphing   apparat«s,BA 
as  fire  alarm  and  police  alarm  telegraphs,  both   of  wbioh  an  em 
sidered  indifii»enRable  in  other  parts  of  the  world,  and  tw7  bm? 
domestic  telegraphs—annunciators,  as  they  are  called  in  Ancaa 
In  an  hotel  where  I  stayed  in  New  York  there  was  fixed  inaMi 
room  a  dial,  divided  into  *25  segments,  on  each  of   vhic^  vb 
written   something   which   the  occupant  of    the    room  mlgM  b 
supposed    to   want.     I   copied   a   number  of    these    wanU*  aiA 
found   them   to   be  '*  Manager."  **  Head  waiter,*'   *' Hat  wailc* 
"Hoot-black,"     »*  Bell     boy,"      "Barber,"      "Window    mifc' 
"Engineer,"     "Ice,"     "Messenger     boy,"     "Milk,*"     *' Uo 
drcsa,"    "More    steam,"    "  Letters,"  "  Wash   li«t."    '*  Chamb* 
maid,"  "  Scrub  woman,"  "Coal,"  "Carriage,"  **  Morning  paps.' 
'*  Fruit,"  "'  Breakfast."     A  milled  screw-head,  fixed    to  a  pobM. 
projected    through    the    glass    cover    of    the    iDstromeot.     Oto 
morning  I  moved  the  pointer  to  "  Boot-black."    In  a  ferw  meat^ 
it  moved  on  to  zero,  showing  me  that  my  signal  bad  been  recshii 
and  in  about  a  minute  or  so  a  nigger  made  nis  appearance  arari 
with  all  necessaries  for  giving  ine  a  "shine."     That  hotel  I  tomi 
to  have  electrical  ap^taratus  in  all  sorts  of  places.      The  doon  4 
the  water-closets  would    not   close   from   outside,  but    directly  I 
stepped   inside  pressure  on  the  floor  closed  a  circuit,  re]esaa!i 
catoD,  and  the  door  was  closed  by  the  force  of  a  spring  whidh  bdt 
it  closed,  an  enamelled  disc  on  the  outside  showing  at  the  ■■• 
time  the  word  "engaged."     Burglar  alarms  were   fitted   to  ciwy 
window.     These  consisted  of  a  simple  clip  arranged   so   that  te 
least  movement  of  tho  window  would  press  the  two  pieces  of  amd 
together,  so  closing  an  electric  circuit  which  ringv  an  alana  M 
and  actuates  an  indicator,  which  shows  the  room  the  ei^al  oaam 
from.     A  key  fastened  to  the  clip  is  arranged  to  throw  the  ma 
out  of  the  circuit  if  the  occupant  wishes  to  open  the  window  viih 
without  ringing  tho  alarm. 

In  winter  the  rooms  in  that  hotel  are  kept  warm  by  steam*  vd 
the  supply  of  steam  to  the  pipes  is  automatically  rogulated.  II 
was  summer  time  when  I  was  there,  so  that  I  did  not  see  tk 
apparata?  at  work,  but  the  manager  told  me  that  it  had  gone  « 
aU  right  for  two  winters.  A  thermometer  is  arranged  so  that* 
soon  OS  the  tem[)erature  reaches  the  desired  [Ktint  a  oontacttsn^ 
which  closes  an  electric  circuit,  and  by  means  of  an  eleotroinl^Ml 
cute  ofl  the  supply  of  steam.  Directly  the  temperature  falls  bdi» 
the  limit  the  aV|jaratus  again  works  and  readmits  the  steam.  Tk 
arrangement  I  saw,  and  which  the  manager  calls  a  tbercnoital, 
consisted  of  a  strip  of  brass  and  one  of  rubber  (materials  wliki 
expand  differently  under  the  same  degree  of  heat)  riveted  tonlte 
at  one  end.  This  composite  strip  is  marked  unequally  hy^&imm 
of  terajwrature,  the  two  pieces  being  fixed  at  ono  extronuty  ivfik 
f roc  at  the  other.  There  is  an  appreciable  range  of  movemaDttf 
the  free  end.  This  enables  a  contact  to  be  made  at  any  r"^ 
within  that  range,  while  a  screw  adjustment  arranges  for  tk 
contact  to  tako  place  at  any  temfwrature  within  deeirablo  Umito 
The  thermostats  are.  it  is  said,  so  sensitive  as  to  respond  to  Ik 
change  of  a  single  degree  of  heat. 

Similar  thermostats  are  used  as  fire  alarms,  when,  o£  oooMi 
they  are  set  not  to  make  contact  until  exposed  to  a  heat  of.  My. 
120deg.  to  ItMkleg.  Arrangements  are  made  then  for  the  oonCaiA 
to  ring  an  alarm  and  actuate  an  indicator,  which  shows  in  whidb 
room  the  excessive  heat  exists.  Sometimes  it  is  arranged  that  tk 
hcot  indicator  and  the  burglar  alarm  shall,  when  they 
contact,  also  light  an  Incandescent  lamp— in  the  former  caaeiai, 
room  in  the  house,  and  in  the  latter  in  the  room  only  wheno^ 
alarm  was  given. 

I  did  not  see  tliis  in  America,  but  an  English  gentleman    residt 
in  Vienna,  showed  me  the  way  it  was  done  in  several  lartre  ntt»¥ 
lisliments  there,  and  in  other  Herman  cities. 

in  aJl  the  countries  I  virited  I  looked  up  the  telephone  MYstea^ 
which  1  found  very  much  alike  in  all.  Short  dUtance— that  is.  ia 
and  obout  cities— most  frecjuently  done  through  cablee  laid 
underground  or  suspended  in  the  air;  while  long-diatanco  t«b- 
hony  was  in  all  cases  don©  by  means  of  overhead  wixw,  I  spoIe», 
'".VSI*"".^  Prague,  and  other  cities,  the  furthest  dia^oiei^ 
nut  300  miles.  In  America  I  spoke  over  much  greater  distanoMi. 

"^"S°T  ^^""4^^'  "^""'^y*  ^"^^  P^»^y  '^"fl  without  the 
dlfhculty.     In  Europe  it  was  not  always  easy  to  iret  th* 

LwK^^»**,T"^i^   'H  ^^"^    ^^^   ^    <>^^«  ^^^^ 
Is  where  the  knowledge  of  English  was  as  Umited  it 
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my  knowledge  of  German  or  Italian.     Ths  consals  every- 

re  were  kind  enouf^h  to  send  an  inlorjireter  with  tne  to  the 

various  electrical   nlacee   I   wished   to   vi*iit.     But   talking  upon 

I  technical  mattcrH  tnrou^h  an  interpreter  who  knows  nothing  about 

the  subject  talked  of  i«  a  tedious  process,  so  that  I  often  left  a 

place  onlv  half  satiftHeil. 

I  found  that  the  question  of  8ucc<3e^ful  telephony  was  not  ono  of 
instrumenta  bat  of  wiring  ;  if  the  wiring  is  properly  carried  out- 
proper  ly  as  regards  the  conductivity,  tho  insulation,  and  takinfi 
duo  procautions  against  induction,  almost  any  telephone  will 
Bueak  all  riglit.  When  I  was  in  London,  Mr.  \\\  H.  Preece,  chief 
electric  engineer  to  the  I'ost  Office,  showed  me  the  arrangements 
mode  in  connection  with  the  London  to  Paris  telephone  linec.  It 
waa  thought  for  a  long  time  that  speaking  tlirough  a  nubmaiino 
cable  of  the  length  reijuirod,  and  connected  to  two  land  linc*>, 
would  be  praclicjiliy  impoBMible,  but  Mr*.  Prooce  and  his  asBistantri 
wont  carefully  into  calculations,  and  afterwards  ox[)crimcnts,  and 
were  convincoti  that  it  could  bo  done  ;  and  the  result  has  proved 
them  to  bo  righb,  for  communication  wu.s  comi>Iotod  in  March  la^t, 
and  the  success  of  the  line  has  been  most  pronounced.  The  land 
line  on  the  English  side  is  of  copper  ;  weighs  4(J0lb.  to  tlio  mile^  has 
an  electrical  rewBtanco  of  225  ohme  to  the  milo.  It  is  Hupi)Oited 
on  wooden  poles,  fixed  70  yards  ajmrt.  The  going  nnd  returning 
wires  are  made  to  spirally  twist  round  oaclii  other  all  the  wa)",  the 
spiral  being  completed  at  every  fourth  |iole.  The  Uno  is  Ho  miloa 
long.  Tho  French  land  Une  is  similar  in  construction  to  the 
English,  but  tho  wire  is  thickor,  being  (KKUb,  weight  to  tho  milo. 
Jta length  is  t2(M  miles  The  cablu  connecting  the  two  land  Hum 
contains  four  separate  conductors,  two  for  each  circuit.  Each 
conductor  is  a  strand  of  seven  pure  copper  wires,  weighing  Jlilllb. 
per  nautical  milo,  with  a  resistance  of  aoout  7'5  ohms  [wr  milo.  It  Is 
covered  with  three  alternate  layers  of  Chatterton's  comiwund  and 
gutta[>erchu,  weighing  3<)nib.  i>er  mile.  Tho  insulated  wires  are 
twisted  spirally  round  each  other,  and  then  served  with  tanned 
hemp,  on  whicli  La  laid  a  spiral  Mieathing  of  Ifi  galvanised  iron 
wire*,  each  ()*JSin.  thick— a  coating  of  mineral  pitch  and  sand 
protects  tho  whole. 

Tlio  cable  was  laid  without  any  mishap,  thoagh  vorv  bod 
weather  was  experienced  at  the  Engfiflh  end  of  the  work,  and  when 
tho  joints  were  mode  with  tho  two  land  lines,  talking  between 
London  and  Paris  was  carried  on  without  the  loast  troublo.  1  had 
Bont  me  a  very  intereating  description  of  tho  whole  work,  building 
the  land  lines,  constructing  and  laying  the  cable — from  which  I 
have  taken  the  extracts  I  nave  given.  Tho  tariff  of  charges  has 
been  Hxed  at  lOf.  for  threo  minutes'  conversation  between  the  two 
cities.  It  is  juat  4<)  vears  since  the  first  telegraph  cable  was  laid 
between  England  and  France.  Who  then  wouUl  have  thought  it 
poeeible  to  hve  to  see  one  laid,  over  which  (and  over  nearly  300 
milee  of  land)  they  woald  be  able  to  talk  as  plainly  as  if  the  {>er8on 
they  were  talking  to  was  alongside  thorn  ? 

Nviree  placed  under  the  eoa  naturally  lead  me  to  speak  of  under- 

§  round  wires.  Electrical  engineers  and  managers  like  to  have 
leir  wires  where  they  can  see  thein,  and  the  cost  of  placing  wires 
underground  has  caused  those  who  have  to  Hnd  the  money  to  tight 
against  underground  syjitems.  There  is  no  doubt,  however,  that 
all  wires  in  large  cities  will  before  many  years  are  over  be  under- 
ground I  was  a  member  of  a  board  apixiinted  by  thedovern- 
nient  hero  to  enquire  into  tho  merits  of  several  plans  which  had 
been  pro[)08ed  by  local  men  for  placing  the  wires  underground- 
While  engaged  in  that  enquiry  I  looke<i  up  all  1  could  of  wnat  bad 
been  and  what  was  being  done  in  the  same  way  elsewhere.  I 
carried  on  my  investigationH  about  a  year  later  when  preparing  a 
paper  on  the  subject,  which  I  read  before  tho  Australasian 
Ajisociation  for  the  Advancement  of  Science,  so  that  1  was  fairly 
well  i-ORtod  up  in  the  subject  and  hod  a  fair  acquaintance  with  its 
CK)st  and  ditlicultie^.  It  was  somewhat  of  a  surprise  to  me,  thoro- 
foro,  to  find  that  in  most  of  the  cities  of  Kurojie  I  visited  — as  well 
OS  in  tho  chief  ones  of  America — underground  wiring  is  going  on 
rapidly.  The  com|>anie8  haiJ  to  fnce  the  ex(>enditure,  and  found 
it  not  so  very  dreadful  after  all.  I  don't  regard  overhead  wires  as 
so  great  a  nuisance  as  some  j>eople  do.  It  depends  chietly  u|>on 
the  methods  of  fixing  them.  Our  street  polo  system  is  copied  from 
America.  Hardly  anywhere  elso  did  I  see  lines  of  polee  in  the 
Rtroets  of  big  cities.  The  wires  (those  which  are  not  underground) 
are  usually  carried  over  the  roofs  of  tho  houses,  so  that  thoy 
cannot  be  seen  unless  ono  looks  for  them.  Certainly  some  of  the 
structures  on  which  they  are  fixed  are  very  ugly  when  one  does 
see  them.  The  plan  suggested  by  one  of  our  members,  Mr.  Seitz, 
inapchome  he  laid  before  tho  board  I  have  referred  to,  has  always 
seemod  to  me  to  be  subject  to  less  objections  than  most  otbora  I 
have  seen,  and  I  c^mnot  think  the  cost  of  it  would  be  prohibitive. 
It  was  to  make  channels  directly  under  the  paving  etonos  of  the 
footways,  in  which  cablets  would  bo  laid  connecting  with  an  orna- 
mental pole  standing  at  each  street  corner.  This  pole  would  have 
A  chamber  in  it  whore  connections  could  bo  made  between  the  main 
wires  and  wires  loading  to  t-he  houses  between  the  [joles.  Thus, 
the  main  wires  would  be  underground  and  tho  distributing  wires 
overhead.  The  polos  could  be  asod  as  lamp  pillarv^  letter-boxes, 
and  for  other  purposes. 

In  America,  as  most  people  know,  there  has  been  great  trouble 
about  overhead  wires,  and  tho  conclusions  come  to  are  that  in  all 
cities  of  more  than  l*2r),(KX>inhabitants  wires  should  goundergruund, 
but  that  if  they  are  allowed  to  remain  overhead  they  must  be  tixed 
in  accordance  with  rules,  which  prescribe  the  methods  of  fixing, 
the  sizes  of  different  kinds  of  wire  used,  where  thoy  are  to  be  Gxed 
and  indeed  everything  connected  with  them  which  exporience  has 
shown  to  bo  necessary  in  the  interests  of  safety  and  etficioncy. 

In  the  State  of  New  York  and  in  .-tevoral  other  States  there  are 
boards  of  electrical  control  whof^  duty  it  is  to  see  that  the  ru lee 
ore  carried  out.     Something  of  the  aind  should  be  done  here. 


Either  a  board  of  electrical  control  for  Victoria  should  be 
ap[K)inted,  OS  in  America,  or,  as  in  England,  a  branch  of  ono  of 
the  Covernmont  Departments  should  have  the  duty  placed  upon  it 
of  seeing  that  proper  rules  for  tho  fixing  and  workmg  of  electrical 
wires  and  ap[>aratus  are  carried  out.  The  rules  which  were 
drawn  up  by  this  institute  in  conjunction  with  the  Fire  Under- 
writers' Association,  and  which  have  been  enforced  by  the  latter 
bo<ly,  have  done  much  good,  but  they  do  not  go  far  enough,  only 
dcuifing  with  wires  which  affect  tho  safety  from  fire  of  buildings 
insured  by  tho  companies. 

When  I  was  in  London  I  had  the  goorl  fortune  to  be  present  at 
a  meeting  of  the  Institution  of  Electrical  Engineers,  at  which 
Major  Cardew,  the  electrical  ia8[>ector  for  the  Board  of  Trade, 
road  a  paper  upon  "  Laws  and  Rules  relating  to  Electrical  Con- 
ductom,  etc.**  I  also  heard  tho  discussion  upon  the  paper,  and 
which  was  joined  in  hy  many  of  tho  eminent  men  who  were 
present,  and  whose  knowledge  and  ex[>erionco  gave  much  value  to 
their  opinions.  I  was  greatly  impressed  by  what  I  heard,  and 
before  I  left  London  obtained  from  Major  Cardew  and  Sir  Thos. 
BlomHrjtd  [one  of  the  secrotarioH  of  the  Board  of  Trado),  all  tho 
English  Act«i  of  Parliament  and  tho  Hoard's  rules  and  regulatiouSf 
with  tho  intention  of  placing  them  at  the  services  of  whoever  may 
have  the  duty  placed  on  them,  of  drawing  up  an  Act  of  Parliament 
and  rules  for  use  here.  I  alao  hod  given  mo  by  the  Mayor  of  New 
York  and  tho  Electrical  Suoerintendent  of  tho  city  of  Chicago  the 
rules  connected  with  tho  suDJoct  in  America,  copies  of  boards  of 
electrical  control  re{>ortH,  and  other  [>a{>ers  of  interest. 

I  saw  tho  undorground  work  carried  out  in  a  good  many 
European  cities,  in  lx>ndon,  and  in  America.  The  systems  vary  in 
accordance  with  the  voltage  of  current  used.  If  low-pressure  only 
m  employed,  thero  is  not  so  much  danger  of  leakage  as  if  currents 
of  high  tension  are  used.  In  the  latter  caeo,  therefore,  much  more 
care  is  re(inire<l  to  insulate  the  wires,  consettuently  more  ox(jense 
iri  ontoilccl.  In  Rome,  very  high-class  cables  are  pface<I  in  wooden 
troughs.  In  Vienna,  I  saw  a  very  costly  plan.  A  brick  in  cement 
channel,  lined  first  with  asphalte  and  tiien  with  wood  eoaked  in 
paraffin,  was  built  about  3ft.  below  the  surface  of  the  street.  The 
channel  was  18in.  across  the  bottom,  which  wa«  flat,  and  15in. 
high,  the  top  being  arched,  and  having  a  slot  through  which 
cables  wore  passed  down.  Troughs  made  of  wood  saturated  with 
paratlin  wore  placed  on  the  Hoor  of  tho  channel,  and  in  them  very 
highly  insulated  and  lead-coated  cables  were  laid.  The  slot 
through  the  roof  of  the  channel  had  a  watertight  cover  fitted  to  it, 
so  that  every  precaution  was  taken  to  preserve  and  protect  the 
cables.  I  asked  tho  engineer,  who  showed  me  one  of  the  channels, 
if  it  was  not  dreadfully  expensive,  and  he  said  that  it  certainly 
cost  a  good  hit,  but  they  thought  it  {iald  better  to  do  the  work 
thoroughly  at  first.  I  said  it  was  well  to  be  him  to  have  command 
of  money  enough,  at  which  ho  smiled  and  shruggod  his  shoulders. 
It  seemed  to  me,  indeed,  that  the  system  adopted  almost  always 
def>ended  upon  the  richness  of  the  firm  or  corporation  doing  tho 
work. 

The  {greatest  undertaking  in  underground  work  I  saw  was  the 
Ferranti  cable,  to  carry  current  of  10,*JO0  volts  pressure  from  the 
Ucptford  station  into  London,  there  to  be  transformed  into  more 
moderate  pressures  for  distribution  to  the  company's  customers. 
When  1  visited  the  Ueptford  station,  I  saw  the  whole  process  of 
making  tho  cable,  about  two  mllos  of  which  wore  being  mode  per 
week.  The  process  is  as  follows:  Cop[>er  tube,  about  1  in.  in  diameter 
and  iin.  thick  is  cut  off  to  a  length  of  !2Uft.  This  is  taken  to  a 
bench  and  a  sheet  of  brown  paper  wound  round  it.  It  then  goes 
to  the  insulating  machine,  where  it  has  f^heebs  of  brown  paper 
pi-cviouely  prepared  by  being  passed  slowly  through  a  cauldron 
full  of  hot  blaclc  oil  or  wax,  w*nieh  !>oaks  thoroughly  into  the  paper, 
rolled  round  it  as  tightly  oa  jx>.'wible  till  there  is  about  half  an 
inch  of  the  prepared  pajier  wound  on.  Tho  insulated  tube  is  then 
sli[)i)cd  into  another  copi>er  tube  just  big  enough  to  receive  it,  the 
(luantity  of  copper  in  this  tube  being  exactly  the  some  as  that  in 
the  inner  tube.  Then  it  is  passed  through  a  draw-plate,  which 
^i  I ueczes  the  outer  tube  very  tightly  on  to  the  insulation.  Then 
tho  outer  tube  is  insulated  in  the  same  way  as  tho  other,  and  tho 
double  tubo  is  then  slipped  into  a  protecting  cjute  of  thin  steel 
lube,  in  the  centre  of  which  a  hole  is  drilled,  through  which  hot 
WAX  is  forcefl  by  a  force  pump  to  drive  out  all  air  and  form  a  solid 
moss. 

The  concentric  main  thus  formeil  is  *JOft.  long.  The  distance 
fiom  Ueptford  to  tho  |>art  of  London  the  current  is  to  be  taken  to 
it*  about  seven  miles,  and  as  there  were  three  mains  to  be  laid 
down  tho  number  of  jointe  was  very  considerable,  and  upon  the 
joints  boing  successfully  made  do(>ended  to  a  very  great  extent  the 
etHciency  of  tho  main.  We  muf*t  romomber,  too,  that  the  current 
to  bo  transmitted  over  it  was  of  10,000  volte  pressure,  so  that  if  a 
weak  H^>ot  existed  it  would  be  found. 

After  a  number  of  plans  for  joining  tho  lengths  hod  been  experi- 
mented with,  tho  following  was  adopted,  and  when  I  was  tnere 
was  said  to  have  proved  thoroughly  successful :  Each  length  is 
taken  to  a  lathe,  where  ono  end  is  turned  very  carefully  and 
smoothly  down  in  a  taper  of  Bin.  length  from  the  centre  conducting 
tube  back  to  the  outer  one.  The  inside  of  the  inner  cop[>cr  tube  is 
then  accurately  bored  out,  and  a  length  of  turned  copper  rod  forced 
into  it,  so  as  to  make  an  accurate  metallic  fit.  A  aleeve  of  thin 
eup[)er  tube  is  then  Blip[>ed  3iu.  or  so  over  the  end  of  the  outer 
conductor,  whiuli  is  left  bare  for  tho  purpose,  and  is  there  corru- 
gated down  upon  it  with  three  corrugations.  This  corragating  is 
a  very  important  part  of  the  Ferranti  main,  as  it  ensures  both 
good  metallic  electrical  contract  and  a  strong  mechanical  joint. 

The  other  end  of  the  'JUft.  leo^^tb  is  treated  in  a  corresponding 
way   to  form  an  exactly  opposite  contour,  into  which  the  end  or 
the  next  length  con  be  forced  tightly  ;  that  is^  tho  <»xd  \k  ^.%xrcv«^ 
out  in  a  hollow  GQaodoiX  Xia^v^t  Vsv\si  Vt^xa.  N}aa  ^^\«A5i  Sa  ^\«BSfl^ 
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of  6in.  When  the  ends  of  two  lengths  aro  pushed  together,  the 
solid  rod  which  projects  from  the  inner  cop[>er  tube  of  one  length 
goes  Into  the  inniir  tube  of  the  other  length,  and  the  sleeve  on  the 
outer  tube  of  one  len^jth  (tlips  over  the  oiU^r  tube  of  the  other 
length,  and  is  comi^Atod  on  to  it.  Uofore  the  two  etnU  are 
brought  together  n  8leGve  forinod  of  influlatcd  |)n|>er  covered  with 
a  steel  tube  is  clipped  on  to  one  of  the  loncth^,  nnd  an  soon  as  the 
processes  I  have  desoriberi  are  completed,  the  eleeve  is  plipped 
over  the  joint.  Hot  wux  i»  then  forced  iu,  and  each  end  ol  the 
steel  jointing-pioco  is  corrugntcfl  down  upon  the  Htoel  piotentinjjj 
cover  of  the  two  lengthfl  thus  joined  tofjether.  \VJ»en  [  wa.i  in 
Tendon  there  waa  abont  a  n\ile  of  tho  tnrtins  laid  down  and  tented 
with  ft  current  of  from  1U,(J<)1>  to  U1,(K>(J  voltR  proBsuro,  and  no  far 
no  breakdown  had  occarrctl. 

Tho  raaohinery  at  the  Iteptford  Ptntion  correBjiondp  with  the 
main?.  When  completetl  there  will  bo  nix  improved  Corliio' 
enjfinest  twoof  l.-^O)  li.p.  each,  anrl  four  of  fi,(KX»  h.p.  each.  Only 
tho  two  smaller  onc>t  were  in  i)OHition  when  I  viftite<l  tho  stntion, 
one  of  them  driviuf^  a  Ferrauti  aU«rnator,  iloHigned  to  k'wc 
current  of  about  ItX)  amijcres  at.  U),(X>0  voUb  prc-^f^nre.  The  enj^inoe 
in  uie  run  at  a  sjioed  of  (i.'i  rovuhilioiiH  i»er  minute,  with  f^team 
pressure  of  1801b.  The  flywheel  in  21ft.  in  diameter,  nnd  Hft.  wide, 
prooved  for  40  driving  roijos  of  oin.  girth.  There  were  12  Habcock 
and  Wilcox  boilers  in  um?,  1*2  more  were  ju»t  fixe'I,  and  24  more 
will  be  in  |.>OHition  when  the  pt^ation  is  complete,  Kiving  a  total 
steam  |»owor  of  t?4,(MlO  h.p.  Tlio  dynamo  in  use  bos  an  urmnture 
which  weighs  with  it«  fhaft  fully  2.'i  tOHS.  It  runn  at  a  8|M5e<l  of  ItiO 
revolutioTis  a  minute.  Tho  tield  maj^nots  of  thi^  dynamo  wci^h 
about  42  tons. 

I  thought  that  machine  woft  a  pretty  bi^  one,  but  it  U  a  dwarf 
compared  with  the  two  being  conatructecl,  the  xhaft  and  frame- 
work of  which  I  saw.  The  shaft  alone  weighs  27  tons.  The«e 
monstei's  aro  to  bo  driven  by  two  engines,  one  on  each  Ride 
directly  coupled  to  tho  armature  shaft.  The  outpirt  of  ench  of 
thene  dynamos  if*  intended  to  be  10,00()  e.h.  p. 

Of  coarse,  there  haw  been  a  gn^it  deal  of  talk  about  the  Ucptford 
BClieme.  The  idea  of  using  curroiitai  of  such  [ire^uro  Ih  declared 
to  be  modnosH ;  dan{j:or  i»  r(|ioken  of^  and  alt  Hcirt-a  of  faituref 
prophesied.  Time  will  tell,  if  the  Deptford  ^^fheme  is  a  Ruceo8>t 
it  wUl  reduce  the  cost  of  prwiuction  of  electric  light  very  materially. 
It  i»  much  to  be  hope<I  ihei'eforethat  it  wilt  be  »ti(M'eii.**rtil. 

There  was  a  great  electrical  exhibition  held  in  Kdiiiburgli  hvst 
year,  and  b.s  tho  Institute  of  Eloctrical  Kni^iticer''  hfid  siHJcial 
meetings  there,  I  timc<l  my  vixit  to  the  Scotch  cauital  so  as  to 
be  able  to  attend  tlie  meetings.  I  wuh  welt  re(iuid,  for  I  met 
tbeie  electrical  engineers  from  all  jxartn  of  the  world  and  hail  t  he 
pleasure  of  an  introduction  to  a  gootJ  many  of  th«in.  Fortunately 
for  me  a  |>a[jer  upon  the  lighting  of  our  lost  exhibition  which  1 
hod  sent  to  the  institution  had  been  rend  and  discuf^wod  not  very 
long  before,  and  I  found  that  an  hhe  writer  of  that,  and  lu  an 
Australian,  and  a  pa»t-prcHidonb  of  thin  institute,  I  was  tho  object 
of  a  good  deal  of  intercj^t,  Indeed  I  never  was  treated  ho  well,  had 
very  many  more  invitations  to  visit  tieople  than  I  could  {wssibly 
accept,  and  wa^  mode  much  of  generally. 

Besidee  discusnions  u|>on  various  interesting  exhibits,  i>4i|»crs 
wore  read ;  one,  by  pupiU  of  Profs.  Ayrton  iind  Perry,  upon 
secondary  batteries  being  csi)ccially  valuablo^  an  it  allowed  the 
strong  and  tho  weak  points  of  these  very  valuable,  and  as  thoy  arc 
beginning  to  bo  considererl  indi^penHable,  pirts  of  an  electrical 
light  and  i)OWor  system.  Tho  results  of  the  invcjttigations  and 
ex|>eriment«<  entered  into  by  tho  profet^^iiorf^  and  thoir  pupils  wore 
very  satiMfactory,  oh  the  secondary  batteries  were  pruvod  to  !>c 
capable  of  being  used  umlcr  conilitionH  more  varicil  nnd  severe 
than  wan  before  bolieve<l  j»f>K«ible,  artd  to  give  out  when  pro|>crly 
formed  and  uae<l  a  much  higher  (x.*rccntiige  of  the  oncrjjy  put  into 
them  than  hiid  previously  been  obtained  from  them.  1  cominorid 
that  paper,  and  the;  lengthy  discussion  which  took  place  u|X)n  it 
aftcrwants  in  London,  to  iho  attention  of  eleotricid  men.  An  I 
said  at  the  Bdinburgh  meeting,  I  exfwct  some  day,  when  I  j^ot  a 
proper  place  to  form  and  change  secondary  batteries,  to  substitute 
them  for  the  many  hatidfulw  of  primary  colls  I  have  in  use  working 
tho  railway  electric^d  telegraphs,  be.«i<io8  lighting  the  carriages  and 
doing  a  lot  of  work  which  1  believe  no  other  electrical  machinery 
can  do  so  well.  I  saw  secondary  batteries  used  for  lighting 
Chelsea,  where  they  were  supplying  current  to  about  3,001) 
lamps,  very  satisf nctorily  to  the  convu  mere :  and  the  very 
obliging  manager  of  the  company,  who  showefl  me  all  the 
details  of  the  system,  told  me  that  the  directors  were  (juite  <iatij*fiod 
with  the  result  from  a  suppliers'  iwint  of  view.  I  saw  them  used 
for  telephone  and  telegraph  worlc  loo,  and  what  I  siivr  conlirmcd 
me  in  the  belief  that  whatever  a  primary  battery  can  do,  a 
secondary  can  do  much  more  cheaply,  and  (}uite  as  otTiciently,  as 
the  best  primary  battery.  Indeeil,  primary  batteries— sucl»  as  the 
Schanschieff,  and  others  and  better  ones— can  never  be  extensively 
used  OS  sources  of  electricity.  Some  years  ago,  ex[ieriraent  proved 
that,  taking  the  cost  of  electric  current  produce<i  by  a  dynamo 
machine  as  one,  that  of  secondary  batteries  might  be  set  down 
AA  four,  and  primary  biittorios  as  12.  »Since  tliat  time  dynamo 
machinery  and  secondary  batteries  have  been  made  more  etflciont, 
but  I  do  not  think  primary  l>att«ries  have,  so  that  the  dilTtirencc 
in  value  between  them  is  now  still  greater;  and  when  we  remember 
that  some  of  the  ablest  in^eetipators  in  electrical  science  of  the 
present  day  aro  devoting  much  time  to  improving  scoondfiry 
batteries,  and  that  they  are  so  ciipable  of  being  improvo<l,  ]  thirik 
we  may  take  it  for  granted  that  they  will  be  more  and  more  uho*!, 
and  with  alw*>'8  increase*!  sjitis faction.  Among  tho  exhibit*  at 
fidinburgh  which  the  mond>crp  of  the  Institution  of  Eloctrical 
Engineers  examined  closely  were  three  I  think  I  should  say  a  few 
Wonln  about.  .       .         *    •  . 

/   EJoctric  htum  (tcrnoon,  by  invitation  of  the  gentle- 


man  in  charero  of  the  launches   which   ply  aJong  the  canal,  «i 
members,  to  the  number  of  about   100,  made  a  \'iBit  of  iuitnai 
to  these  launches,  nnd   wore  taken  about  12  miles  dowTi  imtm 
and  back.     The  launch  in  which  I  was    wiw    ilriveo  by  a 
which  worker!  up  to  2^  h.p.     It  woe  supplied  with  current  i 
secondary  cells,  placed  under  the  seats,  and  ran  at  the  rale  oil 
miles  an  hour  (ite  maximum  speed  being  12)  exceedingly 
and   pleasantly.      The    veltmeter  showed    that    the   piiMiui 
current  was  109  volts,  and    the  man  in   char^o    told  me 
voltage  wa;«  only  reduced  by  siv  voU#  aft^r  a  (lay'rt  work,  a 
c:iae  the  ex|iendiruio  of  energy   wus  certiiinly  hniall.     The 
men  jneftifnt,  some  of  whom  had  considorableevi^etiencesof 
launchcH,  Haid  that   the  cost   was  very  little,    if   any,   mors 
lauficlien  propellc<J  by  small  ste^m  engines  ;    and    I   need  ooti^ 
how   muf-li   clejiner    and   freer    from    smell,    8moke,    and  <^ 
annoyances,  the  electric  launches  were. 

Electric  launclies  should  be  eminently  suitable  for  tmj 
pur[>o.<iet:,  for  example,  to  be  uned  inKlead  of  eteam  laoadMiti 
warshi|M.  No  getting  up  steam  ;  tho  jjower  w  always  ready,  ll 
occurrctl  to  me  when  reading  why  the  lifeboat  did  not  bn 
Queensclitr  to  go  the  late  hhipwreck,  that  electric  gear  migblli 
fitted  to  such  boatfl  as  an  auxiliary  i)ower..  Two  or  three  MB 
iKiwcr  might  bo  arrangwl  for  and  would  nmke  all  the  dtSemv 
in  propelling  a  heavy  boat.  1  notice  lately  that  the  lapvk 
(iovornment  have  had  an  electric  pinnace  built  to  conVey  traa 
between  the  Chatham  ami  Shporne«»  dockyard  ;  her  ^peed  iat^ 
knots  an  hour,  and  nhe  will  cnrry  40  passengers  at  a  time. 

Another  of  our  examining  vinits  was  paia  to  a  teluberageka 
which  woH  doing  work  in  the  neighbourhood.  Carrying  neavypOBA 
for  a  dibtance  of  about  a  quarter  of  a  mile  on  a  steel  wireoAa 
KU8|>endcd  about  20ft.  from  the  ground. 

The  teljihorage  Rystem  has  been  detined  as  *'  the  transmiavQAil 
vehiclcf*  by  electricity  to  a  distance  inde[)endontly  of  any  oortari 
excrci8e<l  from  the  vehicle." 

It  is  nn  attempt  when  using  electricity  a»  a  motive  powtrii 
railways  to  nse  a  different  form  of  rood  for  the  voniclo  ti 
travel  on,  a^  well  a  ilifreretit  form  of  motor  nnd  vehicle. 

Prof.  Fleemtng  ilenkin,  the  designer,  said  that  the  idra  ia  b 
mind  wa«  that  by  using  elertrioity  as  tho  (lowor  one  or  two  or M) 
number  of  horw-jjowor  could  be  diaun  ofl'  from  different  poinlisi 
a  conductor  niany  miles  long  ;  it  would  be  of  ati  vantage  to  i^ 
tlivide  tho  weight  to  be  carried,  distributing  the  load  amof 
many  light  vehicles  following  each  other  in  a  continuoufi  stresa 
in!*toa<l  of  concentrating  the  load  in  heavy  trains  widely  «[*«i 
a{>art,  so  that  a  cheap,  hght  form  of  rojid  would  l>o  KulficienU 

And  a  cheap  light  form  of  road  has  t>oen  adopted,  for  Qt 
vehicles  travel  on  Hu.iperided  metal  oablen,  which  mn  emss  tKj 
kind  of  country  without  bridges,  earthwork**,  etc  ,  b-  -   ,  "SO}. 

No  land  would  require  to  be  purchanod,  no  fences,  _  -i^v 

any  of   the  other  >*imilar  ex[>ensive  wljuncts   to  riiU«V(i_>    nudrat 
would  be  rcijuircd.     So  far  only  slow  speeds  have    been  attaaM( 
but  where  high-siteed  travelling  is  not  necessary,  for   coaveynfl 
of  goods,   for  instance,   in    rocky,  mountainous    oountriw,  fns. 
coflJ    and    other    mines,     tho    telpher    system    seemsi     adnuratb 
adapted.     The  co^t,  both  of  construction  and  maintenance,  is  ttm 
to  be  very  small  :u^  comp.ircfl  even  with  an  ordinary  roaii.     TbM 
is  a  telpher  line  at  woi  k  in  Cornwall,  too,  carrying  mrttorials  toi 
from  a  mine  there,   with  much   satisfaction  and   economy  U) 
raiiio  ownert*.     I  should  say  that  tho  metal  cable  which  forms 
ruml  also  carries  the  electricity  to  tho  motors  which   drira 
vehicles. 

Thu  gliding  railway  wiim  another  intercHtiu^r  exhibit  at  fCdi^ 
Inirgli.  K  ]:*  nf>t  electrical,  but  we  vihitod  it  nevcrtholes**.  It 
liiijsed  up4»n  two  prinriptet*  :  1.  ConniKts  in  Hubstitutinf^  for  Us 
wIroIp*  and  axles;  of  ordinary  railway  Ciirriagcp*  rtlidee  \rhich  j^iJl 
oil  a  thin  tilm  of  w.-itcr.  2.  Projielling  tho  train  by  water  yvvg 
uniler  pressure  by  mcjins  of  propcllern  nhLced  at  intervals  on  tW 
line,  and  dii*charging  water  hori/ont-iilly  in  tho  direction  of  ik 
train  into  a  bucket  rack  iindernejith  thu  CJvrriages.  The  shdesn 
hollow  cast-iron  boxes,  the  bottom  |>art  removctl.  but  haringii 
furrowed  margin.  The  tender  cjirries  water  under  the  nxioisti 
presaures  for  sup(»lyintj  the  slides,  the  water  being  conveyen  ttvn 
the  tender  by  pi|>e8  which  ptss  under  tho  carriage. 

When  tho  water  is  odmttt-ed  into  tho  hollow  part  of  tho  «:Udc  i> 
naturally  i^ek«  to  escape,  but  its  exit  \a  im[>ede<l  by  furroweoa 
the  margin  of  the  underside  of  the  slide,  and  at  the  same  titno  the 
air  is  compressed  in  tho  upper  part  of  the  elide.  When  iht 
proseure  becomes  suthcieiit  to  lift  tho  .'^lidcs  tho  water  Hows  eat 
cMjually  on  all  sidoa  in  a  thin  Jilin,  which  raiseti  tho  slides  from  the 
rails,  itnd  it  is  said  the  resistance  to  the  motion  of  the  train  is  a> 
slight  that  the  triotive  force  of  lib.  weight  is  enough  to  move  » 
ton.  All  sorts  of  things  aro  claimed  for  tho  gliding  railwi 
the  engineers  I  heaixl  s|jeak  of  it  expressed  doubte  aa  to  i' 
for  various  reasons. 

Wo  paid  a  vijiit  also  to  the  Forth  Bridge,  went  over  it  and  ni 
it.     It  is  a  nionstrouK  nnd  wonderful  structure.     I   went  over 
underground    railway    works   -the     first     eloctricid      railway 
Irf)ndon.     It  was  not    complotcfl   when   I    was   there,    but  I  lia' 
within  the  lawt  few  days  had  a  letter  from  the  electrical  ei 
who  tells  iiio  that  it  is  working  very  satisfocturily  indee^l,  m 
many  more  like  it  are  projected.     It  is  so  |x>pular  thatcrow_ 
want  to  travel  by   it  eao't,  and   the  question  of  inereneintft 
number  of  lines  is  [»reiwing  upon  tho  proprietors. 

I  mw  several  electric  tram  syetem'*  on  the  continent  of  I" 
giving  much  satisfaction.  One  of  tho  engineers  of  thertrm  ■ 
Bros,  told  me  that  electrical  railway;?  were  opposcti  by  *Ui    .^. 
interests,     Teople   who  are  interesto^l  in  steam   motors,  in 
trauiH,   farmers    who   grow 'horse   feed,  and   dcalei-s  who   <«uiii»r 
it,  hurHo  brcoileis  and  numy  others,  combine  to  fight  the 
of  oloctrio  motors  for  railways.     Hut  he  said  they  are  the  b 
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therefore  will  survive  all  others,  ant!  are  increasing  in  nnmber 
■lowly  but  Buroly.  Ho  toH  me  of  a  great  electric  railway  projected 
In  Russia,  some  hundrclft  of  mile^  lonj;,  the  nlann  and  estimatcH 
for  which  were  then  before  the  Czar  and  his  aavvers.  Also  of  one 
which  ho  believed  would  bo  gone  on  between  Vienna  aitd  Btidn- 
Peeth.  Euro[ican  cnj^rinourit,  he  said,  believed  in  electricity  u^  a 
motive  |>ower,  and  titmncicre  were  beginning  also  to  believe  in  it. 

Italy  is  a  country  we  are  accustomed  to  consider  as  being 
T©ry  poor.  I  was  therefore  macb  struck  at  the  magnitude  oi 
the  engineering  works  I  saw  there.  I  landed  at  Brindisi,  and 
travelled  by  rnil  thence  to  Naples  i*iA  Torento— for  about  half  the 
dist-iiuce  nninrvg  the  Appcnino  range  of  mountains.  The  railway 
was  for  many  iiiiles  cut  through  mountninH  and  over  great  goiifus. 
The  train  paaseii  out  of  tunnel  after  tunnel,  joinef!  totjjether  by 
Ifreat  bridges  built  over  the  gorges.  1  am  sure  we  in  this  country 
would  not  attempt  to  build  puch  a  railway  ;  we  would  consider  its 
ooat  prohibitive. 

In  Roma  I  found  ono  of  the  finest  electric  lighting  stJitions  in 
the  world.  Money  lavished  to  mnke  everything  about  it  a&  good  as  it 
oould  be  Indeed,  the  idea  in  my  mind  was  tnnt  the  gaa  comi>any, 
to  whom  it  belonged,  harl  a  desire  to  show  how  expensive  electric 
lighting  was.  I  fouml,  however,  that  the  gas  company  was  so 
•atisfiea  with  the  electric  lighting  that  bhoy  wore  arranging  for  a 
very  much  larger  station  at  Tivoli,  whore  is  a  great  water  power 
to  be  utilised  to  drive  dynamo  machines,  the  current  to  be  carried 
anderground  to  Rome.  In  Rome,  too,  the  city  authorities  wore 
engaged  in  engineering  works  ;  making  new  fitreets,  and  otherwise 
beautifying,  making  more  convenient  and  more  healthful,  and 
transfonning  thnt  ancient  and  eternal  city  into  a  modern  one. 

In  other  Itnliiin  cities  I  found  the  same  signs  of  engineering 
activity,  which  pcemed  to  mo  wonderful  consitiering  the  immense 
«nms  of  money  spent  yearly  upon  naval  and  military  works,  and 
the  fact  that  tho  immense  ar-anding  army  maintained  not  only 
cost  so  much  to  maiiiudn,  but  took  so  many  thousands  of  men 
from  the  rank^  of  producers. 

In  America,  electricity  is  everywhere.  Every  little  town  has  its 
contntt  station.  Arc  lamps  are  to  bo  seen  in  all  the  streets,  and 
incandescent  lamps  in  the  builditigs.  Electric  trains,  too,  are  very 
fre«iuent.  The  mileage  of  the  dinerent  kinds  of  street  railways  in 
September  of  last  year  was  :  Horse,  ti,(H3  miles  ;  electric,  l!,(>Ofi 
miles  ;  and  cable,  54)1  miles.  And  day  by  day  the  horse  systems 
were,  and  are  being  chsnge'l  to  electrical. 

In  Albany,  the  State  city  of  New  Vork,  I  rclo  in  an  electric 
tram  which  travelled  at  I '2  miles  an  hour.  One  part  of  the  route 
was  round  a  hill,  where  the  curve  was  considerable,  and  the 
gradient  1  m  15.  When  in  New  York  I  met  a  large  number  of 
electrical  men  from  all  |jart4^  of  America.  They  had  come  to  Now 
York  to  attend  a  meeting  which  is  held  half-yearW,  and  at  which 
all  kinds  of  electrical  apulications are  discussed.  They  all  laughe<) 
at  the  idoii  of  any  kind  of  power  competing  successfully  with 
electricity  for  all  short  railways,  and  even  agreed  that  10  years 
would  see  it  applied  also  on  long  lines.  The  use  of  electricity  had 
ffiven  an  im})etu8  to  underground  railways  in  Inrge  cities.  New 
York  and  ('hicago  are  now  seriously  contemplating  taking  tboir 
street  railways  underground.  I  saw  a  sketch  of  one  designed  for 
Chicago.  Four  lines  were  to  be  laid,  each  in  a  se|>arate  tunnel, 
two  to  be  for  an  express  system  aud  the  other  two  at  every  street 
comer. 

It  is  curious  when  thinking  of  undergrouml  and  electrical 
railways  to  note  that  in  the  IlltiMfrntrA  f.ointon  Xe>f'M  of  November 
lUth,  iSS'f,  there  is  a  description  of  a  pro|>os«<i  railway  to  connect 
Kn:;laud  and  the (  ontitioiU  tinder  the  Straits  of  Dover,  the  mils 
to  ho  laid  in  iron  tubes,  the  motive  [lower  of  tho  railwiiy  to  bo 
c'lcctr  icily,  and  the  tunnel  to  be  lighiefl  by  tho  twvme  medium. 

In  America  whenever  a  motive  power  ib  wiuitcd  electricity  is 
thought  of.  In  mining  to  trnnsniit.  |K>wfr  from  tho  top  to  tho 
bottom  of  shafts,  to  crush,  haul,  and  pump,  and  pro|>ol  trucks,  to 
break  down  tho  products  by  electrical  drills"  and  miners,  to  light- 
indeed,  to  do  everything.  Fancy  a  great  central  plant,  dynamos 
driven  by  immense  engines  constructed  and  worked  on  the  most 
economical  principles,  wires  led  from  tho  dynamos  all  over  the 
town  at  any  voltage  desired,  thecurrent  transformed  at  convenient 
places,  ana  Lhon  led  about  to  light  the  strectj^  and  houses,  find 
drive  the  many  kinds  of  machinery  used,  not  only  for  proix)lliri>' 
trnmcars,  but  driving  saws,  sewing  machines,  huir  brushes,  and 
the  other  hundreds  of  dilTerent  kinds  used  in  a  bip  city. 

I  think  ono  of  tho  chief  roiu»ons  why  olectricafappliGations  are 
so  i>opular  in  America  is  the  fact  that  the^  are  so  much  discussed 
both  by  journals,  and  at  meetings  of  societies,  *' conventions,"  as 
they  are  callcfl.  There  are  very  many  associations,  tho  members 
of  which  meet  at  more  or  less  frequent  intervols,  discuss  subjects 
of  interest,  and  have  excursions  together,  and  afterwards  dissemi- 
nate in  their  several  centres  the  information  they  hvi  gained. 
People,  ladies  as  well  as  men,  come  from  all  [larts  of  the  United 
States  and  Canada  to  attend  these  meetings,  and  it  is  surprifliog 
the  wide  interosb  taken  in  them. 

Atone  the  following  wore  amonfr  the  (MiiMrs  read  :  On  Electric 
Power  Tablcfl  and  t^nvos,  On  Triraary  Batteries,  On  Photo-Klec- 
tricity,  The  Electric  Arc,  Distribution  of  Steam  from  t-entral 
Electric  Light  Stations,  Electric  Light  as  used  on  Railroads, 
Electric   Light  Wiring   from   a   Mechanical    Stand[>uint,    Under 

f  round  Conduits,  Careof  Alternating  Currents,  Electric  Mejisuring 
nstrumentff,  Rating  the  Candle  power  of  Incjindcscent  Lamjw. 
I  meant  to  s|)eak  of  several  other  eloctricnl  matters  of  interest, 
including  tho  supply  (juestion  when  using  currents  of  high  pressure, 
the  use  of  transformers,  electric  meters,  and  tho  construction  of 
incandescent  lamfwi.  but  my  notes  have  already  hocomo  so  lone 
that  [  must  defer  doing  so  to  somo  future  occasion,  aud  will 
conclude  by  telling  you  of  a  visit  I  paid  to  a  laundry  in  ono  of  the 
Amerlcao  cities.     I  was  leaving  the  next  morning,  and  waa  bold 


that  our  washing,  the  accumulation  of  two  or  three  weeks,  which 
had  been  sent  out  the  dav  before  was  not  yet  returned.  Aiter 
making  certain  enquiries  I  found  that  the  most  sure  way  to  gel 
my  shirts,  etc.,  was  to  go  to  tho  laundry  for  them,  which  I  did 
accordingly.  I  found  that  all  the  machinery  was  driven  bv  an 
electric  motor,  taking  current  from  the  street  mains— wnsning 
machines,  mangling  machines,  and  even  ironing  machines  wer6  ' 
electrically  worked.  The  last  were  in  operation  and  most 
interested  me.  They  consisted  of  two  hollow  cyHn<lers  of  iron 
kept  hot  by  means  of  spirals  of  wire  i^assing  through  the  inside 
and  which  were  maintained  at  a  red  heat  by  electric  currents. 
Tho  cylinders  rotated  slowly,  and  were  kept  together  by  means  of  ' 
spring  pressure.  Collars  were  being  ironetl  by  oeing  jMissod  twice 
between  the  rollers,  and  the  procesci  seemed  to  answer  admirably. 
I  got  my  clothes,  atid  had  the  satisfaction  of  knowing  that  if  I 
had  not  visited  the  laundry  I  would  have  missed  seeing  the  elec- 
trical ironing  machines,  and  also  would  have  been  detained  in  the 
cityatconsiaerable  inconvenience,  or  goneaway  without  my  shirts. 


COMPANIES'  MEETINGS, 


EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY 

The  eighth  annual  meeting  of  this  Com(>nny  was  hold  at  the 
VVestminster  Palace  Hotel  on  fuosday,  the  chairman  (Mr.  J. 
Stnats  Porbe.«)  presiding. 

The  Saorotary  (Major  Flood  Page)  having  read  the  notice  con- 
vening the  meeting,  and  the  report  (which  with  the  balance-sheet 
will  be  found  in  our  last  issue)  having  been  taken  as  read, 

Tho  ChalrmAn  said :  I  don't  know  whether  any  gentleman  bae 
L^ne  through  the  agreeable  exercise  I  have  within  the  last  24 
hours,  of  rending  all  the  re^wrts  from  the  beginning— that  is,  in 
1884,  when  the  (  om|)any  began  business?  \S  e  are  now  dealing 
with  tho  fightli  cumploto  year  of  the  undertaking.  I  discovered 
n  very  singular  thing— viz.,  that  all  tho  early  rejtorts  are 
what  is  called  very  full ;  there  are  a  great  many  |>aragraphs, 
and  they  are  very  long.  I  have  bcon  conversant  with  tho 
rc|K)rt8  of  different  companies  for  a  good  many  years,  and  I 
tind  this  the  characteristic  of  all  these  reixirts- where  the  divi- 
dends are  short  the  report  is  very  long,  ancf  nVf  vf.rnA,  Thiaseema 
to  indicate  that  when  the  comitany  \n\»  emerged,  as  we  liave  done, 
from  mere  preliminary  diHicultics  and  trials,  there  is  very  little  to 
say.  It  is  your  acts,  not  your  words,  which  help  you  then.  How 
much  profit  has  been  made^  Well,  happily  for  us,  our  report* 
have  gradually  diminished  in  length  almost  as  the  dividenda 
increased  in  amount,  and  this  i-eport  which  is  before  you  to-day  is 
ono  of  the  shortest  wc  have  ever  had,  and  1  hoi>e  you  think  as  wo 
do,  tliat  it  is  one  of  tho  most  satisfactory,  because  it  rcvoala  , 
ene  or  two'  primary  things  of  some  importance— viz.,  the  bulk 
of  the  business  has  increas^,  and  the  profit  has  increased,  and  we 
are,  happily,  enabled  to  dispense  in  resf^ect  of  the  year,  and  of 
arrears  accruing  due  to  the  A  shareholders,  a  larger  amount  than 
last  vear  or  in  any  preceding  year.  That  is  the  whole  of  the  story. 
As  1  said  lost  year,  this  class  of  buF<iness — of  l>aying  large 
dividends— is  rather  a  novelty  to  me,  and  I  have  been  ana|>ologisb 
for  so  many  re{>orts  that  I  am  lathcr  nonplussed  when  there  is 
nothing  to  say.  The  whole  story  lies  in  tho  figuroji.  These  joint 
stock  comjwny  accounts  are  not  (luito  so  full  as  those  I  am  in  the 
habit  of  deeding  with,  but  the  essenco  of  them  lies  in  the 
protiL  and  loss  account.  Taku  the  Britt  account.  On  the  one 
side  you  will  see  there  is  income,  on  the  other  side  the 
eoHt  of  attaining  it.  I  proteose  to  take  you  through  tho  income 
in  order  to  comjiare  the  year  with  which  we  aro  doming  with  the 
preceding  one.  Now,  tako  sale  of  lamps,  lUtings,  royalty  on 
holders,  etc,  H43,2v^.  14s.  lid.  The  corro8|K)nding  heading  last 
year  revealed  £I18,8tir>.  I5s.,  so  that  tho  amount  of  soles  boa 
incrcuseil  by  £24,.')6*t.  I9s.  lOd.  The  next  item  is  interest,  etc., 
i.'4t37.  I'is.,  against  XI, 44t2  in  tho  preceding  year,  a  diminution  of 
£  1 ,000  or  more,  arising  from  the  fact  that  in  the  course  of  tho  year 
we  realised  the  l)onds  of  a  certain  company  which  [uiid  4  (>or  cent. 
interest  until  wc  took  them  over  and  converted  tbom  into  money, 
and  of  course  that  alTected  as.  Anuthor  item  of  income  is  stock 
on  hand.  I  have  had  to  explain  a  great  many  times  that  wo 
are  bound  in  the  very  nature  of  the  thing  to  keep  a  very  largo 
amount  of  money  locked  up  in  stock.  There  are  one  or  two  great 
types  of  lamps,  the  16  c.p.  and  some  smaller  ones,  which  conabi* 
tute  the  mass  of  our  business.  Hut  there  are  a  great  many  lamps 
of  other  types,  and  these  are  thonisolvcs  subdivided  into  types  of 
more  or  less  power,  which  involves  this,  that  in  order  to  suit  tho 
necessities  of  a  great  many  customers,  and  tho  varying  conditions 
of  some  of  them,  wo  are  obliged  to  keep  a  large  supply  of  lampe 
on  hand  or  on  call.  Take  this  time  of  the  year  ;  these  aro 
two  of  the  slackest  months  of  hgbtmg,  June  and  duly,  but 
we  must  have  suthciont  provision  put  ready  for  tho  darker 
days  of  winter.  It  would  not  do  to  |>ost]K)ne  the  nianufacturo 
of  tamps  until  they  wore  wanted.  ^  ou  see  what  that  moaas. 
Tho  stocks  last  year  wore  £06,266,  this  year  they  arc  £59,306. 
That  is  a  large  amount  of  money  to  have  locked  up  in  any  business. 
I  must  qualify  the  amount,  however,  by  saying  that  a  considerable 
jwrtion  of  it  is  not  repi-esented  by  lamps  at  all,  but  platinum.  ^Ve 
secured  a  large  tpiantity  of  it,  as  I  told  you  last  year,  at  a  price 
which  was  suhso<|uontlv  greatly  exceeded  in  the  market ;  but  we 
had  to  find  iho  money  for  it,  and  ib  goes  into  stock.  We  have  now 
£15,0()0  worth  of  it,  and  wo  have  n  groat  ipiantity  of  manufacturing 
material  which  must  be  in  store  from  time  to  timo. 

On  tho  uptiositc  side  of  theaccountyouwill*«si.*V\a.\.\)nfc«VfcV^\K*i- 
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you  will  find  that  we  havo  jomewhat  incroafted  it,  by  £;i,042.  Wages, 
purchases,  etc.,  are  £56,3ti*2.  lOa.  6d.  That  reprcsonta  the  manuYoc- 
turin^  cost  at  the  factory.    "  Wages  "  Is  one  of  the  things  wliich  does 
not  diminish.     "  Purchases  "  means  the  material  of  which  the  lamp 
is  formed— glass,    pUtinum,    carbonn,    etc.     Then  como  salaries, 
Directors'  fees,  rents,  etc.,   then  deprecintion  on   plant,   written 
down,  as  you  see,  to  an  extent  of  £2, ICO,  18a,  lf*d  ,  this  being,  wo 
think,   quite    a   liberal   quantity — a   very  sullicient   an<l    prucient 
quantity,  in  excess  by  about  £3()0  of  last  year.     Then  comes  the 
balance.     Well,  the  balance  is  £'i'2,9i)o.  4s.  7d.,  as  against  £61,115 
laiit  year.     That  is  the  result  uf  the  trailing  of  the  year.     I  don't 
know  whether  you  wilt  consider  tt  a  satisfactory  result  ?   We  think 
it  is.     Wo  think  that  £11,790  more  profit  in   the  year  is  rather  a 
good   indication  of  the  vulno  of  this  business.     When  you  see 
that  the   output    leaves   such    a   considerable    profit   us    £73, (KK) 
(nearly),     it    is     not    a    bad    btimnesH,    and    it    ennblcB    us    to 
recommend  you    to  {*ay  the   17    per   cent,    to    which    you   are 
entitle*!    in   preference   to   the  deferred   shareholders.     Wo   have 
117,000  £  deferred  shares,  and,  as  you  know,  for  a  number  of  years 
you  had  no  per  cent,  at  all.     We  must  not  live  in  iliut*ions,  nor  la 
It  VQiy  desirable  that  the  outside  world  should  believe  that  17  per 
cent,  is  the  normal  condition  of  this  Company.     It  may  be  just  as 
well    to  know   that  in   1HS4  we  paid  notliing  ;    in    1885   we   paid 
nothing,  in  ISSfi  nothing,  in   1887  nothing,  in  I8s8  nil— and  it  was 
only  the  confidenco  which  the  Directors  had  in  the  soundness  of 
the   thing,   ami   your  confidence  in  the  Directors,  which  carriotl 
them  through  theditiicultiesof  all  those  years  in  the  face  of  nothing 
to   divide.     Now    that    confidence    has    been    justified    by    the 
results.     Once  the  imtent  eases  were  settled  ;  once  the  Comi)any 
woe  got  upon  its  lege  it  began  to  pny.     And  then,  in  18S9,  for  the 
first  time  wo  found  it  prudent  to  way  a  dividend,  and  we  paid  10 
per  cent.     In  1800  we  |wud  15,  ana  now  we  iiroix)se  to  pny  17  per 
cent.     Now,    that  seems  a   large  dividend,  and   will   no  doubt 
excite  the  cupidity  of  some  people.     But  if  you  will  divide  what 
wo  fMiy  by  the  years  we  have  been  working,  you  will  find  it  coracji 
to  5"5  per  cent,  per  annum.     That  is  the  outcrop  of  th.-it  part  of 
the  businoat^.     On  the  othor  aide  of  the  account  in  the  balance- 
sheet.     Vou  see  how  the  debtor  side  stands.     The  t<haro  capital 
practically  remains  intact.     It  haii    not   aU-*»red.     We   have  the 
same    number    of    £o    shares    fully    paid    op    and     allotted    to 
the    Edison     Electric     flight    C-ompany ;     ttie     same     number 
of    shares    to     the    Swan,    the    same    number    of    A    shares, 
£3  t>aid,  and  the  same  number  of  B  shares  fully   [>aid,  the  toUl 
capital   being   £471,298.     You  can  see  that  as  regards  the  first 
three,   they  are  entitled   to    7    per   cent,   cumulative  dividend 
in     preference     to    the     B     shares.      That    is    why    to-day    we 
pro[H)se    to    divide    not    only    the    7    per    cent,    in    re«f)oct    to 
the  yc^r,  but  arrears  in    re8[>ect  of  those  yeara    during    which 
you  got  no  dividend.      The  first  item  which    admits   of   com- 
parison   is    the    sundry    credit    balances — a     credit    balance    in 
the  sense  of  having  to  pay  it.     Last  year  you  owed  £26,257.     Thi^ 
year  you  owe  £I4,70G.     The  volume  of  our  trade  has  been  so  much 
larger  that  wo  have   been  able   to   work   our   business  and  owe 
less  money  at  the  end  of  the  year.     At  the  same  time,  we  have 
transferred  a  sum  to   the  reserve  fund,   which   now   stands  at 
£12,689,  as  compared  with  £4,595  last  year.     Then  comes  profit 
and  loss  account  as  per  appropriation  account.     We  have  thought 
it  prudent  to  pay  arrears,   after  providing  for  the  7  per  cent,  on 
the  current  year,  in  respect  of  the  cumulative  preference  dividend 
for   1885  at  the  rtH-e  of  .S  Tier  cent.,  and  to  jiay  7  i>er  cent,  on  the 
arrears  of    cumulative   preference  dividend   for   the    year  ending 
June  30,  1886.     But  we  have  got  18H7  and  1888  still  remaining  na 
a  charge  on  the  future,  in  respect  of  which  you  have  hml  no  divi- 
dend,    iioing  on  to  the  other  side  of  the  account — cost  of  ^mtonts, 
goodwill,   preliminary  outlay,  loss  on  working,  etc.,  and  further 
expenditure  thereon  — £238,064.      Now  that  further  oxf>entUture 
thereon     is     in    resjiect     to     payments     that    cropijod     up    for 
legal    ox|.>enscs   and     jjatenta   in   connection   with   tlie   founding 
of  the  Company.     Against  that  we  wrote  offamounttj  in  reapcct  of 
plant  out  of  date  ana  superfluous,  forming  jwirt  of  the  original  price 
in  tbo  amalgamation  -  that  brings  the  amount  down  to  £'234,6.'>8. 
If  you  cast  your  eyes  further  down  the  account,  you  will  bcc  that 
the  amount  of  B  shares  issued  as  jifr  cotUra^  is  £1 17,820.     This  is  a 
mere  matter  of  bookkeeping.    Then  comes  the  Manchester  Edison- 
Swan  Campany,  Limited,  with  KKMXMI  H  shares  at  £12.tH)0.     That 
i«  a  deferred  interest  wo  have  got  in  that  conqMiny.     Whether  it 
will  be  worth  anything  or  not.  time  only  can  reveal      Some  day  it 
may  bo   a  us^eful  asset.     Then  you  como  to  the   other   otfBets — 
freehold  property,  £40,012;  plant  and  stock,  £83,188,  as  against 
£77,000  last  year.     During   the  year,    in   anticipation   of   future 
work   and  in  order  to  meet  current  pressure,  we  have  boon  obliged 
to  extend  our  factory  coni*idorubly,  put  up  now  gas  works,  and 
now  glass-blowing  work^,  all  under  tho    pressure  of  a  growing 
bui^inesfl.     The  money  you  see  represented  there  as  £4r>,000.     Wo 
bought  tho  property  originally  very  cheap,  and   I  have   no  heaitJi- 
tion  in  saying  that  if  that  proiwrtv  wore  vahiod  to-dny  as  a  going 
concern  it  would  bo  worth  more  than  £45,(KK).     If  we  hud   had   to 
buy  laud  and   build  a  factory  weoould  not  have  ilono  it  for  the 
money.     Fortunately,  we  found  a  place  with  ample  land  and  with 
the  structure  of  a  factory  ujwn  it.     Tho  paojllajBrho  had  bought 


it  made  an  ennrmous  loss,  and  wo  got  it 
down  at  £34,8.VJ.  Is.  9d.     Last  year  they 
thoeo  debtors  to   iis-«rul  they  aru  all 
we   owe    on    tho    ol  £M,7<|*>, 
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instnllations,  and  all  sorU  of  things,  the  fruit   of  the  wii 

knowledge  of  the  two  original  companies,    tho    Ediaon  a<uI^ 

Swan.     They  had  made  a  lot  of  bad   bargains,  and  had  byg^M 

lot  of  stuff  which  had  turned  out  badly— dynamoa,  etc.   Thtri 

a  lot  of  installations  on  the  theory  tliat  rental  of  light  waiafv 

prolitable  thing.     But  it  waa  exceedingly  ruinous.      We  held  Vm 

it     was    wise    to     cut    our     first     loss,      but      those    «4s 

men   were  such    babies     that    they   hesitated      to     realise  IW  I 

loss  at    tho    right    moment.       Wo   realieod   tho     lose,   and  re 

rid  of  all  these  things  upon   tho  best  terms  we   could,  nr; 

the  very  last  of  thom.     We  had  a  lot  of  dynamos   wli 

useless  to  us,  but  wo  managed  to  sell  them  in  Italy.      We  !. . 

rid  of  them  all.     Then  comes  the  dividend  for   the   yen:  ■-.- 

June  30.     Then  tho  interest  on  tho  A  sharee  for  IfSHS  ie  wi^ptsJj 

and  then  comes  7  per  cent  in  respect  of  1886.      We   thought  | 

waj5  going  far  enough,  and  therefore  corrietl    the    balance  (£9j 

to  reserve,  and  if  you  will  kindly  apjirore  of  the   reoommer-***' 

of  the  Boarfl—becnuse  it  is  in  your  hands — you    will  odd 

tho  reserve  already  sot  aside,  and   you  will  have    £*2'2,000  t 

That    is    tho    bare    bonos    of    this    account.       But    there  m 

thing  I  should  hko  to  call  your  attention   to.       Of   oourw] 

are   toco   to   face    now    with    this.     There   is   so   much 

a    very   large    sum    of    money — fmtonts    aro    running    ont 

years  and  a  few  months  ;  and  then — the  future  !     Well  !  on©  loifa 

with  some  anxiety  ujmn  a  past  of  tho  kind  we  have   experifloai 

Cost  of  patents,  etc.,  aa  per  last  balance-sheet — you  eee  that  bdi 

down  now  to  £234,038.  Ha.  7d.      A  considerable  amount !      Bot  I 

don't  think  it  is  an  amount  about  which  we  neecl  be^  aUfPsi 

This  is  the  cost  of  founding  this  business  and   carrying  tt  thnndt 

to  that  moment  when  we  shall  bo  in  competition    with  all  m 

world.     Well !    I    supjKwe  you    will    have   tho    most — it  is  tm 

vain    to   say   it,    it   would    be    silly  if  we  could   not   say  it— tie 

most     perfect     lami>     factory    in     thiF,    and     probably    in   MB 

other   country  ;    and    we    trust    that   by    that     tiaie    you    vil 

have    tho   best    reputation    in    any    country.      You    will    taw 

tho  great  perseverance    and    exceeding   skill   of    your   techniorf 

adviBore,  as  well  as  the  zeal  of    your  officials   and   Directon  to 

establish  a  going  concern  on  a  very  large  scale.      This  buB&Mi 

cannot  be  conducted   on  a   very  largo  scale,   however,    withotf 

investing  a  largo  sum  of  money,  thoreTore  com|)etitorB  will  hare  to 

compete  with  us  who  are  thoroughly  equipped,  high  in  rcputatkn. 

and  thoroughly  established.     Of  course  we  shall  have   to  takegv 

chance  in  tlie  future,  but  it  will  come  to  this,  that  you  have  hidft 

protected  period  ;  and  if  you  are  able  to  make  a  better  lamp, 

all  events  as  good  a  lamp  at  a  price  below  that  of  any  email  n 

or,   indeetl,    any    very  considerable   maker,   you    can    take  ,__ 

chance    with    the    public.      It    is   the  old   thing — Huntley  and 

Palmer's    biscuits — a  good    reputatioDj  cheap    pnxtuctioD,  and 

quantity.     If  we  can  double  our  sales  we  can   afford   to  take 

a   very   modest    profit  on    the  output;    because    in    a    conofft 

of   thifl   flort   6xod   costs  are  a    very  material  eloiuent.      Wo  tit 

not  dependent  merely  uix)n  the  lamp  patent  (as  I  am  remindsd 

by  our  secretary],  but  we  have  patents  in  respect  to  very  ioauortsiil 

part«  of  the  lamp,  holdert^,  titting8,aud  so  forth,  which  extenaaloii| 

time  beyond  the  lamp  patents,  and  from  which  we  hope  to  derift 

a  very  considerable  annual  income  in  the  shape  of  royalties.     Voc 

are  not  only  now  payinf*  this  arrear  of  dividend  with   everypr* 

8f>ect  of  this  being  continued  in  the  future,  but  you  have  in  Xbt 

interim  between  1K84  and  1891  written  down  £:^00,988  to  JE^rW, '"" 

iind  this  has  been  done  out  of  protits  ;  some  of  it  out  of 

HupcrduouE  plant  and  uroperty,  but  moat  of  it  out  of    tho  pi 

We    kent     M-riting     down,    and    writing     down,      and     wn 

down,    oeforo    we    paid    any    dividend    at    all.       We    said    tSMi 

I088OS  of  tho  buflinofis    must  be  eomponsatod  before  wo  did 

And  that  is  why  you  got  no  dividend.     Not  because  there  was  no 

balanco  made  on    trade  working.      The  other   item  is    ei|uaUv 

Hatiafactory.     You  started   in    1884,   besides  your  £30l,lXX),   witt 

what  may  bo  callwl  a  living  asset — freehold  property,  interest,  etc.. 

£.V^,(HM).     You  have  got  in  the  same  items  this  year  a  good  deal 

more  than  £52,000,  and  therefore  you  are  in  this   happy  |K>9ltioa. 

Your  original  claim,  which  would  have  to  be  litjuidatod,  has  " 

reduced  by  jC06,000,  and  to  put  it  very  roundly — (without  gOLi 

detail  ;  wo  are  obliged  to  keep  a  good  deal  to  ourselve*^  b( 

a   good    many   people   would   like   to   know   how   and    Mhere  w- 

mako    our    profits.     They    may    induct    a»    much  as    thev  like, 

but  induction  is  not  a-*  good  ae  positive  information.     TheVeferci 

we  have  good  reason  forgoing  in  forgeneralities)— roundly  speakii^, 

your  position  in  rlimimahod  claim  in  respect  of  original  outlay,  aiM 

improvements  in  your  investments  may  bo  put  down  as  eomothinz 

Ukei:i*2'>,0<X>.     I  think  that  fact,  coupled  with  the  dividend  yoa 

arc  getting  now,  should  bo  taken  aa  not  altogether  dieoouraginfc 

With  these  remarks,  and  of  course  subject  to  the  readiness  to  i 

into  any  further  detail  and  answer  any  questions,  I  beg  to  ino' 

that  the  rei>ort  and  accounts  for  tho  year  ending  Juno  30,  1891   ' 

reooived  and  adopted.  ' 

Thi«  wao  accondofl  by  Mr.  T.  R.  Lvylaad. 

Mr.  PeU  uHkofi  whether  all  tho  lamps  wore  made  by  the  Conv 

pany  iuid  wore  tht-y  marked  "  Eiiisnn  und  Swan  "  t 

Tho  Chairman  :   Ye*.  the  bulk  aro   niwle  by  us.      We  import 
few    from    Mr.    Ivdiaon.      His  are  nmrked   "F^Jison,*'    and  oai 
'*  l'j<iiHon  Swan." 
Mr.  PeU  Irnd  soon  a  eroat  number  not  marke<l  at  all. 
Tht^piaijman:  iVihajm  it  in  a:^  well  that  proprietors  shoul 
every  iiicandosccnL  lamp  used  anywhere  outrht 
■^    lami».     If  ihoy  find  ono  that  isn't  and 
~;ivo  iiM  a  rwujon  for  knowing  why. 
-  wanUMl  to  know  what  number  of  lampe 

a  bit  ol  information  I  cannot  give 
to  our  opponente.    AVo  have 
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iversity  of  lampti  nnd  man;^  different  makes  nt  very    varying 
rices,  bub  it  is  not  to  our  interest  to  reveal  the  price  of  any 
^Mirticular  one. 

Mr.  Hodges  remarked  on  the  difficulty  he  hod  in  dealing  willi 
1)18  Swun  United  ttharen.  Ho  thought  they  ought  to  face  thin 
niattor.  Couldn't  they  got  a  quotation  on  the  Stock  Exchange 
itfor  them  ? 

The  CliAirmul  explained  that  the  difficulty  with  regard  to  these 
Bhares  arose  from  the  Kdieon  having  been  launched  into  the  umler- 
^^aking  under  very  diffuront  etrcumetanccs  to  the  Swan.  The 
Swan  C'Oia[)any  had  foroi<^n  |>atent«  and  they  kept  them  up,  and  the 
difficulty  wii»  that  tbey  neld  the  major  portion  of  the  phareB  in 
"^hiB  Company,  but  could  not  distribute.  The  Board  had  tried  to 
nrraoge  tnc  matter,  but  eofaruniiucceetffully;  it  must  be  dealt  with 
Ity  negotiation. 

In  reply  to  another  ahareholdcr  the  CluUrmiui  explained  that 
"Ifaey  had  retained  the  absolute  right  to  manufacture  and  aoU 
lamps,  nnd  they  did  this  in  preference  to  licensing  other  makers. 
Bat  with  regard  to  holders,  the  sanio  roaaone  against  licensing  did 
not  hold  gow,  and  they  had  licensed  some  eminent  firms  to  make 
holders. 

Replying  to  a  further  ((uostion  and  suggestion  the  Cbalnnaa 
•aid  that  they  had  gone  on  the  theory  of  making  thingn  safe. 
He  romemborod  a  time  when  matters  wore  not  quite  eo  pleasant  aa 
they  were  now.  The  Board  desired  to  safeguard  the  proprietors. 
He  then  put  the  resolution  adopting  the  ro^tort,  which  waa  carried 
unanimously. 

The  ne^ct  resolution,  moved  by  the  Oludrman,  was  the  declaration 
of  the  three  ditTerent  dividends  (nV/^  report),  which  va8  Bocondod 
by  Mr.  F.  R.  I«cylaiid  and  carried  unanimously. 

Mr.  Forbes  then  vacated  the  chair,  and  his  re-election  was  moved 
by  Mr.  Leyland,  in  eulogistic  terms,  seconded  by  Vlacoont  Anaon, 
and  carried  nan.  dis. 

Mr.  (veyland  wus  then  unanimously  ro-olocted  a  director  on  the 
proposition  of  Mr.  ForlMV,  seconded  by  Mr.  B.  ViUlera. 

The  re-election  of  the  auditors,  Messra,  Welton,  Jones,  and  Co.* 
concluded  the  proceedings. 


DIRECT  UNITED  STATES  CABLE  COMPANY. 

The  twenty-eighth  ordinary  general  meeting  of  this  Tompany 
wafl  hold  on  Friday,  17th  inat.,  at  Winchester  House,  Sir  J.  Pender 
presiding. 

The  Chairman  stated  that  the  revenue  for  the  half -year  ended 
I  the  30th  ult.,  after  deducting  out-^mymeiilH,  hail  been  i^7,3r>3,  and 
the  working  and  other  expenses,  including  ineomo  tax,  but  ex- 
Olasive  of  the  cost  of  repairs,  hod  been  £18,113,  leaving  a  balance 
4>f  £19,24()  as  the  net  proHt  of  the  half-year,  which  was  increased 
by  the  amount  brought  forward  to  £l24,75<J.  An  interim  dividend 
of  3b.  6d.  a  share  for  the  tjuarter  ended  March  31  hod  been  f>atd, 
and  they  now  proposed  a  final  dividend  of  3s.  tid.  a  share  for  the 
quarter  ended  the  .']Oth  ult,,  leaving  £3, .502  to  be  carried  forward. 
The  revenue  had  shown  a  falling  olf  of  £2,604  oa  compared  with 
that  of  the  corresponding  period  of  18tK),  owing  to  slackness 
^of  buHiness,  to  some  curtailment  of  trade  in  conseciuence  of  recent 
fiscal  arrangements  of  the  United  States  Oovernment,  and  to 
the  temix>rary  loss  of  traflic  with  the  ^Ve8t  Coast  of  South 
America  through  the  war  in  Chili.  The  investments,  which 
had  been  increased  from  £234,003  to  £24-1,652,  were  entered  in  the 
balance-sheet  at  cost,  which  was  a  figure  considerably  below  their 
present  market  value.  He  wished  that  their  prospects  enabled 
him  to  say  that  they  might  soon  return  to  the  dividend  of  5  per 
cent,  whicn  used  to  be  paid  by  that  ComiMiny  ;  but  he  reniinoed 
them  that  at  that  time  there  were  only  six  Atlantic  cables,  whereas 
since  then  another  cable  had  been  laid  by  the  Western  Union 
Company,  while  two  more  had  been  put  down  by  the  Commercial 
Coni|jauy.  Since  their  Iiust  meeting  the  French  Court«  had,  ho 
believed,  decided  the  suit  they  were  engaged  in  in  the  English 
company's  favour.  He  did  not,  however,  wish  them  to  be  too 
sanguine  about  the  money  which  tbey  might  got  aa  the  result  of 
the  decision. 

The  report  was  adopted,  and  the  dividend  declared. 


COMPANIES*  REPORTS. 


CROHPTON  AND  CO  ,  LIMITED. 

Directors:  fl.  H.  J.  W.  Drummond,  Ea(|..  Bornartl  .Gibson* 
Esq.,  Viscount  Emlyn,  Carlelon  F.  TufncU,  Esq.,  and  Rookes 
lEvelyn  Bell  Crompton,  Esq.,  and  John  Froncis  Albright,  Esq. 
(managing  directors). 

Third  report  of  the  Directors  to  be  presented  at  the  annual 
[general  meeting  at  the  City  Terminus  Hotel,  on  Wednesday,  the 
20th  July,  at2!30  p.m. 

The  Directors  beg  to  submit  to  the  shareholders  the  third  annual 

I  statement  of  accounta  and    balance-sheet  made  up   to   the   .^Isb 

;  March  last.     The  business  of  the  Company  continues  to  increase, 

^tho  order-book    is   well   flUed,  ant!   negotiations  are  on  foot    for 

I  several  imjjortant  central  station  contracts,  in  addition  to  tho.so  at 

present  in  hand.     The  Directors  have  given  considorahlo  attention 

'to  improved  arrangements  at  the  Chelmsford  works  for  increasing 

the   output,    00    as    to   ensure    punctuality    in    the     execution 

of  orders.       The  fitting  up  of   tne    London   works,    referred   to 

ID   the  Chairman^B    speech   at    the    general    meeting   last    year, 

haa    also    been    completed.       These    alterations    and    additions 

have  entailed  a  rather  heavy  outlay  on  capital  account.     Mr. 

.  F*   Albright,  ond  of   the  managing  directors,   haa    been  on 


an  extensive  tonr  through  Canada,  tho  United  States,  Australia, 
India,  and  the  Cape«  visiting  tho  different  agents  of  the  Company, 
nnd  making  arrangements  which,  it  is  hoped,  will  lead  to  a  con- 
mduruble  cxtunsion  of  tho  Company's  business  abroad.  The  date 
appointed  for  the  meeting  of  the  shareholders  has  been  delavod,  to 
allow  for  Mr.  Albright's  attendance  on  his  return  to  England.  The 
net  profits  of  the  year  amount  to  £13,030.  14b.  7d.,  ana  after  pro- 
viding for  the  debenture  interest  and  other  payments  set  out  in 
the  revenue  accounts,  and  deducting  the  interim  dividends  already 
paid  on  both  tho  preference  and  ordinary  eharos.  there  remains, 
with  tho  £474.  ISs.  HAl.  brought  forwani  from  last  year,  a  balance 
available  for  dividend  of  £6,484.  18s.  lOd.  The  Directors  propose, 
after  setting  aside  a  sum  of  £500  as  a  provision  for  doubtful  aebta 
and  contingencies,  to  declare  a  dividend  of  3s.  6d.  per  share, 
making  7  per  cent,  per  annum  upon  the  preference  ehares,  and 
^A.  fH.  per  share — -making,  with  the  interim  dividend,  a  total  of 
8  jwr  cent.  i»er  annum — ^upon  the  ordinary  shares,  carrying  the 
balance  forward.  Sir  Charles  (i  rant  has  retired  from  the  Boai~d, 
and  tho  Directors  have  elected  Mr.  H.  H.  J.  W.  Drummond  and 
Viscount  Emlyn  to  till  this  vacancy  and  that  caused  by  the  death 
of  Viscount  Torrington,  mentioned  last  year.  In  accordance  with 
the  articles  of  association,  Mr.  B.  Gibson  retires  from  the  Board  of 
Directors  by  rotation,  but  offers  himself  for  re-election.  Tho 
auditors,  Messrs.  J.  H.  Duncan  and  Co.,  also  offer  thcmsolvoa  for 
re-elect  Ion. 

StaTEUBNT   of   LlABILITIiiS    AND    AsSETS    AT    3lST    MaKCH,    1891. 
Capital  and  LiabUitittf, 

Dr.  £        8.    d.         £        9.    d. 

Authorised  iftsuo  28,000  sbaresat  £5     140,000    0    0 


Ordinary    aharee,  8,000  issaed  as 

fully  paid   40,000    0    0 

Preference  shares,  20,000  at  £5    ...     100,000    0    0 


l40,rM>n    0    0 

:si,or»(i   0   0 

10,000    0    0 


Debentures  issued 

Loan  from  bankers    

Sundry  creditors 31,317  13    2 

Doubtful  debts  and  contingencies  account.! 464  13    S 

Reserve  fund 668    0    0 

Revenue  account  balance    6,4M4  18  10 


Cr.  Proptrty  and  A«k19» 

Freehold  property  and  ground  rents   

Stocrkin-trade,  plant,  tools,  furniture,  fixtures,  etc. 

Installations  (including  balance  of  working    ac- 
count to  March  31)   

Trad e  debtors 

Investments  in  shares  of  other  companies  

l^ans  at  interest  to  subsidiary  companies 

Cash  at  bankers  and  in  office...  .    .  

Preliminary  expenses — suspense  account    

Patents  account 

Goodwill 


£219,885    5    5 
PuoriT  AKD  Loss  Account  for  Ykab  enoinq  313t  Ma&ou,  1891. 

Dr.  £  8.  d. 

Trading  and  office  ex|)ense8,  salaries,  agencies,  etc.  17.058  3  0 

Repoirs  to  buildings  and  plant   I,5:ft2  11  8 

Depreciation  of  plant  and  machinery,  patents,  and 

fixtures  2,087  4  7 

Balance  carried  to  revenue  account    13,030  14  7 


£219,885 

6    5 

£ 

B.  d: 

19,300 

2     1 

66,91X3 

2    9 

13,265 

5    7 

47,299 

19    9 

16,751 

0    0 

6,905 

8  11 

8,941 

6    4 

500 

0    0 

10.010 

0    0 

30,000 

0    0 

£33,708  13  10 

Cr.  £        8.   d. 

Gross  profit  and  trading  account,  pupils*  premiums, 

profits  and  dividends  on  invefitmenta 33,708  13  10 


Dr.  Revenue  Acootmr. 

Interest  on  debentures  and  mortgages    

Preliminary  exi>enses  (written  off)   

Directors',  trustees',  and  auditors'  fees  

In  terim  preference  dividend  paid 
December,  1H90 3,406    6    4 

Interim  ordinary  dividend  paid 
February,  1891  976    0    0 

Income  tax 170    7    6 

Balance  available  for  present  distri- 
bution      6,484  18  10 


£33,708  13  10 

£  B.  d. 

1,019  5    6 

338  3    0 

1,111  11     4 


(r. 

Balance  from  last  year   

Net  pro6t  from  profit  and  loss  account . 


11,036  11  8 

£13,505  13  5 

£      s.  d. 

474  18  10 

13,030  14  7 

£13,505  13  5 


GLOBE  TELEGRAPH  AND  TRUST  COMPANY. 

The  report  of  tho  Directors  for  the  year  ending  July  18th.,  189V, 
states  that  the  net  revenue  of  tK<i  C.avi\\«iwu^ ^  5i\jwc  ^«\>^t\AEn\  <A 
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forw/irrl.  makoe  a  total  of  £2<)I,H18.  From  this  iimount  Lhore  has 
boon  diBtiibut«(l  the  sum  of  £l.'J;?,Or»0  in  interim  dividends,  leaving 
an  nvoilable  bnlunce  of  £0JS,758.  Tlio  Directors  recommend  tlie 
payment  of  a  final  dividend  for  tho  year  of  3ft.  per  ehare  on  thtj 
preftirence  shores,  and  of  4a,  6d,  per  shai'e  on  the  ordinary  ehares, 
making,  with  the  former  distribution,  a  total  dividend  for  the  year 
of  6  per  cent.,  lo88  income  tax,  upon  the  preference,  and  Oi  per 
cent,  net  upon  the  ordinary  shareti  (against  5  i»er  etint.  for  the  pre- 
ceding year),  and  carrying  forward  u  balance  of  £1,S77.  Tho 
Imiwrinl  Oerman  <  iovcrnment  have  taken  over  the  ijerman- 
Norwejrian  Telegraph  (.'oinpany.  and  will  pay  olf  tho  capital  uL 
i>nr.  Thi»i  Company  held  virtually  the  whole  of  the  cjipttaf,  wliit^li 
m  now  being  \vtid  otT.  Tho  sum  repaid  baa  been  £0G,9.*fG,  and  the 
balance  will  be  paid  next  year.  The  Diroctor.'*  have  reinvested 
mo8t  of  thjj*  raitital  in  sharei*  of  tho  \Ve**t*rn  Union  Telejrrapli 
Couiimny  ond  the  American  Cable  Com|»any.  There  remains  a 
small  balance  Htill  to  reinvoi^t. 


CITY    NOTES. 


Ctty  and  South  Loadoo  Rallwasr.— The  receipts  for  liuit  week 
were  £<Wfl,  ntrninKt  £(192   for  the  week  endinir  iUh  iust. 

West  India  and  Panama  Telegrapb  Company. — Tho  reoeipbi 

for  the  hfilf  month  <iidc(i  July  !.'>  were  £1,9S1,  (gainst  £2,H5S. 

The  Spanlali  Natloaal  Sabmazine  Teleeraph  Company 
announce  an  interim  dividend  of  '2i^.  a  nharo,  payable  on  'Mfit  in^t. 

Anglo-Am  ericas  Telegraph  Company.  -Tho  Dircctorn  have 
declared  an  iiiteriiu  dividend  for  the  quarter  eudinj^  June  30 
of  I'^H.  [>cr  cent,  on  the  ordifiary  and  £1.  4^.  per  cent,  on  tho 
prefciTou  stock,  less  income  tax,  payable  on  tho  Ist  of  August  to 
the  Htockhohierp  rot^ir^tero'l  on  the  books  of  the  ComjMiny  ou 
July  11,  1891. 

Venezuela  Telephone  Company. —Tfie  Company  t>tato  that  tbo 
half-yearly  I  nU'reHton  their  debentures,  due  on  Hist  inKt.,  will  be  mid 
on  prc&cniation  of  the  eou|)on8,  cither  in  AniHtordam  or  at  the  Con- 
Holidated  Bunk,  London.  Tho  gross  oarningH,  including  c»4tiniatcd 
returns  for  May  and  June  {the  end  of  the  tinancial  year).  l^Mi-sed  on 
the  April  returns,  wore  £16,'2oS  and  the  net  oarningf«  £6,t»,V».  The 
pro|)orlion  of  working  ex[)en8cs  to  grotia  earnint^tt  had  been 
abnormally  tar^  during  this  period,  owing  to  tho  fact  that  the 
works  during  tho  whole  of  tho  year  IS90,  and  up  to  the  prearant 
timo,  have  boon  under  reconstruction  and  rearrangoinont. 


NEW  COMPANIES  REGISTERED. 


Italian   Bleetrloal    Light    and    Power  Company,  Limited. — 

Registered  by  A.  W.  Uixon,  10,  Aiiatinfrian*,  E.C.,  with   a  ca[iita) 

of  £60,001)  in  £4  Bliures.     Object :  to  carry  on  every  dej»cription  of 

business  oonnecte«l    with    the    generation,   supply,    and    use    of 

I  electricity  for  the  purpoeoe  of  light,  {X)wer,  or  otherwise.     The 

I  first  Bubflcribers  are  : 

Shares, 

G.  Taddei,  83,  ViaArenula,  Koma  1 

P.  Alessandri,  92,  Via  dei  Famesi,  Homa  i 

J.  Reld,  101,  Leadenhall-street,  Tendon 1 

C.  E.  Stuart,  4,  Aberdeon-terraco,  Highbury   1 

A.  P.  Windridgo,  344,  Stan  stead -road,  Catford  1 

T.  Wholey,  7,  Storey's-gate,  S.W 1 

J.  Carr,  35,  Paget-road,  Stoke  Newington    I 

There  shall  not  be  lees  than  three  nor  more  than  eight  Direotora  ; 
the  first  are  to  bo  determined  in  general  meeting.  Qualilication, 
26  aharee.  Remuneration,  £50  each  [>er  annum,  tho  same  to  be 
divisible  as  they  shall  think  tit. 


PROVISIONAL  PATENTS,  1891. 


Jri.y  13. 
U886.  Improvomenta  In  eleotrlo  arc  lamps.  Alexis  Cance 
and  Society  Anonyme  d'Apjiareillages  and  d'KclairageP 
EIootrit|ues  (Lampes  Elcctriques  Cance),  ii8,  Southampton- 
huilding.s,  Ix)ndon. 
11891.  Improvements  In  and  relating  to  switch  doTioes  for 
effecting  the  oonneotiona  in  telephone  systems.  W'illium 
PhillipH  Thompson,  6,  Lord-street,  LiverpooJ.  (Johann 
Diet/,,  fJeriiiany.)     (Complete  ei>ocificivtion.) 

JVLY    15. 
A  system  and  apparatus  for  the  evolution  and  dlffhaion. 
toy  electrical  energy,  of  disinfeotanta,  antlsoptloa.    and 
aabstanoes  of  a  like  tiataro.     Alfred   Rin^*  Upwani,  !.j(>, 


11978. 


12004. 


I -JO 


12 


Holland-road,   Km-^ 

London. 

An  improved  ml* 

head  and  Alfred!  \'' 

amltter.     Richard   WLito- 
ui,  Hcoley,  Shetheld, 

^ments     In 

lAsmittors.       Arthur 

Uer.   Ale: 

William         leday 

Marke. 

tn    r 

carl 

P201S.  ImprovomenU  In  eleotrloal  gear  for  staerlBff  Alpm 

controlling  the  movement  of  holoptaot«fl,  flrona,  as4 1 

like.     Ertie^l  Wilnon,  H8,  Church-lane,  Charlton,  Krr.i 
V20:iij.  ImprovemenU  tn  primary   batteries.       Samuel  Wilii 

Maquay,  .w,  Chancery-lano,  London. 
Vjmi),  ImprovemeaU  in    voltmeteni.       Alfred    Herbert  ^ 

t\m\    William    Beuison    Hird,   28,    Southamptoo-buiUii 

L<cHHJon. 
12f^46.  Improvements    In     or     relating    to      alaotrio    ■ 

Johann   Sahulka,   3*J:t,   Hi^'h  Holborn,   London.     iCw 

speclticatiou. ) 

J  IMA-   16. 
120G0.  An  improved  electrode  plate  for    electric 

Hiit'h   Donald  Fit7.j>atrick,  70,  Wellington -street,  <;^ 

(Kurl     Ferdinand     Sichuller     and      Rudolf      HerniAn    Ji 

Cermnny.)     (('omi>lete  ."[►ecification.) 
I2t)70.  An  improved  method  ofreoiprooAtlns  the  aaeher  tf 

oleotrlo  apparatus.     Hugh   Donald    Fitzpatrick,  ^),  ~ 

lington-strect,   (Ilaiigow.      (Karl    Ferdinand    Schiller 

Rudolph  Herman  Jalir,  (Jermany.)  (Complete  8ped£<ifl 
12099.  Improvements    in    electric    motors.         Samuel    VTil 

Matjuay,  5;3,  Chancery-lane,  London. 
12106.   Improvements   in   and   relating    to    elaetrlo 

lighting  apparatus.     Frederic  Victor  MAquaire,  4^  Sol 

iiinpton  biiihiinuH.  I-ondon. 
1'2107.   Improvements  in  drops  or  suspendlsK  mnetosnh 

eleotrlo  light  and  other  like  fittings.       Wiliard  B 

Dow.V),  8outhan.j>t«>n  buiidiit<rp.  [jondoii.    (C'ompletei 

cation.) 
J21 17.  Improvements  in  electric  current  meters.      EugM  8 

mann  and  Wunibald  Braun,  47.  Liocoln'e-inn-fieldfl, 

(Complete  speeiHcation.) 

Jriy  17. 
1'2I3.1.   Improvomoats  in  tho  sutomatle  contacts  of  li. 

cent  lamnholders.     Reuben  James  Bott,  2:2,  Sou(k«mf 

ImiUlinir.*,  I»ndon. 
I'Jl.V).   An     improved     electromotor    adapted      to     ole^l 

machinery.      William  Button  May,  .),  Litiie-f^troet.  t/i 
I'J1<SS.   Improvements  in  and  In  connection   wltb   Inoasdi 

electric  lamps.      Bieluird  Hetwy  Barrett,  :^4,  Soutluunf 

btiildiiif;.*,  Loiulon. 

JlI.Y    18. 
I2'24'{.  Improvements    In    magnetlo    compasses.        i 

Kaiser,    *J7,    Southampton  buildings,     London.     (Coinj 

speciHcation.) 
112244.  Improvements  in  portable  aleetrto  lampe.      JohnSt 

Nettlofohl,  7,  *StJiple-iiin,  London. 
12257.  Improvements  In  the  manufacture  of  elootrlc 

cenoo  or  glow  lamps.     Piiul  Soharf  and  Hu<lolf  LutAt 

Chancery- lane,  I-rf>ndou.     (Complete  e|>ectfication.) 


11817. 

I2»ir.. 

131*20. 

i:t'2.s2. 

I32.MJ. 

l.TJtSO. 


SPECIFICATIONS  PUBUSHED. 

1890. 
Sleotrlo  light  fixtaroa.     Aldrich.     8d. 
Kleotrostatlo    measuring     instruments.        Ayrtoo 
Mother.     .*td. 

Dynamo  electric  motors,  etc.     Jaiman.      Sd. 
Safety  fuses  for  eloctrioal  circuits.     Slater.     Sd. 
Magnetlo  separators.      ^Vir9e  (Finney).      1  Id, 
Coln-froed  electrical  apparatus.     Cent  anrl  others. 
Distrlhutian  of  eleotrlclty.     Dobrowolsky    and    Mmb 


8d 
14050.  Eleotrloal    cut-outs.     Siemens    Brothers    and 

Limit^;d  (Siemens  and  Halskc.)     Od. 
UmK).   ElootHoolly  propeUod  vehioles.     Mills  (Jobson). 

1891. 


1599. 

ti378. 
StMN. 
Kil'2*J. 
.S924. 
S9:VJ. 


Stopping    watorwhool    used    in    generating    el< 

Elliot.     8d. 

Kleotrio  motors.      l>o{x>eIe.     S<l. 

Producing  electric  Ugbt  and  cold.     Ha/in.      Sd. 

Xlootrle  clocks.      Prenti»t<.     Kd. 

Kloctric  oironlts.      Lake  (Knliske).     (id. 

Klootrlo  locomotives.      I^ke  (Eickemeyer).      Xt^,  3d- 


COMPANIES'  STOCK  AND  SHARE  LIST, 


Vsinv 


Brush  Co 

—  Pruf.     7.! 

liidiA  Rubber.  GutU  P«roh»  k  Toiegrsph'Co**"  !.! 

HoUMO'toHoUMO  

Metropolitan  Kloctric  Supply    ]]!  !!!!!!!!!"!'!.!' 

i-oikIou  Kleotrio  Supply  .".!!.!!!!  W 

SwAij  United    * 

•  .Kun. ."    i''r!!!!!!!!!!!!;;;;ii;;7 

iiotiou , 

J'!  Klootiio,.,. "" 

*•••*"•*• ».»#••»     «««MI 
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NOTES. 


The    Central   ]:a>ndon   Railway  Bill   was  read  a 
rd  time  before  the  Uoiue  of   Lords  on    Monday  and 

Spandau. — Th<»  Thomson  Houston  Company  have  ob- 
auioJ  a  concesaion  for  50  years  for  an  electric  railway  at 
"pandiiu,  near  Berlin. 

Telephonic    Extension. — A    supplementary    trunk 
ne  of  the  National  Telephone  Company  has  been  completed 
week  between  Edinburgh  and  Penicuik. 

History  of  Electricity.— The  "Chronological  History 
f  Electricity, "  by  P.  F.  Mottelay,  appearing  in  the  EUctrkal 
^yorld  is  also  being  published  in  Eiigineering. 

Eastwood     House. — On     Monday     night     Captain 
ilwyn's  new  hall,  Eastwood   House^  was  opened,  and  the 
lectric  light  shone  on  his  houaewarming  meeting. 

Xlectrioal    Work    in   Mines.— Before    the    South 
ales  Institute  of  Engineers  last    week,   Mr.  Albion  T. 
nell  read  a  paper  entitled  "  Notes  on  Electrical  Work  in 
liines." 

Telephones  in  Holland.— The  Chamber  of  Commerce 
t  Breda,  Holland,  has  cxpresBed  its  desire  that  the  Dutch 
Dovernment  should  buy  up  the  telephone  service  and  work 
t  as  a  State  department. 

Reohniewski  Bynames. — We  learn  that  Messrs.  E. 
li.  Berry,  Harrison,  and  Co.,  have  been  appointed  sole 
agents  in  England  for  the  Rechniewski  dynamo,  which 
Earned  high  praises  and  a  gold  medal  at  the  Paria 
Exhibition. 

Hampstead. — A  long  discussion   took  place  on   the 

question    of    electric    light  at  the   last   meeting   of    the 

Hampstead   Vestry,  at  which  Mr.    Preece   was    specially 

nvited.     The  discussion  and  consideration  was  left  over 

kill  October. 

Sunderland. — At  the  last  meeting  of  the  Sunderland 
Highways  Committee  the  borough  engineer  rejmrted  that 
lie  had  received  several  replies  to  his  enquiries  from  other 
^wns  with  regard  to  the  electric  light,  and  the  matter  was 
referred  to  a  sub-committee. 

Asbestos  Goods. — The  United  Asbestos  Company, 
Ximited,  has  for  the  seventh  time  secured  the  contract  for 
the  supply  of  all  kinds  of  asbestos  goods  required  for  use 
in  her  Majesty's  Navy  during  the  ensuing  12  months, 
including  packing,  sheeting,  cloth,  and  millboard. 

St.  Pancras. — Mr.  James  T.  Baron  has  been  appointed 
chief  engineer  and  general  manager  to  the  St.  Pancras 
Vestry  for  their  central  station  supply  department.  Mr. 
Baron  was  Mr,  Wilson  Hartnell's  outside  general  manager, 
and  has  had  much  experience  in  important  work. 

Paris  I«i8:hting. — At  a  meeting  on  the  24th  inst.  the 
Pai'is  Municipal  C'ouncil  granted  to  M.  Victor  Pojjp  the 
concession  for  electric  lighting  of  the  Entrepot  de  Bercy. 
The  lamp  hour  of  10  c-i).  is  fixe<i  at  1*8  centimes  or  018d. 
At  this  price  everyone  would  bo  able  to  use  the  light. 

Ventilating:. — Messrs.  J.  D.  F.  Andrews  and  Co.  have, 
in  conjunction  with  others,  purchased  the  patents,  goodwill, 
and  assets  of  the  D.  C.  Green  Ventilating  and  Engineering 
Company,  and  are  now  fitting  an  extensive  installation  o£ 
the  D.  C.  Green  system  of  ventihttion  on  board  the  s.s. 
"  Ophir." 

Trinidad  and  Tobago  Cables. — In  the  House  of 
Commons,  on  the  23rd  in.st.,  in  :tn&wcr   to  Admiral  Field, 


Baron  H.  De  Worms  said  the  importance  of  establishing 
telegraphic  communication  with  Tobago  has  not  been  over* 
looked,  and  it  is  hoped  that  the  revenue  of  that  island  may 
before  long  be  able  to  bear  the  cost, 

Akester  Electric  Motor  Company. — A  meeting  of 

this  company  was  held  on  Monday  at  Gannon-street  Hotel. 
The  proceedings  were  private.  This  company  was  formed 
to  carry  out  the  patents  of  Mr.  Akester  in  tramway  work, 
and  a  car  was  built  some  time  ago  and  run  experimentally 
at  Messrs.  Stephen  Smith's  works  at  Millwall. 

Phonopore. — Those  who  wish  to  investigate  the 
properties  of  Mr.  Langdon-Davies's  phonopore  will  have 
the  opportunity  to  do  so  in  a  pamphlet  on  the  *'  Phonopore 
Duplex  Telegraph,"  giving  full  particulars  as  to  worldng, 
with  drawings,  published  (in  French  and  English)  at  2s.  by 
the  Phonopore  Syndicate,  Blomfield  House,  E.C. 

Khotinsky  Aconmnlators.—The  firm  of  Betts  and 
Co.,  of  Carcassone,  have  acquired  the  French  patents  of 
Khotinsky  for  accumulators.  The  Khotinsky  Company 
have  for  eight  years  made  these  accumulators  with  much 
success.  They  are  similar  to  the  Betts  accumulator,  and 
the  combination  is  known  as  the  "  Khotinsky-Betts"  cell. 

Oas  ▼.  Klectricity. — The  North  British  Association 
of  Gas  Managers  held  their  thirtieth  annual  meeting  last 
week  in  Edinburgh.  The  president.  Bailie  Robertson,  in 
bis  inaugural  address,  alluded  to  the  rivalry  of  electricity, 
but  did  not  consider  it  had  affected  gas  interests,  nor  in 
any  way  curtailed  the  sale  of  gas.  He  was  inclined  to  look 
upon  i>ara9in  as  a  far  more  serious  rival. 

Society  of  Arts. — The  Prince  of  Wales  at  Marlborough 
House  on  Monday  presented  the  gold  medal  of  the  Society 
of  Arts  to  Mr.  W.  H.  Perkin,  for  his  discovery  of  producing 
colouring  matter  from  coal  tar  ;  and  to  Sir  Frederick  Abel, 
for  his  researches  in  the  manufacture  of  iron  and  steel,  and 
hLs  services  to  the  State  with  reference  to  war  material, 
and  as  chemist  to  the  War  De^iartment. 

Reiffate. — The  Keigate  Town  Council  on  Tuesday 
resolved  that  an  application  be  made  to  the  Board  of  Trade 
for  a  provisional  order  under  the  Electric  Lighting  Acts, 
and  that  the  Mayor  (Mr.  S.  Brookes)  be  requested  to  cause 
the  necessary  steps  to  be  taken  for  the  carrying  out  of  this 
resolution,  assisted  by  the  borough  engineer,  Mr.  F.  D, 
Clark,  A.M.LC.K,  and  the  town  clerk,  Mr.  C.  J.  Grace, 
LL.D. 

Cricket. — The  return  match  between  a  team  got  up 
by  the  Elcr.triral  Rfvirw  and  RWlriral  Engiiifrr^  and  one 
representing  Mr.  Ronald  Scott's  electrical  works  at  Actou, 
was  playe<l  in  Mr.  Soott's  grounds  on  Saturday  hist.  The 
weather  was  perfect,  and  an  enjoyable  game  resulted  in  a 
well-deserved  win  for  the  Acton  team.  After  the  match, 
the  visiting  eleven  were  hospitably  entertained  by  Mr. 
Scott. 

Berlin  Gold  Medal.— From  Berlin  it  is  announced 

that  the  large  gold  modal  for  8ciom'*»  has  been  conferred 
upon  Prof.  Du  Bois  Reymond,  M.D.,  F.R.S.,  member  and 
secretary  of  the  Royal  Academy  of  Sciences  in  Berlin,  and 
director  of  the  Physiological  Institute.  The  profesAor  ra 
beat  known  for  the  important  services  he  has  rendered 
to  science  by  bis  researches  in  the  de^iartment  of  animal 
electricity. 

Literature. — We  have  received  the  fourth  yearly 
number  of  the  Ft/rtschtilU  der  Eld-lro(echnik,  containing 
summary  of  electrical  progress  of  the  year,  references  to 
important  articles  in  technical  papers,  and  description  of 
the  work  of  Messrs.  Siemewft  •iwTvA^^^si^^^^3X\0«^wN.-a.\\\^^^*N 
and  Ibe  M\^eTa<i\t\ft  CQm\m\^  ^V^WitXwvA^^  ^^E^^vXw^xwsltv^• 
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departments.    To  those  who  read  Gennan  it  ia  a  most 
valuable  epitome. 

Paris  Lighting. — EhdrieiU  last  week  haa  a  long 
article  by  M.  Frank  Geraldy  upon  the  electric  lighting  of 
Paris,  specially  describing,  with  illustrations  of  machinery 
and  mains,  the  Montmartre  central  stations.  The  mains 
are  bare  cables  in  a  concrete  culvert,  kept  apart  by  insu- 
lators bolted  down  with  iron  bolts.  Details  of  the 
immense  eight-pole  dynamos  made  by  the  Continental 
Edison  Company  are  given. 

Electrical  Haulage. — An  important  step  in  colliery 
enterprise  in  South  Wales  was  made  at  Abercainaid, 
Merthyr  Tydfil,  last  Friday,  by  Mr.  F,  A.  Hankey,  M.P., 
managing  director  of  the  Plymouth  Colliery  Works,  and 
Mrs.  Hankey,  by  the  introduction  of  electrical  haulage  at 
Abercainaid  Colliery  to  supersede  horses.  The  installation 
was  carried  out  by  Mr.  J.  C  Howell,  of  Llanelly  and 
London.     The  trial  proved  very  successful. 

Bombay. — In  commenting  upon  the  action  of  the 
Bombay  Municipality  in  the  matter  of  electric  lighting,  an 
tiechnical  paper  asks :  "  Why  not  call  for  estimates  for 
lighting  the  restricted  area  now  chosen  for  a  period  of,  say, 
five  years,  so  that  the  firm  undertaking  the  work  will  have 
some  inducement  to  make  full  and  adequate  provision  for 
the  success  of  the  experiment?  A  further  proviso  that  in 
the  event  of  the  experiment  proving  satisfactory,  the  period 
would  be  prolonged  for  a  period  of  two  or  three  years, 
would  stimulate  enteri>ri8e." 

Southampton  Electric  Cranes, — The  Southampton 
Works  Committee  reported  that  Mr.  J.  G.  W.  Aldridge, 
the  electric  engineer,  had  submitted  specifications  and  form 
of  tender  for  electric  lighting  on  the  Royal  Pier  with  mains 
and  all  accessories,  and  detailed  estimate  of  £509.  It  was 
decided  to  recommend  the  Board  to  advertise  for  tenders. 
Specifications  for  two  electric  cranes  on  the  quay,  with 
mains  and  all  accessories,  were  submitted,  with  detailed 
estimate  at  £2,461.  The  agreement  with  the  electric 
light  company  was  carried. 

CardiiE. — Some  of  our  contemporaries  are  a  little  in 
error  when  alluding  to  Mr.  Maasey's  appointment  as 
electrical  engineer  to  the  Cardiff  Corporation,  which  has 
been  made  to  appear  as  if  it  was  a  recent  arrangement. 
The  fact  is  that  Mr.  Massey  haa  already  acted  for  the  Cor- 
poration for  about  a  year,  and  helped  them  with  their 
provisional  order.  All  that  was  done  the  other  day  was  to 
instruct  a  small  committee  to  examine  and  report  upon, 
with  Mr.  Maasey's  assistance,  the  electric  lighting  installa- 
tions that  have  been  carried  out  by  other  towns. 

Newlnerton. — The  Special  Purposes  Committee  of  the 
London  County  Council  report  that  they  have  determined 
to  provide  electric  lighting  at  the  new  weights  and  measures 
office  at  Newington,  and  have  invited  tenders  for  the  work 
of  providing  the  installation.  The  tenders  have  not  yet 
been  received,  but  it  will  be  desirable  that  no  delay  should 
occur  in  carrying  out  the  work,  as  the  office  ia  in  course  of 
erection.  They  recommend  that  they  be  authorised  to 
enter  into  any  necessary  contract  for  the  provision  of 
electric  lighting  at  the  Newington  wei"****  «nd  measures 
office. 
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point  where  the  ice  is  not  over  30ft.  thick.     It  is 
the  preliminary  work  will  be  undertaken  at  once. 

Lyons. — We  have  already  mentioned  the  project  fortt 
utilisation  of  12,000  h.p.  of  the  Rhone  at  Lyooi.  h 
municipal  committee  appointed  to  discuss  the  project  bi 
reported  favourably.  Motors  of  about  a  horae-powetwi 
be  greatly  in  demand  amongst  the  silk  weavers,  ud  1^ 
power  from  the  turbines  might  be  well  utilised  at  nigkk 
lighting  purposes.  The  concession  of  the  gas 
expires  in  11  years.  Meanwhile,  they  look 
Gompagnie  de  Jonage  to  carry  out  the  electrical 
the  fecheme  and  organise  the  distribution  of   electric 

Pipe  Welding. — An  interesting  description  oC 
first  pipe  welding  plant  in  Chicago,  with  illustration  of  lb 
machine  in  action,  is  given  in  the  IFe^tem  EUdr 
July  11.  The  pipes  are  required  for  icetnaking 
The  generator  is  a  30,000-watt  machine,  which 
current  in  the  primary  of  the  welder  at  300  voli 
maximum  current  being  150  amperes.  The  weldi  r 
made  in  about  15  seconds,  but  the  number  of  weldiji 
day,  including  time  handling,  is  about  225.  An  avBip 
of  55  h.p.  is  required  to  weld  the  2in.  heavy  iron  pf» 
All  coils  are  tested  after  welding  to  SOOlb.  per  square  iia 

A  New  Switch.^ThQ  Eldirotecknisc?i€S  Echo,  No.  5 
describes  a  new  switch  (with  illustrations),  which  hu  ir 
its  principles  the  progressive  pushing  forward  of  weda 
shaped  contacts  of  a  peculiar  design.  Some  of  the  wtA^ 
are  furnished  with  brass  facings  and  some  left  blaok  ni 
thus  insulated.  The  continued  turning  in  one  dirMaoi 
puts  successively  contact  on  and  off,  and  the  switch  caaW 
uaod  for  switching  on  one,  three,  or  five  lamps,  etc,  or  i 
couple  of  these  switches  can  be  also  used  for  lighting  i 
circuit  from  either  end  of  a  room.  They  are  shown  in  tan^ 
and  double  pole  form,  and  mark  a  useful  type  of  awii 
special  purposes. 

Pmdhoe  HalL— The  opening  ceremony  recently 
place  of  a  new  Catholic  chapel  in  the  North  of  England 
Prudhoe  Hall,  the  residence  of  Mrs.  Liddell.  The  interij 
is  very  handsome,  carried  out  to  the  desig^as  of  Mel 
Dunn,  Hansom,  and  Dunn,  architects,  and  is  capaUft^ 
seating  300  persona.  The  hall  itself  is  undergoing  eztea 
Bive  alterations  and  additions,  and  is  being  fitted  ^ 
throughout  with  all  the  most  modem  contrivooces  fv 
comfort  and  convenience  (such  as  electric  light,  with  whid 
the  cha]>el  is  also  lighted),  in  a  manner  nrhich  will  make  it 
one  of  the  largest  as  well  as  one  of  the  best  appoint^ 
mansions  in  the  county. 

Bi-telephones.— M.  Mercradier,  having  had  to* 
microphones  in  delicate  measurements,  has  found  ocoMi 
to  require  forms  which  might  remain  to  the  ears  for  boon 
together  without  fatigue.  He  has  constructed  telephone 
weighing  only  50  grammes  (against  400  grammes  of  tki 
ordinary  type),  and  of  lin.  to  Uin.  diameter.  Two  <f 
these  are  connected  by  a  steel  magnetic  spring  pascstt 
under  the  chin,  and  are  pressed  closely  to  the  eirhoU. 
The  steel  spring  serves  also  as  electric  conuection  for  two 
of  the  contacts,  thus  acting  mechanically,  ma^eticallf, 
and  electrically  at  the  same  time.  He  gives  his 
meat  the  name  of  the  *'bi-teIephone/' 

Bideford. — At  the  last  meeting  of  the  Bideford  Load 
Board  the     'cstion  of  lighting  the  quay  with  electricity 
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-Board  should  take  it  into  conBideration,  and  see  if  they  could 
not  arrange  with  the  local  firm  who  had  already  introduced 
it  in  Bideford  to  light  the  Bideford  New  Quay. 

Coloniiil  Enterprise.  —Air.  J.  F.  Albright,  managing 
director  of  Crompton  and  Co.,  Limited,  has  just  returned 
after  a  very  successful  tour  round  the  world.  He  sUrted 
originally  with  the  Iron  and  Stee[  Itistituto  for  the  United 
States,  and  then  went  to  Australia  to  look  after  the  business 
the  Crompton  Electric  Supply  Comimny  of  Australia. 
T  spending  some  months  in  various  parts  of  Australia, 
le  wont  to  Ceylon,  and  from  thence  to  Calcutta.  After 
this  he  proceeded  to  Colombo  and  Mauritius,  en  route  for 
Durban.  Making  this  his  headquarters,  he  went  up  country 
to  Pretoria,  where  his  company  is  about  to  carry  out  the 
lighting  of  the  town.  We  arc  glad  to  learn  that  the  change 
has  done  him  much  good. 

Permanent  Exhibition, — We  notice  that  for  some 
time  back  there  has  boon  oatablished  in  Paris,  in  the 
Pas<sage  Jouffroy,  a  permanent  exhibition  of  electrical 
appliances,  compressed  air  electric  lighting  motors,  and 
aimilar  useful  facilities  of  modern  civilisation.  We  should 
think  it  might  be  very  well  worth  while  for  a  few  of  the 
larger  firms  to  institute  in  London,  on  a  modest  scale,  an 
exhibition  of  this  nature,  with  rooms  fitted  up  in  every 
way  with  electric  lighting,  heaters,  and  cookers,  with 
motors  applied,  and  so  forth,  advertised  well  in  the  daily 
press.  The  number  of  people  even  now  who  do  not  realise 
the  benefits  of  electricity,  and  do  not  understand  the  very 
rudiments,  is  still  enormous. 

Staple  Driver, — An  extremely  simple  and  cheap,  and 
at  the  same  time  effective,  little  device  has  been  introduced 
by  Messrs.  Woodhouse  and  Rawson  in  the  shape  of  a 
patent  staple  driver  for  electric  or  other  wires.  This  tool 
holds  the  staple  in  position  until  it  has  penetrated 
8U05ciently  far  to  dispense  with  further  support,  and  can 
be  driven  home  with  a  hammer.  It  consists  of  a 
rectangular  tube  of  the  size  to  hold  the  staple,  inside  being 
a  plunger  with  a  movemout  of  about  ^in.  The  points 
of  the  staple  project,  and  are  placed  over  the  wire,  and  a 
blow  is  given  to  the  opposite  end  of  the  plunger,  the  tool 
is  removed  and  the  staple  driven  home.  It  will  be 
especially  convenient  to  the  electrical  trade  for  running 
wires  overhead  or  in  corners  where  the  staple  cannot  be 
held  with  the  fingers.  (\      [  \  ,    ■'       \ 

Austrian  Telepliones.  —  The  concession  granted 
several  years  ago  to  the  Telephone  Company  of  Austria 
for  opening  telephone  exchanges  in  the  towns  of  Gratz, 
Prague,  and  Trieste  will  expire  in  October  this  year,  and 
the  concession  for  five  other  towns,  Lemberg,  Reichenberg, 
Pilsen,  Czemowitz,  and  Bielitz,  held  by  the  same  company, 
will  terminate  in  Febniary,  1893.  The  company,  which  is 
an  English  one,  has  received  notice  that  the  ccJncessions 
will  not  be  renewed,  and  that  the  exchanges  in  all  the 
towns  mentioned  will  be  worked  by  the  Imperial  Postal 
Department.  It  has  accordingly  demanded  compensation 
to  the  extent  of  1,900,000  florins,  or  about  ^160,000 
sterling,  but  the  Gtovornment  object  to  the  amount  as 
exorbitant.  The  dispute  will  probably  be  settled  by 
arbitration,  as  provided  in  the  terras  of  the  concession. 

Andes  Railway. — The  tunnels  of  the  wonderiul 
railway  now  in  course  of  construction  through  the  Andes 
for  the  purpose  of  establishing  communication  between 
the  Argentines  and  Chili  are  being  bored,  it  appears,  by 
the  aid  of  the  electric  current.  The  highest  of  the  tunnels 
IB  about  10,000ft.  above  sea-level,  while  the  pierced  moun- 
tain is  about  13,000ft.  From  Juncal,  in  Chili,  to  Queboda 
Navaro,  in  the  Argentines — a  distance  of  about  14  milts — 
there  are,  it  is  stated,  no  fewer  than  eight  tunnels,  of  a 
total  length  of  nearly  9^  miles.     It  having  been  found 


impracticable  to  employ  steam  engines  from  the  great 
expense  of  raising  machines  and  fuel  to  so  great  an  altitude, 
it  was  decided  to  utilise  the  water  power  available  in  the 
valley  for  supplying  the  necessary  power;  and  the  great 
turbines  are  reported  to  be  doing  their  work  well. 

The  Paris  Metropolitan  Railway.— The  Paris 
Municipal  Council  on  ^Saturday  continued  the  debate  on 
the  subject  of  the  proposed  metropolitan  railway,  and 
heard  the  evidence  of  the  director  of  the  works,  and  M. 
SautoD,  the  reporter,  the  latter  explaining  the  views  of  M. 
Guyot  as  regards  the  rights  of  the  Council  in  the  matter. 
The  Council,  without  deciding  at  this  staG;e  for  any  of  the 
schemes  before  them,  declared  themselves  generally  in 
favour  of  the  construction  of  a  metropolitan  railway.  A 
clause  in  the  first  article  dealing  with  the  course  to  be 
followed  by  the  railway  was  adopted,  and  a  motion  intro- 
duced by  Charles  Laurent  that  the  line  should  in  no  case 
follow  the  boulevards,  was  also  passed  by  34  votes  against 
23.  The  whole  of  the  first  article  was  then  agreed  to 
without  amendment,  and  finally  the  project  was  adopted 
by  60  votes  against  nine. 

Hospital  Music  by  Telephone. — The  Rev.  Frederick 
Harford,  M.A  ,  minor  canon  of  WcHtminster,  has  formed  a 
'*  Guild  of  St.  Cecilia  "  for  the  distribution  gratuitously  of 
soft  and  sweet  music  for  hospital  patients.  Canon  Harford 
is  a  great  enthusiast  upon  the  well-known  soothing  effect 
of  dreamy  music  upon  sick  persons,  variously  applied  since 
the  time  of  King  Saul,  and  is  organising  his  guild  for  the 
purposeof  systematically  using  music  asa  healing  medicament. 
His  proposal  is  partly  to  organise  bands  of  violin  performers 
{with  muted  violins)  and  portable  "pianino ''to  perform 
outside  the  wards,  but  he  has  now  extended  his  idea  to 
include  the  establishment  of  a  complete  system  of 
telephonic  distribution  from  a  central  hall  to  the  various 
hospitals.  Canon  Harford  has  himself  written  much 
suitable  music,  and  already  enlisted  the  sympathy  of  some 
influential  persons  in  favour  of  his  scheme. 

Oas  V.  Electric  Light  in  New  York.— For  40 
years  prior  to  the  introduction  of  electricity  for  lighting 
purposes  in  New  York  City,  the  increase  in  the  consump- 
tion of  gas,  says  a  gas  journal,  averaged  about  10  per  cent. 
j>er  annum,  while  the  (wpulation  doubled  every  17  years. 
Since  the  adoption  of  the  electric  light,  however,  the 
increase  has  been  much  more  rapid.  It  almost  immediately 
rose  to  12  per  cent,  per  annum,  and  in  1887  it  was  equal  to 
about  14  f>er  cent,  per  annum.  This  ratio  was  still  further 
exceeded  in  1888-9-90.  The  output  of  gas  in  New  York  is 
doubling  itself  now  in  a  period  of  6^  years  instead  of  10 
years.  The  president  of  the  Standard  Gas  Company  thinks 
that  one  reason  for  this  very  rapid  increase  is  the  fact  that 
the  electric  light  has  educated  the  human  eye  to  require 
more  light,  and  that  people  are  not  satialied  with  the 
quantity  they  formerly  regarded  as  sufficient 

Contracts. — The  following  are  mentioned  as  likely 
contracts  for  the  application  of  electric  light :  New  hospital 
at  Bradford — J.  B.  Bailey,  architect ;  Dalton-in-Furness, 
Co-operative  Society  premises — J.  Mcintosh,  architect, 
Barrow;  Com  Exchange,  Gainsborough — D.  Macdonald, 
borough  engineer  ;  Weights  and  Measures  Offices,  Leeds — 
borough  engineer,  Leeds ;  Bank  at  Maryborough  (Ireland) — J. 
O'Callaghan, architect,  16,  Nassau-street, Dublin;  Workhouse 
at  Newcastle  ;  Academy  at  Stonehaven  for  Dunottar  Elduca- 
tional  Trust;  Grammar  School,  Wakefield,  apply  headmaster; 
Court  House,  Cork — Court  House  Joint  Committee,  Cork  ; 
Library  Buildings,  Southampton — (W.  Henman,  architect), 
apply  librarian,  Public  Library,  Southampton  ,  new  Muni- 
cipal Buildings,  Oxford — Mr.  Bickerton,  town  clerk,  Oxford  ; 
Public  Library,  Brechin, Scotland — architect,  J.  M.  Fairloy, 
122,  George-street,  EdvwWt^-,  ^cXv;&^^x^kw^,^^^M8^'^ — 
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J.  IjillgretenC^ty  Chambers,  Olugow;  Infirmary,  Tad 

caster — J.A.Broniet,clork  ;  Arcade  at  Torquay — J,  Watson, 
architect ;  Sleight's  Hall,  Whitby — Glark  and  Moscrop, 
architects,  Feetbams,  Darlington. 

Blaidstone. — At  a  meeting  of  tho  Maidstone  Local 
Board  on  Tuesday  the  sub-committee  on  electric  lighting 
reported  a  long  conference  with  the  manager  of  the  Electric 
Installation  Company,  when  they  ascertained  that  if  the 
Local  Board  obtain  a  provisional  order  they  will  experience 
great  difficulty  in  getting  any  electric  company  to  take  a 
transfer  thereof  \  that  the  cost  of  the  smallest  installation 
would  be  X3  a  light,  for  5,000  lights,  and  that  if  the  com- 
pany carried  out  the  lighting  of  Maidstone  the  Board 
would  have  the  power  to  purchase  the  undertaking  at  any 
time  at  a  sum  yielding  5  per  cent,  on  the  outlay.  The 
committee  viewed  the  comfiauy's  works  at  Chelsea,  which 
were  no  doubt  as  good  as  any  existitig  at  the  present  time. 
Councillor  Barker  urged  the  appointment  of  a  committee 
to  discuss  the  question  of  working  the  electric  lighting 
themselves  or  not.  He  believed  it  would  pay  to  do  their 
own  work.  The  clerk  said  they  must  decide  on  this  course 
before  October  1,  or  they  would  again  be  too  late  to  obtain 
a  ]>roviBional  order.  It  was  then  resolved  to  appoint  a 
committee  to  report  further  on  the  matter. 

Nomenolatore. — The  German  nation  are  very  retro- 
spectively conservative,  and  strive  to  make  all  their  terms 
thoroughly  Teutonic  and  simple.  The  telephone  has  been 
known  as  the  *'  Femsprecher,'  or  far  speaker,  and  now  we 
notice  that  the  telegraph  is  being  termed,  in  business  circu- 
lars of  Morse  telegraph  instruments,  the  "Farbschreiber." 
In  this  case  the  terms  are  well  known,  and  Httle  good 
could  lesult  from  altering  them,  but  in  many  cases  the 
homely  straightforwardness  of  the  German  technical  terms 
is  really  an  aid  to  learners,  and  the  feeling  of  desire  for 
directness  is  not  one  to  be  despised.  Nothing  in  electrical 
matters  so  bothers  and  frightens  the  student  and  the 
average  engineer  than  those  terms,  incomprehensible  at 
sight,  such  as  electro-kinetics,  hysteresis,  and  so  forth,  and 
even  electromotive  force,  while  electric  pressure,  resistance, 
lag,  dip,  etc.,  almost  carry  their  own  explanation.  The 
simplitication  of  scientific  nomenclature,  as  against  what 
might  be  termed,  in  imitative  verbosity,  its  "augmented 
nebulosity,"  is  a  matter  that  deserves  constant  and  serious 
attention  from  those  who  are  in  the  seats  of  learning  as 
well  as  from  engineers. 

Sevenoaks. — At  a  meeting  of  the  Sevenoak.s  Local 
Board  on  Monday,  27th  July,  a  letter  was  received  from 
the  secretary  of  the  Electric  Tiust,  Limiteil,  referring  to 
the  extension  of  time  for  executing  works  luider  tho  Seven- 
oaks  Electric  Lighting  Provisional  Order,  obtained  by 
them  last  year,  and  stating  that  they  had  applied  to  the 
Board  of  Trade  for  an  extension  of  the  order  for  1 2  months 
on  the  ground  that  they  were  in  communication  with  the 
clerk  and  surveyor  to  the  Local  Board.  The  clerk  (Mr. 
H.  J.  ThompAon)  said  that  the  latter  part  of  the  letter  was 
not  strictly  correct,  as  no  communication  had  been  received 
from  the  trust,  who,  under  their  order,  were  bound  to 
commence  the  work  within  12  months,  but  had  not  done 
80.     The  surveyor  said  if  ^^^  T^-^ard  acceded  to  the  applica- 
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Mmuoh.— The  Municipality  of  Munich  has  deddfdk 
erect  a  central  electric  light  station,  and  hm«  commidMii 
Herr  Oscar  von  Miller  to  prepare  a  scheme.  The  report^ 
Herr  von  Miller  states  that  the  motive  power,  to  the  flOB 
of  2,250  h.p.,  will  be  available  from  the  falls  of  the  k 
Four  turbines  will  drive  as  many  dynamos.  The  ligitf^ 
of  the  streets  will  be  carried  out  by  307  arc  lamp^  k 
tributed  over  a  circuit  of  about  five  miles.  The  TownW 
muriici[jal  buildings,  post  office,  museum,  docks,  a&d«lk 
public  buildings  will  take  aomo  6,000  lampa.  Mfllil 
power  will  also  be  distributed.  The  following  is  the  I* 
mate  of  the  first  cost : 

Hydraulic  construction  1,200,000  marki 

Foundations,  etc.,  for  engines...  380,000  „ 
Turbines  and  races,  and  erection  353,000  „ 
Engines  and  boilers,  and  erection  1 7  5,000  „ 
Dynamos  and  electric  apparatus  264,000  „ 
Mains    1.028,000       „ 


ToUl  (say,  £170,000)...  3,400,000  marioL 
The  cost  of  ninning,  including  interest  on  capital  andik^ 
ciation,  aie  given  at  600,000   marks.     The  lamp-bour  ' 
16  c.p.  will  bring  14  pfennig  (ITd.),  and  the  lamp-ho«r| 
arc  will  be  14'1  pfennig  (or  l*7d.). 

Iiondon  County  Council* — The  Highways  Committw 
at  laal  meeting  lefKjrtod  that  they  had  considered  a  DOtc<r 
dated  2l3t  July,  1891,  from  tho  Metropolitan 
Supply  Company,  of  intention  to  lay  mains  in  Am 
road  and  Bloomfield-street,  Faddington.  The  propws 
works  are  similar  to  those  of  this  company  which  ^ 
Council  has  approved  on  previous  notices,  and  they  rtem 
mend  that  the  sanction  of  the  Council  be  given  to  Ui 
works  referred  to  in  tho  notice  upon  condition  that  ^ 
company  do  give  two  days'  notice  to  the  Council's  chio 
engineer  before  commencing  the  works  ;  that  tli 
mains  be  enclosed  in  iron  pipes  or  efficient  cisa%\ 
and  be  laid  under  the  footways  wherever  it  is  U 
practicable  to  do  so  ;  that,  as  an  additional  precaotel 
against  accident  through  defective  insulation  of  the  nuiaii 
each  of  tho  street  boxes  shall  bo  provided  with  an  inner  tt. 
well  as  an  outer  cover,  the  two  insulated  from  each  otlSi 
as  f»r  as  practicable ;  and  that  the  outer  cover,  which 
consist  of  an  iron  frame  filled  in  with  material  to  suit  tbi] 
paving,  shall  be  efficiently  connected  to  earth.  They 
have  to  report  the  receipt  of  a  notice,  given  in  accoi 
with  tho  decision  of  the  Council  to  accept  four  days*  (ini 
of  one  month's)  notice^  in  respect  of  the  laying  of  se; 
line  from  mains  already  laid  from  the  Electricity  Sup|i>] 
Corporation  to  supply  No.  37,  Strand. 

Iron  and  Steel. — Engineers  of  every  kind 
nowadays  to  face  the  problems  of  the  utilisation  of  iroi 
and  steel  in  nearly  every  department  of  their  constructiii 
work,  and  to  tboso  who  experience  does  not  lie  amoni^t 
the  actual  foundry  and  forging  practice,  a  book  such  ai 
that  we  have  before  us  should  be  invaluable.  Its  titk 
explains  itself — "  Economics  of  Iron  and  Steel — being 
attempt  to  make  clear  the  best  everyday  practice  in 
heavy  iron  and  etoel  trades  to  those  whose  proviuce  it  is 
deal  with  tho  material  after  it  is  made,"  by  H.  J.  Skeli 
(illustrated;  Biggs  and  Co.,  5s.).  Mr.  Skelton  traces  froi 
the  iron  ore  tho  manufacture  of  pig  iron,  explaiuing  the 
varieties  of  ore  and  of  pig,  and  tho  qualities  of  the  best 
kinds  and  branrls  of  cast  and  wrought  iron.  ParticuUr 
attention  is  everywhere  given  to  the  description  of  the 
most   usual    processes    and    sei'tiotis,   so    that    customoiv 

»ering  may  know  what  are  tho  most  easily  obtainabls 
Tho  actual  mothodt;  of   best  modern  practice 
od  at  aomo  length,  and  tho  work  is  illustrated  not  onl; 
»igns  and  doUila  of  pig,  angle,  tec,  and  other  iroi^ 
Tlth  many  photographic  roproductiona  of  actiuf 
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^or]<H  ukon  from  the  Ebbw  Vale,  the  Lilleshall,  ami  the 
-^teei  Company  of  Scotland  works.  The  chapters  on  steel 
^re  equally  practical;  the  methodfi  of  manufacture  arc 
^escribe4i  and  compared,  and  the  applications  dealt  with. 
•Great  attention  is  paid  to  the  question  of  testing  both  iron 
^nd  steel,  and  much  information  not  otherwise  easily 
^attainable  is  given,  as  Mr.  Skolton  has  at  command  full 
l§>articulars  from  a  largo  trade  experience  of  the  manii- 
'acturers',  Admiralty,  and  Boaitl  of  Trade  tests.  The 
"^ork  concludes  with  a  score  of  pages  giving  a  very  com- 
f  jlete  list  of  the  trade  sizes  of  rolled  iron  and  steel,  with 
oiuparative  prices  and  remarks,  and  altogether  makes  one 
of  the  most  useful  books  of  reforouce  that  an  engineer 
could  place  in  his  library. 

Eeremont.  —  The  last  monthly  meeting  of  the 
Egrcmont  Local  Board  had  before  them  the  questioit  of 
electric  light  It.being  stated  that  the  gas  rate  would  be 
48.  per  1,000  cubic  feet,  a  letter  was  read  from  Messrs. 
'  Nicholson  and  Jennings  stating  that  the  cost  of  a  complete 
\  light  installation,  excepting  motive  [wwer  and  house,  would 
1)0  £1,972.  10b.  They  also  asked  for  information  as  to  the 
£iver  Eden  with  a  view  to  it  being  utilised  as  motive 
i  |X)wor.  The  chairman  said  it  appeared  the  outlay  in 
adapting  the  electric  light  would  be  very  expensive.  The 
clerk  said  Messrs.  Nicholson  and  Jennings  originally  fixed 
the  cost  at  £3,000,  but  if  water  were  going  to  bo  used  as 
the  motive  i>ower  they  had  reduced  it  to  £1,072.  The 
surveyor  stated  the  gas  came  to  abotit  £300  a  year.  The 
gas  costs  about  £200,  besides  the  cost  of  other  work. 
The  view  was  expressed  that  there  would  not  be  enough 
water  in  the  river  daring  the  summer  months.  The 
chairman  referred  to  the  installation  at  Keswick.  Mr. 
Smith  stated  there  was  ])Ienty  of  fall  and  power — any 
amount.  The  chainnan  thought  thoy  ought  to  be  sure  of 
having  it  all  the  year  round  if  the  public  were  to  have 
the  benefit  of  it  in  private  houses.  Mr.  Armstrong 
thought  the  tender  a  remarkably  small  one.  They  could 
borrow  £2,000  at  4  per  cent.  It  might  be  too  late  in  the 
year  to  entertain  it  now  ;  but  if  the  i^as  company  did  not 
give  them  better  terms  another  year  it  should  be  seriously 
considered.  Mr.  Stout  said  there  was  not  the  slightest 
doubt  but  that  they  were  paying  far  too  much  for  the  gas. 
Whitehaven  had  it  at  Ss.  2d.,  and  the  only  difference  in 
producing  it  at  Egremont  would  be  the  carriage  of  coal. 
The  chairman  said  the  gas  company  had  laid  out  a  lot  of 
money  in  putting  down  the  pi[>es.  He  did  not  think  they 
could  let  them  have  gas  much  cheaper.  After  further 
discussion,  the  surveyor  was  instructed  to  rei>ort  upon  the 
subject  at  the  next  meeting,  and  it  waa  agreed  to  supi>ly 
the  information  asked  for  by  Messrs.  Nicholson  and 
Jeuninga. 

Britisli  Assooiatlon.— The  president-elect  of  the 
Cardiff  meetinj^  is  Dr.  William  Huggins,  F.ItS.,  one  of 
the  most  eminent  astronomers  living,  whose  spectroscopic 
researches  on  the  celestial  bodies  have  yielded  the  most 
brilliant  results.  It  is  probable,  then,  that  Dr,  Huggins'a 
presidential  address  will  deal  mainly  with  the  work  of  his 
life,  and  he  may  be  expected  to  review  briefly  the  results 
which  have  been  achieved  by  the  application  of  spectro- 
scopic photography  to  the  heavenly  bodies.  From  the 
president,  Prof.  0.  J.  Lodge,  F.K.S.,  of  Section  A 
(Mathematics  and  Physics),  something  at  least  original,  if 
not  startling,  may  be  exi)ected.  It  is  understood  that  be 
{>ropoBe9  to  advocate  the  establishment  of  a  permanent 
Government  physical  laboratory  on  the  lines  of  the 
Greenwich  Observatory  to  be  devoted  to  physics  instead  of 
astronomy  ;  taking  up  the  more  serious  <|uantitativo  deter- 
minations, and  the  observation  of  molecular  changes  in  the 
properties    of    materials.       It    ia    proposed   to    bold    iu 


Section  A,  if  possible,  in  conjunction  with  Section  G,  a 
discussion  on  "Units  and  their  Nomenclature,"  having 
special  regard  to  the  new  electrical  and  magnetic 
units  now  becoming  necessary  for  practical  purposes.  The 
president  of  Section  G(Mechanical  Science)  is  Mr.T.  Forster 
Brown,  the  well-known  engineer,  and  his  address  will  deal 
chiefly  with  mochanicul  apjdiances  associated  with  coal 
mining,  and  aj)ecially  with  reference  to  South  Wales,  The 
liddrcss  will  have  reference  to  the  application  of  compressed 
air  to  mining  puqioses,  electricity  in  mining  operations,  and 
to  modem  improvements  in  shipping  coal.  The  following  are 
among  papers  which  have  been  promised  for  this  section  : 
Messrs.  P.  W.  Willans  and  M.  Robinson,  on  the  Willans 
engine ;  Mr.  W.  Itobinson,  on  a  |)etroleum  engine ;  Mr.  E. 
Vernon,  on  the  B<'mier  hot^air  motor ;  Mr.  R.  H.  Thorpe, 
on  the  Otis  electric  elevator ;  Mr.  W.  H.  Preece,  on  the 
London  and  Paris  telephone ;  Mr.  A.  K.  Bennett,  on  the 
telephone  of  the  future ;  Mr.  S,  Walker,  on  colliery  lami»8  ; 
Mr.  T.  Timmis,  on  electric  lighting  of  trains  ;  Mr  J.  £.  U. 
Gordon,  on  sub-stations. 

Tele^apbing  Across  Indian  Rivers. — Of  several 
tolegniphic  lines  nuining  from  Calcuttii  to  diffcronts  parts 
of  India,  there  are  five  proceeding  almost  due  east,  throe 
of  which  convey  the  Burmese  traffic,  and  the  other  two  the 
Dacca,  Chittagong,  and  neighbouring  traffic  The  country 
through  which  these  lines  yiaas  is  intersected  by  wide 
rivers,  in  which  connecting  cables  are  submerged.  For 
instance,  the  Pudda  river,  which  is  seven  miles  broad  near 
Calcutta,  is  cabled  at  two  points  12  miles  apart;  and  it 
often  happens  that  those  cables  break  down  while  the 
river  is  in  flood,  so  that  repairs  arc  diflicult  or  dangerous, 
and  a  boat  service  to  convey  the  messages  from  bank  to 
bank,  though  practicable,  is  costly  and  slow.  For  some 
time  past,  therefore,  it  has  been  the  practice  in  such  a 
cose  10  telegraph  the  message  by  means  of  Major  Cardew's 
vibrating  sounder  through  the  iron  sheathing  of  the 
cable  instead  of  the  interrupted  cojiper  conductor.  This 
innovation  is  due,  says  the  Times,  to  Mr.  W.  F.  Melhuish,  of 
the  Indian  telegraph  service.  Two  methods  are  followed, 
both  of  which  are  quite  successful.  Either  a  complete 
metallic  circuit,  or  "  loop,  "  as  it  is  called,  is  formed  by  two 
land  lines  and  two  cables,  the  earth  being  excluded,  or  a 
simple  circuit  is  made  of  one  land  line  and  the  broken  cable, 
with  the  earth  as  a  return  wire  in  the  ordinary  way.  In  the 
latter  case,  notwithstanding  the  fact  that  the  iron  wire  of 
the  cable  which  form  the  make-shift  conductor  are  in 
contact  with  the  water  for  seven  miles  across  the  river,  the 
signals  of  the  Cardew  sounder  can  be  read  with  ease,  oven 
when  the  apparatus  is  4in.  from  the  ear.  This  instrument, 
which  has  already  been  described  in  our  columns,  was  also 
tried  on  the  copper  conductor  of  a  cable  which  was  com- 
pletely severed,  and  the  signals  managed  to  i)a8s,  either  by 
induction  across  the  break  or  through  the  surrounding 
insulator.  It  is  admirably  adapted  for  telegraph 
signalling  in  wild  countries  or  with  an  army  in 
the  field,  and,  as  Indian  telegraphists  say,  "  it  will 
work  through  anything. "  The  method  in  question  has 
enabled  the  Indian  Telegraph  Department  to  dispose  of 
the  local  traflic  and  keep  the  Burmese  liiies  free  for  their 
legitimate  business.  While  upon  this  subject,  we  may  add 
that  Mr.  P.  V.  Luke,  CLE.,  director  of  telegraphs,  Calcutta, 
is  now  in  England  aiTanging  for  stores  and  apparatus  to  be 
sent  to  India,  and  has  contrived  a  very  handy  |>ortable 
field  telephone  station,  consisting  of  a  strong  teak  box 
containing  a  combined  receiver  and  tninsmitter  made  in 
one  piece  and  held  by  the  hand  for  speaking  and  listening, 
together  with  a  call-bell,  switch,  and  two  cells  of  a  dry 
battery.  The  box  is  of  small  dimea%\QV\^  wA  vassJc^  <a»x6ji^ 
iu  ouoWud. 
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THE  ORIGINAL  ROTARY-CURRENT  DYNAMO  OF 
HASELWANDER,  AND  THE  PRIORITY  IN  THE 
INVENTION  OF  THE  ROTARY-CURRENT  SYSTEM. 

From  a  lecture  on  the  rotary-current  system  delivered 
by  Dr  Epstein,  on  April  12,  1891,  in  the  Klectrotochnical 
Society  of  Frankfort,  and  published  in  Noa.  32-34,  1891,  of 


seta  are  connected  together,  the  other  ends  lead  laf 
three  terminals  of  the  dynamo.    To  enable  the  i 
to     bo    understood,    tho     annexed     diagram 
the     arrangemen t     with    only    three      coi Is,    A, 
aj  bf  c  denote  the  dynamo  terminals.     The  second 
represents  a  ring  with   12  coils,   similar   to  tboie  ^ 
dynamo.     Here  the  ends  of  each  coil  are  led  to  an  uml 


Fifi,  1. — Diagram  of  a  Tliree-Coil  KoUiry  L'unont  Dyimino. 

the  EleUrotechnuclur  Anzei^tr,  wo  take  the  following 
particulars  with  reference  to  Hasel wander's  oridnal  rotary- 
current  dynamo,  which  was  exhibited  in  the  lecture  hall, 
and  was  explained  by  the  lecturor  and  by  the  designer, 
Herr  Haselwander. 


Fit;.  '2. — I)iaf(ra,m  of  Connoctione  in  HantolwAnrler's  Dynaa^ 

terminal-board  at  the  front  of  the  armature,  and  thorefl 
nected  to  terminal  screws.   The  connections  can  be  i 
as  to  generate  a  strong  current  at  a  low    pressure,  or,  t>1 
versely,  a   low   current  at  a  high  pressure.     The  oatpel 
of  this  machine,  calculated  in  continuous   current,  ii  SI 


Fit..    ,r. U.W-t.lVV.iii*.04    . 


^-<._  ;ji.t^ul  i J^ii.ii 


.i  1887. 


This  dynamo,  rGjiresented  in  the  annexed  figures,  waa  amperes  by  1 10  volts  at  960  revolutions.    The  total Jwai  ght 

con««'r"«-*«^  in  the                 of  li>87,  and   first  set  to  work  is  303  kg.  (6671b.)  ,  tho  weight  of  copper  222  kg.  (t9ih  ). 

-io!-                    nae  year.     It  has  a  four-pole  In  tho  dlacusaaion    which  followed    the   lecture    ab  on 

nor  of        '^■^Monary  ring  mentioned,  and  in  which  Herrou  HaselwanAor,  Lihme  yar, 

'  ufirn  Dolivo-DobrowoUky,    Dr.    May,   and    *^"    i««t.. —      a-^% 


on 
fie 
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di^ 

JTTOU 


with 
ep 


wire, 
'\re 


^,   —   — J,   —    the    lecturer     tool^ 

part,  the  (juestion  of  tho  priority  in  the  invention  of  the 
I otary-current  system  waa  agitated;  as  the  matter  w« 
liscu4fted  mainly  by  ^lar^ons  concarnei,  a   brief   hiatoi 
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count  of  this  invention  might  be  of  some  interest  and  not 
'  Vout  use  for  a  due  appreciation  of  the  relative  merits  of 
inventor. 

e  first  idea  of  a  rotary-field  motor  belongs  to  Prof. 

'ialileo  Ferraris,  who  made  his  expcrimcntH  relative  thereto 

m  the  autumn  of  1885,  and  on  March  28,  IHH8,  delivered  a 

^  «port  upon  his  system  in  the  It.  Acciuh^niM  ddh  Srieiue  di 

^Torino  :  his  paper  was  published  in  the  Traiisaciions  of  that 

^^ademy  in  the  same  year.      By  combining  two  separate 

I  >quiperio<lical  alternate  currents  difi'ering  by  OOdeg,  in  thoir 

>hase,  he   generates  in  a  stationary  four-pole  field   maf^et 

\  rotating  field  which  drives  a  massive  or  closed-coil  arma- 

ittre.  He  obtains  the  two  working  divergent  currents  from  a 

lingle  alternate   current  in  the  following  ways:   (1)  By 

loubling  the  original  alternate  current  with  its  secondary 

itirrent  produced  in  a  transformer ;  (2)  by  splitting  the 

original  or  the  secondary  alternate  current  in  two  branches, 

>ne  of  which  is  suitably  retarded  in  its  phase  by  means 

>f   self-induction  ;   (3)  by  combining  two  divergent-phase 

lecondary  currents  produced  by  the  original  in  two  difTerent 

transformers,  or  in  a  single  transformer  specially  designed 

br  this  purpose. 

On  May  18,  1888,  Tesla,  in  America,  reported  U|)on  hia 
rotary-field  system;  the  two  alternate  currents  differing  by 
30deg.  he  employed  for  driving  a  rotary-field  motor  were 

BBnerated  directly  by  means  of  a  Gramme  armature 
ynamo  and  transmitted  to  the  motor  by  means  of  four 
single  wires,  which  number  was  subsequently  reduced  to 
Eihree. 

In  the  summer  of  1887  Haselwander,  in  Germany, 
designed  a  four-pole  rotary-current  dynamo  generating  a 
complex  current  of  three  currents  displaced  by  I20deg.  in 
'tbcir  phase,  and  transmitted  by  means  of  three  single 
'"Wires ;  he  employed  in  his  dynamo  the  so-called  open  inter- 
linking. On  July  21,  1888,  Haselwander  applied  for  a 
German  patent,  the  specification  of  which,  sealed  undei  the 
eamo  date,  on  account  of  some  formalities  hud  to  be 
renewed,  was  accepted  in  1880  and  published  in  Juno,  1890. 

On  May  9,  1887,  Bradley  applied  for  an  American 
patent,  the  specification  of  which  was  published  on  the  2nd 
of  October,  1888.  In  this  patent  he  describes  the  genera- 
tion of  two  alternate  currents,  differing  by  90deg.  in  their 
phase  by  means  of  an  ordinary  Gramme  armature ;  the 
ourrenta  are  taken  off  four  slide  rings  and  transmitted  by 
means  of  four  single  wires.  In  a  subsequent  patent, 
applied  for  on  October  5,  188S,  and  published  on  August  20, 
1889»  Bradley  reduces  the  number  of  slide  rings,  and  that 
of  conducting  wires  to  three,  for  generating  a  three-phase 
current  comi)leK,  the  single  currents  of  which  differ  by 
120deg.  in  their  phase.  He  employs  the  so-called  closed 
'  interlinking. 

From  this  short  sketch  we  see  that  Ferraris  first  conceived 
and  worked  out  into  a  system  the  idea  of  rotary-field 
working;  Tesla  first  announced  the  direct  genemtion  of 
two  separate  divergent-phase  currents,  by  means  of  a 
dynamo  for  driving  rotary-field  motors ;  Haselwander  and 
Bradley  are  the  inventors  of  the  generation  of  the  inter- 
linked three-phase  rotary  current  oy  moans  of  a  dynamo 
for  driving  rotary-field  motors. 

The  merits  of  subsequent  invenkors  consist  partly  in 
pm'ely  practical  perfections,  and  partly  in  slight  arbitrary 
modifications  of  the  oxieting  system. 


THE  DISTRIBUTION  OF  ELECTRICAL  ENERGY.* 

BY   W.   C.    RKCHNIEWSKI. 

The  object  of  this  paper  \s  to  pass  in  review  the  different 
systems  of  distributing  electrical  energy,  and  to  examine 
in  what  respects  each  of  them  is  iipplicable,  taking  into 
account  the  advantages  and  disadvantages  they  present. 

The  two  great  systems  before  us  are  the  coTitiinious- 
current  system  and  the  alternate-current  system,  each  of 
them  comprising  a  largo  number  of  subdivisions.  p]ach  is 
cajjable  of  giving  a  good  distribution  for  electric  lighting 
purposes,  and  the  only  reason  which  rendere  one  or  other 
preferable  is  the  cost  of  installation  and  of  maintenance. 

It  is  solely  from  this  purely  practical  point  of  view  that 

*  Translatod  from  VEltctrichn, 


we  shall  study  these  Bystems,  commencing  by  the  simplest 
case  of  all,  that  of  a  small  and  thickly  populated  district. 
Everything  points  to  the  use  of  continuous  currents  for 
this  case. 

Continuous  Cuurknts. 

1.  Lighting  of  a  Small  District, — We  will  aupjiose  3,500 
lamps  of  10  c.p.  uniformly  distributed  within  a  radius  of 
600  yards  around  a  central  station,  Fig.  1. 


Ut 


M 


Fiu,  1. 

We  will  allow  a  maximum  loss  in  the  mains  of  5  per 
cent,  tor  the  lamps  that  are  farthest  away,  which  corre- 
sponds to  the  fall  of  5*5  volts  in  a  distributive  system  of 
110  volts.  By  over-compounding  the  machines  at  the 
central  station  275  volts,  the  maximum  vaiiation  at  the 
lamps  will  be  reduced  to  275  volts,  or  2*5  per  cent.,  which 
is  well  within  the  limits  allowed  in  practice. 

Taking  the  figure  of  40  watts  per  10-c.p.  lamp,  the  total 
enerpy  necessary  will  be  140,000  watts.  Two  groups  of 
machines  of  100  h.p.  will  therefore  suffice,  a  third  being 
included  for  safety  against  accidents. 

The  following  will  be  the  cost  of  first  installation  for  the 
central  station  and  mains  (Their  equivalents  are  also 
given  in  En^jlish  money  at  £40  per  l,000f.) 

(a)  Central  station  :  £, 

Sites,  buildings,  and  offices 33,000 

Three    sets    of    machines    of 
100  h.p.  (one  spare),  each  in- 
cluding   boiler,    condensing 
engine,  pipes,  belting,  etc. ...     24,000f. 
Dynamos 10,000 


(1,320) 


I 


Three  sets  at    34,000    102,000    (4,080) 
Switchboards,  instrumente.  eta 10.000       (400) 


145,000f.  (£5,800) 

{h)  Mains  : 

We  have  allowed  a  maximum  loss  in  the  conductors  of 
5  percent — i.e.,  5*5  volts  if  the  normal  pressure  be  110 
volu ;  this  fixes  the  density  of  cuirent  in  the  wires  for  a 
lamp  placed  500  metres  (550  yards)  away  (1,000  metres,  or 
1,100  yartls,  return)  at  0*4  ampere  per  sijuare  millimetre 
section  (say  260  amperes  per  square  inch). 

The   total   number  of  amperes  is  -^ — :^^^ —  =  1,295. 


The  total  section  of  conductor 

1  295 

station  will  therefore  be  -! 

0*4 


110 
at  the  entrance  to  the 

=    3,237-5  mm.'-   say   32*4 


cm.2  (or  12  square  inches). 

The  lamps  being  uniformly  distributed  around  the 
central  station  on  a  radius  of  500  metres,  the  average 
distance  of  a  lamp  from  a  station  will  be  333  metres.  The 
totid  volume  of  copper  will  therefore  be  2  x  33,300  x  324  = 
2,157.840  cubic  centimetres,  or  19,260  kilogrammes 
(42,4161b.,  or,  say,  19  toii8)|  coating  at  2^f.  per  kilo., 
48,200f.  (£1,928). 

It  is  difiicult  to  estimate  the  cost  of  laying  mains,  as  this 
varies  with  the  distribution  of  the  lamps,  the  system  of 
mains,  whether  overhead  or  underground,  the  system  of 
insulation  employed,  etc.  \  wo  will  take  approximately  the 
figure  of  20,000f.  (£800). 
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The  mains  laid  up  to  the  doora  of  consumere  will  be, 
therefore,  68,200f.  (£2,728). 

The  expenditure  necessary  for  an  electric  lighting 
company  to  produce  the  electricity  and  lead  it  to  the  doors 
of  the  houses  will  therefore  be  : 

f.  £ 

Central  station 145.000      (5,800) 

Mains  68,200      (2,728) 

213,200       (8,528) 
Working  capital,  say  36,800       (1,472) 

Total  capiul  engaged 250.000f.  £10,000 

To  estimate  the  cost  of  running  we  should  require  to 
know  the  number  of  lighting  hours  per  lamp;  in  other 
terms,  the  load  diagram  of  the  station.  We  may  in  most 
cases  estimate  the  period  of  Lighting  per  lamp  per  day  at 
two  hours,  which  will  correspond  to  about  2  x  40  x  3,500 
=  280,000  watt  hours,  or  400  h.p.  per  day. 

The  expenses  of  maintenance  may  be  estimated  thus  : 

f.  f.  £ 

1  chief  engineer 3,600 

1  assistant  engineer    2,400 

2  electrical  engine  drivers 5, 200 

2  stokers 4,200 

Staff.  toUl    15,400    (61G) 

Coal,  3  kg.  (6 '61b.)  per  horae-power 

hour=  3  kp.  x  400  x  365,  or  468 

tons  at  20f.  (168.) 9.360 

Oil,  waste,  etc 3,000 

Fuel,  etc.,  total    12,360    (494) 

Interest  on  a  capital  of  250,000f. 

at  5  per  cent 1 2,500 

Depreciation    of     buildings    and 

mains  at5  pei  cent  on  101,200f.       5,060 
Depreciation  and  repairs  to  plant 

I0percent.on  112,000f 11,200     28,700(1.160) 

Total    expense    of    main- 
tenance   56,520f.  (£2,260) 

These  expenses  do  not  include  the  charges  levied  by  the 
local  authorities,  which  will  v:iry  from  one  place  to  another 
in  a  manner  impossible  to  estimate  generally. 

To  sum  up,  with  this  system  of  distribution  and  with  an 
average  iluration  of  lighting  of  two  hours  a  lamp  per  day, 
we  have  as  cost  of  installation  per  lamp 

''^fi^^^  =  71'43f.(£2.  17fl.  2d.). 
3,600  ^  ' 

Annual  exiwnditure       ^^OJ.  ^  ^^,y^^  s^^   ^j^  v 
'  3.500  ^  ' 

The  weight  of  copper  in  the  mains  per  lamp  will  be 

IM??  =  5-5  kilog.  (12-llb.). 
3,500  ^  ^  ^ 

Wo  would  i>oint  out  here  that  the  central  station  is 
capable  of  supplying  current  for  3.500  lamps  burning 
simultaneoiialy,  which  presupposes  a  much  larger  number 
of  lamps  really  installed,  ae  it  can  never  happen  that  all 
the  lamps  of  a  town  are  burning  at  the  same  time. 

We  will  now  consider  the  manner  in  which  the  weight 
of  copper  in  the  conductors  increases  with  the  dimensions 
of  the  district  to  be  lighted,  taking  the  same  density  of 
lighting  and  the  same  percentage  of  loss. 

Let  us  suppose  that  the  linear  dimensions  of  the  district 
increase  in  the  ratio  of  «  to  1.  The  number  of  lamps  will 
become  «-  times  greater ;  the  density  of  current  in  a  wire 
for  the  same  loss  will  be  n  times  loss.  The  section  of 
mains  will  thus  become  n  times  greater  per  lamp,  that  is,  in 
reality  n^  times  greater  ;  their  length  having  also  increased 
in  the  proi>ortion  of  n  to  1,  the  weight  will  therefore  be  n^ 
times  greater.  That  is  to  say,  that  the  weight  per  lamp  of 
the  mains  in  a  system  \^xw  as  the  square  of  the  linear 
dimen.sions  of  the  space  •  •■  *^. 

Calli  ~'<  weight  Hub  of  the  B|»ace  to  be 

lighter  we 


We  have  teken  r  to  be  500  metres  (650  yards),  tal 


5-5  kg.  (r2'llb.) ;  whence  a 
therefore. 


5-5 


=  0-OOOOK; 


250,000 

XV  =  0000022  r2  kg.  per  lamp  (or  000004841b.  pfl 
Thus,  for  a  radius  of  1.000  metres,  we  shall  ban 

w  =  22  kg.  |>er  lamp  (48-4lb.)  ; 
and  for  a  radius  of  250  metres 

w  =  1*375  kg.  })er  lamp  (3lb.). 

It  is  therefore  seen  that  the  weight  of 
increases   very   quickly,   and  beyond    500   metm  il 
become  onerous. 

But  we  can  dispose  the  system  of  distribution  id 
a  manner  as  to  diminish  this  expense,  an  shown  in  F^ 


lall  han 

>  I 

mautfin 


We  will  suppose  the  lamps  distributee!  withiaas 
of  1,000  metres  from  the  station.  Instead  of  connc 
the  kmps  directly  to  the  station,  they  can  f>e  joiru 
secondary  centres  of  distribution,  a,  A,  c,  d^  «,  y,  g,  h 
centres  being  fed  by  feeders  A  «,  A  6,  ...  A  A.  The  * 
tage  of  this  arrangement  consists  in  the  fact  that  wi 
allow  a  greater  loss  of  voltages  in  the  feeders,  if  onl 
potential  is  kept  constant,  automatically,  at  the  f 
Uj  bj  Cf  .  .  .  .  A,  or  even  increased  by  275  per  cent 
normal  at  full  charge. 

We  can  thus  distribute  our  lighting  in  the  folk 
manner  : 

(1)  Central  district  around  A  of  800  metres  diameK 

(2)  Eight  districts  of  300  metres  radius  arranged  u 
the  first.  The  weight  of  copper  [wr  lamp  for  the  w 
district  will  be  w  =  -000022x400-  =  3*5  kg.  (7 'Tib.; 
lamp  ;  in  each  of  the  eight  peripheral  districts  w  =  0-OQ 

X  3002=  1-98  kg.  (4-35lb)  per  lamp. 

In  the  feeders  we  may  lose  up  to  15  per  cent. — i.e., 
volts.  Their  average  length  is  700  metres ;  this  deten 
the  density  of  current  to  bo  about  0*6  ampere  per  sc 
millimetre  (400  per  square  inch). 

The  current  per  10-c.p.  lamp  being  about  -30  am 
the  weight  of  feeder  per  lamp  will  be  7*5  kg.  (16'51b.). 

To  Bum  up,  we  shall  have  in  the  central  district  ! 
lamps,  and  2,240  x  1-98  =  4,435  kg.  (9,7571b.)  of  copp 
the  conductors.     In  the  exterior  districts  we   Bhall 
11,760  lamps  J  11,760  (3-5x7-5)  =  12,93Gkg.  (28,45! 
The  total  weight  of  copper  in  the  conductors  per  i 
therefore  be  ^" 


:>e^aaM 


It  is  thus  seen  that  we  economise  22— 9*5  kg.  =  12^ 
(27*5lb)  of  copper  per  lamp  by  reason  of  the  sin 
method  of  distribution* 

But  it  must  not  Iks  forgotten  that,  as  we  have  alh 
for  »  loss  of  1 0*5  volts  in  the  feeders,  it  will  be  noces 
to  have  the  plant  at  the  station  of  greater  capacity  to 
duco  the  rciptiHite  pressure,  and,  at  the  same  time,  ra 
more  coal  will  be  used.  These  ilisadvantages  are  com 
balanced  by  the  diminution  of  general  cost  resuUiiu 


^^^^Ma_ 


I 
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e  concentration  of  a  plant  of  greater  power  at  the  central 
station. 

Thret-Wire  System. — By  this  system,  which  is  too  well 

own  to  need  description  here,  five-oightfas  of  the  weight 

economised  at  the  cost  of  a  slight  complication.  This 
ystem  is,  moreover,  applicable  as  well  for  a  simple  distri- 
bution ii«  for  a  distribution  by  mean:^  of  feedern. 

Instead  of  leading  back  to  the  station  the  third  wire, 
which  serves  solely  as  compensating  conductor,  we  may 
impioy  an  equalising  systom  of  consiunption,  consisting  of 

0  armatures  fixed  to  the  same  armature,  and  turning  in 
the  same  ftekl. 

One  brush  of  each  armature  is  connected  with  the  inter- 
mediate conductor,  while  each  of  the  two  other  brushes 
oommunicite  with  one  of  the  main  conductors.  It  is 
easily  seen  that,  when  the  lam|>8  are  not  absolutely  equally 
distributed  on  the  two  circuits,  one  of  the  armatures  acts  to 
that  extent  as  a  motor,  and  absorbs  the  current  from  the 
circuit  which  has  too  few  lamps,  while  the  other  armature, 
acting  as  generator  moved  by  the  motor,  produces  current, 
and  adds  it  to  the  circuit  which  has  too  many  lamps  ;  this 
effect  therefore  tends  to  equalise  the  cuiTent  in  the  two 


1,650  to  1,800  metres  with  three-wire  system  and  feeders ; 

2,000  to  2,200  metres  with  five-wire  system  ; 

3,300  to  3,600  metres  wth  five-wire  system  and  feeders. 

(To  he  C4miinwd,) 


WILSON  HARTNELL  DYNAMO. 


Mr.  Wilson  Hartnell,  of  Volt  Works,  Leeds,  whose 
name  is  well  known,  esjiecially  in  the  North  of  England, 
as  having  carried  out  some  of  the  largest  mill  and  mansion 
electric  lighting — amongst  them  Wentworth  Castle — has 
recently  taken  London  offices  at  11,  Queen  Victoria-street, 
E.C.  It  may  not  be  yet  generally  known  to  our  readers  that 
Mr.  Hartnell  for  some  little  time  has  been  manufacturing 
his  own  type  of  dynamo,  and  we  have  recently  had  the 
opportunity  of  inspectingone  of  the  Hartnell  dynamos,  B  tjrpe, 
at  the  London  offices. 

The  dynamo  is  well  represented  in  the  accompanying 
illustration.  It  is  a  compact,  well-finished  machine, 
embodying  the  latest  and  best  practice  in  dynamo  design, 


Tito   Wilnoti  HiiitiieU   l>>iiauio. 


circuits.  Systems  of  four,  five,  etc.,  wites  can  also  be  easily 
employed,  the  intermediary  conductors  rotiu-ning  to  the 
station. 

The  lighting  district  of  the  Place  Clichy,  in  Paris,  is 
supplied  in  this  manner  with  five  conductors,  and  with  con- 
sumption equalisers,  to  regulate  the  current  in  each  circuit. 

The  dimensions  of  the  compensating  conductors  may 
vary  from  zero  to  a  cross-section,  equal  to  that  of  the 
outside  principal  conductors.  Taking  all  the  conductors  as 
equal,  we  find,  taking  as  unity  the  expenditure  in  copper 
for  the  simple  distributive  systom,  the  comparative  cost 
to  be  : 

For  the  three-wire  system  and  220  volts  at  the  lamps  =  | 
four      „  „  330      „  „        »  I 

'ive       „  „  410      „  ..        -A 

If  we  allow  10  kg.  (221b.)  as  the  limit  of  weight  of 
copper  to  he  employed  per  lump,  we  arrive  at  a  radius  of : 

G71  metres  around  the  station  with  the  simple  jxirallel 

systom  at  110  volts  ; 
1,000  to  1,100  metres  with  parallel  system  and  ordinary 

feeders ; 
1,074  metres  with  three  wire  system  ; 


and  with  some  sjtecial  [>oint8  of  interest.  The  magnets  are 
of  specially  annealed  wrought  iron,  and  the  magnetic 
circuit  is  of  ample  section. 

The  exteriors  are  finished  bright,  and  give  the  machine  a 
very  smart  look.  The  principal  feature,  however,  is  the 
armature,  which  is  very  large  for  the  size  of  machine,  being 
S^n.  diameter  for  the  B  type,  which  gives  27  amperes  at  j 
110  vulta  for  1,150  revolutions.  The  spindle  is  of  steel 
ly„iri.  diameter,  and  the  bearings  very  long  and  solid — at 
the  |)ullcy  end  6in.  long,  at  the  other  end  4in,  long.  They 
are  provided  with  double  oil  vessels  and  oil  outlet.  The 
commutator  is  correspondingly  large  and  solid,  being  Tin. 
diameter.  This  large  size  makes  the  machine  run  very 
cool  and  free  from  s(>arking,  and  in  practice  they  show  no 
appreciiible  wear. 

The  brushes  arc  arranged  on  a  special  carrier,  designed  \ 
by  Mr.  Hartnell,  in  which  a  strong  spring  is  released  by  a  ' 
trijrgur  arrangement,  and  the  brushes  presse*!  into  i>08ition. 
The  same  trigger  takes  off  the  brushes  by  an  ingeniouR 
reverse  action. 

These  dynamos  are  being  manufactured  at  Volt  Worka^ 
Lecils,  and  Mr.  HartueU  \*  v<tA^>j  \to  sA\>^\\"*i  SKx^vx-wSfc^K 
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reason  of  good  design  and  the  capacious  armature,  seems 
very  high.  There  are  several  cases  in  which  the  dynamos 
are  running  continuously  without  stop,  from  Monday 
morning  to  Saturday  night,  amongst  these  being  the 
Wheldale  Colliery,  Castlcford,  as  well  as  mills  at  Wakefield 
and  other  places. 

Messrs.  Fisou  and  Co,,  of  Leeds,  whose  works  were  fitted 
up  by  Mr.  Hartnellj  have  recently  spontaneously  stated 
that  **  it  is  a  distinct  pleasure  to  go  round  the  mill  and  see 
the  excellence  of  the  light,  the  tinish  of  the  workmanship, 
and  the  evident  proof  that  everything  is  good  of  its  kind. 

As  Irish  lighting  is  now  to  the  fore,  it  may  be 
mentioned  that  Mr.  HartnoU  has  recently  completed  the 
lighting  of  a  large  mill  in  Cork  for  Messrs.  Furlong  and 
Son,  the  result  of  which  was  so  satisfactory  that  orders 
were  at  once  received  to  fit  a  similar  plant  for  Messrs. 
Hallinan  and  Sons,  of  Fennoy,  immediately  followed  by  a 
second  installation  for  Messrs.  Furlong's  now  mills. 


of  things,   in   which   the   public   convenience    it 
sacrificed  to  that  of  the  various   companiei  ooi 
certainly  not  a  common-sense  one,  and  our  preieot 
is   to  enquire  how  it   may  be   remedied,  with  iam 
satisfaction  and  profit  to  both  the  general  public  ul 
telephone  companies. 

With    regard    to  subscribers,   the    system   of  dim 
according  to  the  number  of  conversations  naturallr  _, 
itself  as  being  perfectly  fair  in  principle,  while  itdoti 
with  a  good  many  superfluous  calls,  and  thus  lighM 
labour  of  the  exchange  attendants.      On   the  oUtff' 
however,  it  may   be  urged  that  the   increase  of  d 
labour,  rendered  imperative  by  the  necessity  of 
account  for  each   subscriber,   more  than    balAOoa 
advantages.     Clearly,  then,  there  is  but  one  way  in  v 
the  proposed  reform  can  be  effected,  and  that  is  br 
introduction  and  adoption  of  a  system  whereby  cocunu&q 
tion  can  be  obtained  from  any  point  of   a  far-spreading  d 


Mix  and  Geneit  Automatic  Telephone  Call-box. 


The  commercial  efficiency  of  the  dynamo  is  93  to  94  per 
cent,  in  the  larger  si/es,  and  it  may  also  be  run  as  a  motor^ 
giving  an  efficiency  uf  about  80  per  cent. 


THE  ABOLITION  OF  TELEPHONE  RENTALS. 


The  expiry  of  the  Edison  patent  will,  in  all  probability, 
mark  the  commencement  of  a  new  era  in  the  development 
of  telephonic  communication.  With  the  demand  for 
increased  efficiency  has  also  come  that  for  a  more  equitable 
system  of  charging  for  the  use  of  this  convenient  and 
expeditious  method  of  intercourse.  At  present  the  same 
annual  rent  is  required  from  the  subscriber  who,  perhaps. 
only  uses  his  instniment  onco  or  twice  daily  as  from  the 
stockbroker,  whose  daily  *'  calls  "  often  amount  to  hundreds. 
Again,  the  provision  made  for  the  great  bo<iy  of  the  non- 
subscribing  public,  in  the  shajw  of  *'  call-boxes,"  ifl,  to  say 
He  laasty  neither  ample  nor  easily  accoftsible.    Such  a  state 


Like  London,  payment  being  made  at  the  time  each  oqdtv 
sation  takes  place,  without  the  customer  being  subjected  1 
the  formality  and  inconvenience  attendant  upon  the  iiss 
the  present  "call-box." 

That  the  idea  of  prepayment  for  each  conversatioa 
feasible,  is  proved  by  the  great  success  which  has  attend 
its  adoption  by  the  English  Government  upon  the  Loodo 
Paris  telephone  line.  Another  argument  in  its  favour 
that  if  properly  carried  out  in  the  manner  indicated  aboi 
it  would  completely  prevent  the  frauds  to  which 
tele[ihone  companies  are  at  present  subject.  It  is  a  ire 
known  fact,  that  although  telephone  subscribers  are  pi 
bibitcd  from  allowing  outsiders  to  use  their  instrumenl 
they  are  so  frequently  and  j^)ersistently  pestered  by  th< 
non-sul>scribing  friends  for  "  the  use  of  your  telephone  I 
a  moment,"  that  they  are  obliged  to  give  way  occasional 
and  thus  the  company  is  defrauded.  The  adoption  of  sa 
a  scheme  as  that  propounded  above  would,  it  is  obvious,  pal 
complete  stop  to  this,  supposing  the  principle  of  **payin« 
before  conversation  "  to  be  taken  as  a  sine  jud  non. 


Aa  far  M  we  are  aware,  all  efforts  made  to  solve  the  problem 
^  l^hich  we  are  now  considering  have  hitherto  resulted  in 
kL  ailure  ;  but  very  recently  an  a[)paratU8  has  been  patented 
^  y  the  Actien  Gosellschaft  Mix  and  Gencst  Company,  of 
terlin,  which  they  claim,  with  some  show  of  reason,  to 
lOlfil  all  the  conditions  necessary  for  its  complete  and  efTec- 
d  solution.  A  short  description  of  the  construction  and 
>rking  of  the  machine,  which  is  described  by  lbs  inventors 
an  "  automatic  call-box,"  and  which  is  represented  in 
levatioD  at  Fig.  1,  and  opened  to  show  internal  arrange- 
lents  at  Fig.  2,  may  bo  interesting. 
^  Upon  a  coin  being  inserted  into  the  slot,  it  first  passes 
I  \hrough  the  usual  arrangement  for  testing  with  regard  to 
^^"iameter,  thickness,  and  weight.  Should  it  fail  to  p>as9  the 
.est,  it  is  rejected,  but  if  it  proves  satisfactory,  it  passes  t*> 
pair  of  grooves,  which  are  oiovablo  upon  u  hinge.  Hero 
progress  is  arrested  by  the  upper  of  three  wheel 
"Segments,  which,  protruding  into  the  aide  of  the  grooves 
.nd  actuated  by  the  armature  of  an  electromagnet,  form  a 
beck  arrangement.  Just  before  reaching  this  point,  the 
oin  has  pressed  a  small  projecting  lever,  thus  making 
^  ontact  and  allowing  bell  to  be  rung,  when  the  black  knob 
■■n  front  of  telephone  instrument  is  pressed.  The  call  is 
^^nswercd  in  the  ordinary  way  from  the  central  exchange, 
^^nd  if  tho  customer  is  informed  that  for  any  reason  the 


fallen  into  the  cash-box  before  the  other  has  passed  through 
the  testing  arrangement. 

To  sum  up  the  advantages  claimed  for  this  instrument : 

(1)  The  exchange  can  only  be  rung  up  upon  the  insertion 
of  a  particular  coin,  connection  being  thereupon  automati- 
cally made  for  the  purpose. 

(2)  The  money  is  refunded  if  the  desired  communication 
is  not  to  be  obtained. 

(3)  The  line  is  automatically  interrupted  upon  close  of 
conversation. 

(4)  Absolute  security  against  loss,  either  on  the  part  of 
the  company  or  of  the  customers,  no  tampering  or  failure 
being  possible. 

The  apparatus  is  now  being  tested  by  several  European 
Governments  and  telephone  companies,  and  after  the  expiry 
of  the  Edison  patent  it  will  be  shown  at  the  London  dop6t 
of  Messrs.  Mix  and  Genost,  34,  Aldcnnanbury,  E.C.,  in 
actual  operation. 


LAHMEYER  DYNAMOS. 


We  illustrate  herewith  the  continuous-current  dynamo 
of  Messrs.  Lahmeyer  and  Co,,  of  Frdnkfort.  The  Lahmeyer 


Lahmoycr  CoDtinaoud-Current  Dynamo. 


s 


L 


required  communication  cannot  be  obtained,  he  has  only  to 
press   the    white  stud,  when    the  movable  grooves   are 
thrown  forward,  rcloasitig  the  coin  from  the  check  arrange 
ment,  and  allowing  it  to  fall  to  the  refunding  box. 

Should,  however,  the  desired  connection  be  made  at  the 
exchange,  the  current  passes  through  the  electromagnet, 
attracting  the  armature  with  a  force  sufficient  to  overcome 
that  exerted  by  its  own  spring.  The  coin  thereupon  falls 
to  the  fixed  pair  of  grooves,  and  is  arrested  by  a  segment. 
Here  it  remains  until  tho  sij^nal  at  close  of  conversation  is 
given,  when  it  is  again  released  by  the  magnet  and  allowed 
to  fall  into  the  cash-box,  pressing  ca  route  a  second  lever 
which,  being  connected  diagonally  with  it,  replaces  same, 
and  at  tho  same  time  breaks  contact.  This  second  lever  is 
of  such  a  length  that  the  coin  passing  to  the  refunding  box 
presses  it,  replacing  the  Brst  lever  and  breaking  contact  as 
if  at  close  of  conversation. 

Should,  however,  the  closing  signal  be  omitted,  it  is 
obvious  that  the  coin  will  remain  in  position.  In  order  to 
prevent  loss  from  this  cause  a  lever,  connected  at  one  end 
to  the  armature,  and  terminated  at  the  other  by  a  small 
roller,  projecting  into  a  slot,  is  provided.  By  this  means 
the  armature  is  moved,  as  if  electrically,  upon  insertion  of 
the  next  coin,  and  the  one  remaining  in  the  instrument  has 


dynamo  is  a  compact  and  neat  form  of  machine  which  has 
achieved  great  popularity  in  Germany.  Messrs  Lahmeyer 
and  Co.  are  also  the  makers  of  tho  Hasehvaiider  rotary- 
current  dynamo,  an  article  upon  which  appears  elsewhere. 
Both  machines  are  exhibited  in  the  Franldort  Exhibition. 


TELEPHONE  COMPANY  OF  AUSTRIA. 

The  eighth  ordinary  meeting  of  thin  Company  was  held 
yctftorday  (Thursday)  afternoon  at  the  offices,  Mr.  Henry  Orewin^, 
chairman,  presidinj^.  The  ro[iort  ehows  a  total  to  credit  of  proht 
and  lo08  account  of  £4,485.  I8«.  9d.,  after  paying  debenture 
interest  and  interest  on  preference  shares.  In  view  of  the 
expiration  of  the  Company's  concessions  in  October  next, 
and  the  action  of  the  Austrian  Government,  the  Board  do 
not  recommend  tho  payment  of  a  dividend  on  tho  ordinary 
shares  at  present.  A\  ith  reference  to  the  Company's  con- 
cessions,  the  Cboirnaan  stated  that  the  [mrticulars  forwarded 
to  a  daily  paper,  and  ^ven  in  one  of  our  notes  this  week,  were 
so  accurate  they  mu«t  have  been  derived  from  otficial  sonrcee. 
Tho  Company  were  ably  represented  in  Vienna  by  Dr.  Eugen 
Weiasel  and  Mr.  Krause.  Some  of  the  Directors  had  already  visit«d 
Vienna,  and  otherH  were  about  to  do  so  again,  to  try  and  secure 
better  and  more  etjuitable  terms  from  the  Oovemmiscit.  TVv^^**aA^ 
had  hopes  of  sucoeedla^  vcv  Wvxa.  TV^  \v^«i^  %xA'>cftfiwwi!^  ^^k» 
unanlmo\ie\y  «Aopt«di, 
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GOODWILL. 

It  is  an  understood  thing  that  balance-sh' 
intended  to  give  as  little  infonuation  as 
There  is  an  item,  however,  which  appears  in  (k 
balance-sheets  of  most  electrical  corupaniefi  to 
exception  must  be  taken.  A  similar  item  \% 
usually  to  be  found  in  other  compsjiy  work. 
refer  to  the  item  termed  "goodwill.'*  Some 
since  reference  was  made  to  the  enormous 
standing  against  '*  patents  "  in  some  of  the 
sheets,  and  it  was  argued  that  by  the  time  a 
had  run  out  its  cost  should  disappear  from 
balance-sheet.  On  the  other  hand,  it  was 
that  unless  the  cost  was  exorbitant  it  was  not 
gether  necessary  to  depreciate  annually,  so  that  tb& 
became  n  il  at  the  expiration  of  the  patent.  There&e« 
to  be  a  strong  argument  in  favour  of  **  goodwil 
two  cases.  Firstly,  in  this  case  of  patents, 
are  usually  bought  during  a  speculative  boom 
particular  direction,  and,  owing  principally  to 
moters'  charges,  at  much  more  than  their 
value.  Then  comea  the  work  of  the  company » 
developing  a  business  to  sell  the  goods  nianufactuK 
under  these  patents.  For  a  term  of  14  y 
company  has  a  monopoly,  though  it  often  ob 
only  at  a  great  cost  in  litigation  to  stop  iufringemetf 
Of  course  we  are  only  discussing  successful  pateoli 
Our  contentiou  is  that  though  the  value  of  Uf 
patents  should  be  depreciated  annually,  so  thai* 
the  time  of  expiration  their  cost  iu  the  books  of  tb| 
company  stands  at  nothing,  there  should  be,  ontiri 
other  hand,  an  equivalent  in  the  annual  increaieai 
the  value  of  goodwill.  If  the  patents  are  dulyi* 
preciated,  and  no  equivalent  item  entered  on  tk 
other  side,  the  company,  at  the  end  of  every  yMr.i 
in  a  better  position  than  the  figures  of  the  balao* 
sheet  show,  because  it  really  has  an  asset  m  » 
going  concern,  the  value  of  which  is  not  shoin 
But  here  comes  a  difficulty.  No  amount  shoct 
be  put  into  a  balance-sheet  that  could  not  k 
appraised  at  the  figures  given  by  an  independefit 
authority.  Now,  if  goodwill  is  appraised  mertfj 
as  goodwill  at  the  end  of  every^  financial  ye«. 
it  must  necessai'ily  be  a  terribly  fluctuating  itert 
The  second  case  where  goodwill  must  be  considerel 
is  when  a  business  ia  bought  as  a  going  concern 
Generally  a  certain  amount  based  upon  past  annuii 
profits  is  allowed  for  *'  goodwill."  This  may  or  m»; 
not  figure  as  a  separate  item  in  the  balance-sbeei 
In  fact,  it  is  usually  lumped  in  the  item  purchasr 
money,  and  as  this  is  expended  upon  capital  acconnl 
duly  appears  upon  the  balance-sheet.  It  would  b« 
surprising,  however  to  find  the  item  "piirchiM> 
money  "  fluctuating  in  every  balance-sheet,  as  3 
must  do  if  the  value  of  the  "  goodwill "  is  assessed 
every  year. 

On  the  whole,  we  incline  to  the  opinion  that 
"  goodwill  "  as  a  separate  item  is  a  mistake.  In  the 
first  case  the  shareholders  can  be  duly  informed  tbsi 
though  the  patents  run  out  the  value  of  the  patents 
does  not  run  out  at  the  end  of  fourteen  years ;  and 
the  value  should  then  only  be  depreciated  in  the 
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l^ance-sheot  to  the  normal — tbat  is,  to  the  value 
ride  of  promotion,  etc.  In  the  second  case  the 
ftltie  is  a  constant  appearing  as  purchase-money 
^a  the  concern.  If  this  is  not  done  unfriendly  critics 
|Bky  insinuate  that  the  balance-sheet  is  cooked,  and 
Toes  not  show  the  real  state  of  affairs.  A  few 
^housands  more  or  less  put  to  goodwill  makes  a 
r  ;ood  or  a  bad  show. 

n  HARD  TO  PLEASE. 

p  Who  is  there  that  has  not  heard  the  tale  of  the 
fe|^n,the  boy.  and  the  donkey?  First  the  passers-by 
^■ighed  at  the  man  for  leading  the  donkey,  the  boy 
^Miking  behind.  Why  was  the  poor  boy  to  walk 
^^h   an  animal  well  able  to  carry  him?     The  boy 

kas  put  upon  the  donkey.  Then  the  passers-by 
fviled  at  the  boy  for  riding  while  the  old  man 
ftlked.  Then  the  man  got  on  the  donkey  with 
fcthe  boy-  The  passers-by  then  reviled  them  for  their 
^cruelty  in  overloading  an  animal  they  were  more  fit 
lito  carry  than  it  was  to  carry  them.  To  please  these 
^critics,  the  man  and  boy  got  off,  and  proceeded  to  carry 
rthe  donkey,  which  in  its  struggles  to  get  free  fell  over 
{the  parapet  of  the  bridge  they  were  crossing,  and  so  was 
drowned.  Result,  no  one  was  pleased.  Very  much 
the  same  sort  of  criticism  goes  on  now  about  every- 
thing in  general,  and  electric  hghting  in  particular. 
The  state  of  the  law  is  such  that  it  is  best  for  supply 
companies  to  obtain  provisional  orders.  One 
important  question  is  whether  it  is  better  for  the 
company  that  its  shareholders  should  be  local  men 
interested,  both  as  shareholders  and  users,  in  local 
concerns,  or  outsiders  merely  investing  in  what  they 
may  deem  a  good  thing.  We  hold  and  have  always 
held  that  where  local  men  hold  the  shares, 
the  task  of  introduction  is  less  arduous,  and 
the  prospects  of  ultimate  success  much  gi'eater. 
Of  course  where  the  local  authorities  procure  a 
provisional  order,  outside  energy  is  somewhat 
at  a  discoxmt.  The  wisdom  of  the  critics  is 
shown  in  that  when  a  local  authority  starts  upon  the 
work,  it  is  told  the  proper  course  to  pursue  is  to 
support  a  provisional  order  ;  if  the  local  authority, 
insteadof  getting  an  order,  support  some  enterprising 
promoter  it  is  still  wrong  ;  if,  as  in  the  case  of  Dover, 
the  authority  starts  for  itself,  and  then  repents, 
and  asks  for  outside  tenders,  it  is  still  wrong.  The 
Brush  Company  very  naturally,  when  the  Dover 
authorities  stood  aside,  proposed  to  form  a  local 
company,  but  this  proposal  has  met  with  severe 
criticism.  It  is  said  that  tenders  for  electric  lighting 
are  like  tenders  for  printing,  and  that  the  Town 
Coimcil  would  not  support  an  outsider  in  forming  a 
local  company  if  printing  tenders  were  in  question. 
There  seems,  in  the  critic's  mind,  to  be  no  difference 
between  an  expenditure  of  fifty  pounds  and  one 
npf  fifty  thousand — in  an  expenditure  for  a  purely 
'^hemeral  purpose,  and  one  that  permanently  con- 
cerns the  town.  We  are  told  that  if  a  local  company 
had  made  a  proposal,  the  Town  Council  were  quite 
ready  to  entertain  it.  There  was  only  one  objec- 
tion to  this — the  local  company  is  not  in  existence. 


Surely  the  next  best  thing,  according  to  the  critic's  own 
contention,  is  to  support  the  formation  of  a  local 
company.  It  seems  to  us  that  the  aim  of  the  supply 
and  manufacturing  companies  to  assist  in  the  forma- 
tion of  local  companies  is  a  good  one.  They  are 
far  different  to  ordinary  promoters.  They  do  not 
look  to  promotion-money,  or  the  financial  ex- 
pedients of  company-mongers  to  recoup  them  for 
their  time  and  trouble.  They  imagine  that  if  an  active 
part  is  taken  in  the  formation  and  a  smaller 
or  larger  pecmiiary  risk,  the  contract  for  supplying 
the  necessary  apparatus,  and  for  doing  the  necessary 
work,  will  come  to  them.  A  local  company  would 
have  to  go  to  someone  for  skilled  advice,  for 
apparatus,  and  for  material,  and  why  not  from  the 
first  be  under  the  guidance  of  a  well-known  firm? 
There  is  no  pleasing  everybody.  Try  then  in  each 
case  to  determine  the  best  coarse,  and  stick  to  it. 


THE  ACCIDENT  ON  THE  ELECTRIC  RAILWAY. 


It  18  to  be  hoped  thatt  in  order  to  ensure  greater  safety 
to  the  travelling  public,  the  directors  of  the  City  and  South 
London  Railway  Company  will  adopt  the  recommendation 
of  the  jury  who  met  on  Monday  to  deliberate  upon  the 
death  of  Mr.  T.  Allen  Partridge.  The  deceased,  on  the 
23rd  inst.,  alighted  from  a  down  train  at  about  3.45  p.m., 
at  the  Oval  Station,  and  attempted  to  enter  a  lift  in 
motion.  Unhappily,  he  was  carried  up  a  short  distance^ 
when  be  came  into  contact  with  the  beam,  and  his  head 
was  completely  severed,  the  body  falling  into  the  well 
beneath.  Pending  the  holding  of  an  inquest  the  remains 
were  removed  to  the  Lambeth  Mortuary. 

The  evidence  given  at  the  inquest,  which  was  held  at 
The  Spread  Eagle,  Lambeth-road,  on  Monday  afternoon, 
brought  to  light  a  certain  laxity  in  the  working  of  the  lifts 
at  the  Oval  Station — at  least  on  the  afternoon  in  question. 
From  the  slatementa  made  by  persons  who  were  in  the  lift 
at  the  ttmei  it  a]>pears  tbat  the  inner  expansible  lattice 
door  was  only  jKirtly  closed,  whilst  the  outer  gate  was 
open.  The  order  being  given,  *'  Right  away,"  the  lift 
wad  started,  the  porter,  MuUings,  at  the  same  time 
endeavouring  to  close  the  outer  gate.  In  this  attempt, 
however,  h e  was  th warte^  1.  The  deceased  at  that 
moment  came  up,  and  on  being  told  that  be  was  too 
late  for  that  journey,  said,  '*  I  can  do  it,"  or  words  to  that 
eiTect.  Thereupon,  he  pushed  the  porter  aside  and  tried  to 
enter  the  lift,  but  stumbling  against  the  bottom  edge  of  the 
lift  he  seized  hold  of  the  inner  iron  gate  and  was  carried 
upwards,  with  the  result  already  mentioned.  The  whole 
evidence  pointed  to  the  incident  being  purely  accidental. 
One  part  of  Mullings's  duties,  when  a  down  train  arrives,  is 
to  go  down  to  the  curved  passage,  to  call  out "  This  way  to 
the  lift,'*  ind  to  follow  the  last  passenger  to  it.  On  the 
occasion  in  question,  Mullings  had,  us  he  thought,  allowed 
the  last  passenger  to  precede  him,  and  on  his  arrival  at  the 
lift  gave  the  order  for  the  ajcent.  It  was  then,  and  only 
then,  that  the  unfortunate  Mr.  Partridge  came  up  "like  a 
shadow,"  as  the  porter  explained,  the  deceased  having 
probably,  as  is  not  infrequently  the  case,  remained  on  the 
[>latform  to  inspect  the  line. 

On  the  conclusion  of  the  exAmination  of  the  witnessee, 
the  room  was  cleared,  and  the  jury  deliberated  over  the 
evidence.  After  about  10  minutes'  consideration,  a  verdict 
of  "accidentally  decapitated"  was  given,  and  the  jury 
recommended  that  in  future  the  company  should  give 
instructions  tu  have  both  the  dooi*H  closed  l>efore  the  lifts 
were  set  in  motion.  Tfaesulicitoi  representing  the  company 
said  the  latter  sympathised  with  the  relatives  of  the 
liecciised,  and  that  the  remark  of  the  jury  should  receive 
attention. 

The  company  would  do  well  to  adopt  this  rocoiamcwiA.- 
tion.     It  would   Awi  \wi  V\ftfe  y;X\*i^  \*i   ^vwcwcJCwcow^   SioR. 
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unnecessary  hurrying,  which  occasionally  takes  place,  of 
passengers  from  the  lifts  to  the  trains,  and  from  the  latter 
to  the  lifts.  The  latter  is  perhaps  a  matter  equal  in 
importance  to  that  of  closing  both  doors. 


CORRESPONDENCE. 

"  UtTe  man's  word  U  nu  tnan'a  word, 
JuiUoe  needs  that  l>oth  bo  heard." 


TOWXLEY'S   ELECTRIC   BELL  AND   DUPLEX 
ALARM. 

SiK, — Be  Mr.  W.  R  Wynne's  patent  electric  bell,  in 
reply  to  your  correspondents,  I  wish  to  state  that  patent 
No.  7.373  was  not  overlooked  at  the  time  I  applied  for  a 
patent  for  my  invention.  I  fiiiled  to  see  at  the  time  that 
the  principle  was  the  same,  and  do  so  at  present,  except 
that  it  was  to  strike  the  gong  with  a  hammer,  which  is 
common  to  all  electric  bells.  Certainly  I  must  admit  it 
has  been  attempted  to  secure  a  long  contact,  but  in  such 
a  manner  that,  from  an  ordinary  point  of  view,  is  very 
impracticable.  Nevertheless,  it  is  very  gratifying  to  me 
to  learn  that  they  have  been  supplying  these  bolls  for  some 
time,  but  1  must  admit  that  I  have  never  seen  or  heard  of 
tbcm  being  in  the  market,  and  I  have  had  some  few  pass 
through  my  hands  since  1885.  As  for  the  fewer  working 
parts  and  more  reliable  article,  I  leave  that  in  the  hands  of 
your  readers. — Yours,  etc.,  Josk}*h  TuwNLKy. 

877,  Old  Kent-road.  London,  S.E.,  July  27th,  1891. 


Sir, — I  should  have  been  rather  disappointed  had  my 
bell  and  duplex  alarm  been  allowed  to  pass  by  unnoticed 
by  your  readers.  In  reply  to  your  correspondent  who 
merely  wishes  to  show  that  there  is  no  novelty  attached  to 
Townley's  alarm,  I  would  venture  to  say  that  (after  the 
elaborate  description  he  gives  of  one  that  ho  has  had  in 
use  since  1886)  if  he  would  kindly  take  the  trouble  to  read 
carefully  the  description  given  in  your  i)af>er,  he  will  find 
no  mention  of  any  unnecessary  fittings ;  but  it  is  distinctly 
stated  that  all  complicated  [>arts  and  switches  are  entirely 
obviated,  and  1  may  say  perhaps,  for  his  personal  edification, 
that  snch  is  absolutely  necessary  to  meet  the  demand  of 
the  class  for  whom  this  alarm  is  designed.  I  may  add  that 
this  alarm  has  been  in  use  for  the  past  12  months  without 
hitch  of  any  kind  ;  this  alone  is  a  recommendation. — 
Yours,  etc.,  JosEni  Tdwnlkv. 

877.  Old  Kent-road,  London,  S.E.,  July  27,  1891. 


EXPERIMENTS  WITH  ALTERNATE  CURRENTS  OF 
VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 
TION.* 

BY   NIKOLA  TESLA. 

(Continued  from  page  83.) 

The  importance  of  these  elements  in  an  alternate-current 
circuit  is  now  well  known,  and,  under  ordinary  conditions, 
the  general  rules  are  applicable.  But  in  an  induction  coil 
exceptional  conditions  pievail.  First,  the  self-itiduction  is 
of  little  importance  before  the  arc  is  established,  when  it 
asserts  itself ;  but  perhaps  never  as  prominently  as  in 
ordinary  alternate-current  circuits,  because  capacity  is  dis- 
tributed all  along  the  coil,  and  by  reason  of  the  fact  that 
the  coil  usnally  discharges  through  very  great  resistances ; 
hence  the  currents  are  exceptionally  small.  Secondly,  the 
ca[)acity  goes  on  increasing  continually  as  the  potential 
rises,  in  consequence  of  absorption  which  takes  place  to  a 
considerable  extent.  Owing  to  this  there  exists  no  critical 
relationship  between  those  quantities,  and  ordinary  rules 
would  not  seem  to  be  applicable.  As  the  potential  is 
increased  cither  in  consequence  of  the  increased  frequency 
or  of  the  increased  current  through  the  primary,  the 
amotmt  of  the  energy  stored  becomes  greater  and  greater, 
and  the  capacity  gains  »i»fir6aod  more  in  importance.     Up 
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to  a  certain  point  the  capacity  is  beneficial,  bat  aft«r  t^ 
it  begins  to  be  an  enormous  drawback.      It  followi ' 
this   that  each  coil    gives  the  best  result    with  a 
freiiuency  and  primary  current.     A  very  large  coil, 
operated  with  currents  of  very  high    frequency,  nuj 
give  as  much  as  j^in.  spark.     By  adding  capacity  to 
terminals  the  condition  may  be  improved,  bat  wkit 
coil  really  wants  is  a  lower  frequency. 

When  the  flaming  discharge  occurs,  the  conditiouK 
evidently  Buch  that  the  greatest  current  is  madeteHn 
through  the  circuit.  These  conditions  may  be  attwnadW 
varying  the  frequency  within  wide  limits,  but  the  hieki 
frequency  at  which  the  flaming  arc  can  still  be  prodes. 
determines,  for  a  given  primary  current,  the  maxinra 
striking  distance  of  the  coil.  In  the  flaming  dischi  ; 
fldai  efTect  of  the  capacity  is  not  [>erceptible  ;  the 
which  the  energy  is  being  stored  then  just  equals  th?f* 
at  which  it  can  be  disposed  of  through  the  circuit  lb 
kind  of  discharge  is  the  severest  test  for  a  coil ;  the  hwii 
when  it  occurs,  is  of  the  nature  of  that  in  an  overchir|nJ 
Leyden  jar.  To  give  a  rough  approximation  I  would  Mt 
that,  with  an  ordinary  coil  of,  say,  10,000  ohms  redstuot 
the  most  powerful  arc  would  be  produced  with  i^ 
12,000  alternations  per  second. 

When  the  freqtiency  is  increased  beyond  that  rate,  at 
potential,  of  course,  rises,  but  the  striking  distance  w. 
nevertheless,  Uiminiijh,  paradoxical  as  it  may  seem,  li 
the  potential  lises  the  coil  attains  more  and  more  the|i^ 
|>erties  of  a  static  machine  until,  finally,  one  may  otarn 
the  beautiful  phenomenon  of  the  streaming  discharge,  FigA 
which  may  be  produced  across  the  whole  length  of 
coil  At  that  stage  streams  begin  to  issue  freely 
points  and  projections.  These  streams  will  also  be 
pass  in  abundance  in  the  apace  between  the  primary 
the  insulating  tube.  WTien  the  potential  is  ext 
high  they  will  always  appear,  even  if  the  frequency  be 
a[id  even  if  the  primary  be  surrounded  by  as  mach  i 
inch  of  wax,  hard  rubber,  glass,  or  any  other  insulttist 
substance.  This  limits  greatly  the  putput  of  the  coil,  tai 
I  will  later  show  how  I  have  been  able  to  overcome  toi 
considerable  extent  this  disadvantage  in  the  ordinary  coil 
Besides  the  potential,  the  intensity  of  the  strtiis 
depends  on  the  frequency  ;  but  if  the  coil  be  very  Urp 
they  show  themselves,  no  matter  how  low  the  freqaeoci« 
used.  For  instance,  in  a  very  large  coil  of  a  resistance  d 
67,000  ohms,  constructed  by  me  some  time  ago,  they  appeir 
with  as  low  as  100  alternations  i>er  second  and  less,  t^ 
insulation  of  the  secondary  being  Jin.  of  ebonite.  Wh« 
very  intctise  they  produce  a  noise  similar  to  that  produceil 
by  the  charging  of  a  Holtz  machine,  but  much  mon 
powerful,  and  they  emit  a  strong  smell  of  ozone.  TV 
lower  the  frequency,  the  more  apt  they  are  to  sudd«al} 
injure  the  coil.  With  excessively  high  frequencies  they 
may  pass  freely  without  producing  any  other  effect  than  to 
heat  the  insulation  slowly  and  uniformly. 

The  existence  of  these  streams  shows  the  importance  <il 
constructing  an  expensive  coil  so  as  to  permit  of  one'j 
seeing  through  the  tube  surrounding  the  primary,  and 
the  latter  should  be  easily  exchangeable  :  or  else  the  sptM 
between  the  primary  arul  secondary  should  be  completely 
filled  up  with  insulating  material  so  as  to  exclude  all  air. 
The  non-observance  of  this  simple  rule  in  the  construction 
of  the  commercial  coils  is  responsible  for  the  destruction  of 
many  an  expensive  coil. 

At  the  stage  when  the  streaming  discharge  occ'irs,  or 
with  somewhat  higher  frequencies,  one  may,  by  approaching 
the  terminals  considerably  and  regulating  properly  the 
effect  of  capacity,  proiluce  a  veritable  spray  of  small  silver- 
white  sparks  or  a  bunch  of  excessively  thin  silvery  threads. 
Fig.  7,  amidst  a  powerful  brush — each  spark  or  thread 
possibly  corresponding  to  one  alternation.  This,  whan 
produced  under  proper  conditions,  ia  probably  the  moat 
beautiful  discharge,  and  when  an  air  blast  is  directed 
against  it,  it  presents  a  singular  appearance.  The  spray  of 
sparks,  when  received  through  the  body,  causes  some 
inconvenience,  whereas,  when  the  discharge  simply  stream, 
nothing  at  all  is  likely  to  be  felt  if  large  conducting  object* 
are  held  in  the  hands  to  protect  them  from  receiving  smaH 
burns. 
If  the  frequency  is  still  more  increased,  then  the  coi 
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refuses  to  give  any  spark  unless  at  comparatively  small 
distances,  and  the  fifth  typical  form  of  discharge  may  be 
rved,  Fig.  8.  Tho  tendency  to  stream  out  and  dissii)ato 
then  so  groat  that  when  the  brush  is  produced  at  one 
irminat  no  sparking  occurs,  even  if,  as  I  have  repeatedly 
^ried,  tho  hand,  or  any  conducting;  object,  is  held  within 

*  the  stream  ;    and,  what  is   more   singular,   the  luminous 
stream  is  not  at  all  easily  deHected  by  the  approach  of  a 

[  ■conducting  body. 

B  1  At  this  stage  the  streams  seemingly  pass  with  the  greatest 
freedom  through  considerable  thicknesses  of  insulators,  and 
Kit  is  particularly  interesting  to  study  their  behaviour.  For 
^his  purpose  it  is  convenient  to  connect  to  the  terminals 
of  the  coil  two  metallic  spheres  which  may  be  placed  at 
cany  desired  distance,  Fig.  9.  Spheres  are  preferable  to 
tes,  as  the  discharge  can  be  better  observed.  By  inserting 
[electric  bodies  between  the  spheres,  beautiful  discharge 
phenomena  may  be  observed.  If  the  spheres  bo  quite 
close  and  a  spark  be  playing  between  them,  by  interposing 
« a  thin  plate  of  ebonite  between  the  spheres  the  spark 
I  instantly  ceases,  and  the  discharge  spreads  into  an  intensely 
(  luminous  circle  several  inches  in  diameter,  provided  the 

•  spheres  are  sufficiently  large.     The  (massage  of  the  streams 
heats,  and  after  a  while  softens  the  rubber  so  much  that 

^wo  plates  may  be  made  to  stick  together  in  this  manner. 
^Kf  the  spheres  are  so  far  Q]>art  that  no  6[>ark  occurs,  even 
VlF  they  are  far  beyond  the  striking  distance,  by  inserting  a 
thick  plate  of  glas8,  the  discharge  is  instantly  induced  to 
pass  from  the  spheres  to  the  glass  in  tho  form  of  luminous 
streams.  It  appears  almost  as  though  these  streams  [>ass 
through  the  dielectric.  In  reality  this  is  not  the  cose^  as 
the  streams  are  due  to  the  molecules  of  the  air  which  are 
violently   agitated   in   the  space   between  the  opjKtsitely 


of  the  air  is  increased,  and  at  enormous  pressures  it  would 
be  negligible,  unless  the  frequency  would  increase 
corre8|K>mlinply. 

It  will  1)0  often  observed  in  those  expenments  that  when 
the  spheres  are  beyond  the  striking  distance,  the  approach 
of  a  glass  plate,  for  instance,  may  induce  the  spark  to  jump 
between  the  spheres.  This  occurs  when  the  capacity  of  the 
spheres  is  somewhat  below  the  critical  value  which  gives 
the  greatest  diUcrence  of  potential  at  the  terminals  of  the 
coil.  By  approaching  a  dielectric,  the  specific  inductive 
cafKicit}'  of  the  space  between  the  spheres  is  increased,  pro- 
ducing the  same  efTeqt  as  if  the  capacity  of  the  sphere?  wore 
increased.  The  |)otential  at  the  terminals  may  then  rise  so 
high  that  the  air  5[>ace  is  cracked.  The  experiment  is  best 
performed  with  a  dense  glass  or  mica. 

Another  interesting  observation  is  that  a  plate  of  insu- 
lating material^  when  tho  discharge  is  passing  through  it,  is 
strongly  attracted  by  either  of  the  spheres — that  is,  by  the 
nearer  one,  this  being  obviously  due  to  the  smaller  me- 
chanical effect  of  the  bombardment  on  that  side,  and 
[)erba]>s  also  to  the  greater  electrification. 

From  the  behaviour  of  the  dielectrics  in  these  ox{>eri- 
ments  we  may  conclude,  that  the  best  insulator  for  these 
rapidly  alternating  currents  would  be  the  one  possessing 
the  smallest  specific  inductive  capacity,  and  at  the  same  time 
one  capable  of  withstanding  the  greatest  dif!erences  of 
]>otentiid  ;  and  thus  two  diametrically  opposite  ways  of 
securing  the  required  insulation  are  indicated — namely, 
to  use  cither  a  perfect  vacuum  or  a  gas  under  great  pressure  ; 
but  the  former  would  be  (^referable.  Unfortunately  neither 
of  these  two  ways  is  easily  carried  out  in  practice. 

It  is  especially  interesting  to  note  the  behaviour  of  an 
excessively  high  vaciuim  in  these  experiments.     If  a  testj 
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charged  surfaces  of  the  spheres.  When  no  dielectric  other 
than  air  is  present,  the  bombardment  goes  on,  but  is  too 
weak  to  be  visible.  By  inserting  a  dielectric  the  inductive 
effect  is  much  increased,  and  besides,  the  projected  air 
molecules  find  an  obstacle,  and  the  bombardnietit  becomes 
so  intense  that  the  streams  become  luminous.  If  by  any 
mechanical  means  we  could  effect  such  a  violent  agitation 
of  the  molecules  we  could  produce  the  same  phenomenon. 
A  jet  of  air  escaping  through  a  small  hole  under  enormous 
pressure  and  striking  against  an  insulating  substance,  such 
as  glass,  may  be  luminous  in  the  dark,  and  tt  might  be 
possible  to  produce  phosphorescence  of  the  glass  or  other 
insulators  in  this  manner. 

The  greater  the  s[3ecific  inductive  capacity  of  the  inter- 
posed dielectric,  the  more  powerful  the  effect  produced. 
Owing  to  this,  the  streams  show  themselves  with  excessively 
high  i>otentials,  even  if  the  glass  be  as  much  as  IMn.  to  2in. 
thick.  But  besides  the  beating  due  to  bombardment,  some 
heating  goes  on  undoubtedly  in  the  dielectric,  being 
apparently  greater  in  glass  than  in  ebonite.  I  attribute 
this  to  the  greater  specific  inductive  capacity  of  the  glass, 
in  consequence  of  which,  with  the  same  potential  ditferonce^ 
a  greater  amount  of  energy  is  taken  up  in  it  than  tn  nibbcn 
It  is  like  connecting  to  a  battery  a  copper  and  a  brass  wire 
of  the  same  dimensions.  The  copper  wire»  though  a  more 
perfect  conductor,  woidd  heat  more  by  reason  of  its  taking 
more  current.  Thus  what  is  otherwise  considered  a  virtue 
of  the  glass  is  hero  a  defect.  Glass  usually  gives  way  much 
quicker  than  el>onite ;  when  it  is  heated  to  a  certain  degree, 
the  discharge  suddenly  breaks  through  at  one  point, 
assuming  then  tho  ordinary  form  of  an  arc. 

The  heating  efl'ect  produced  by  molecular  bombardment 
pi  the  dielectric  would,  of  course,  diminish  as  the  pressure 
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tube  provided  with  external  electrodes,  and  exhausted  to 
the  highest  possible  degree,  be  connected  to  the  terminals 
of  the  coiJ»  Fig.  10^  the  electrodes  of  the  tube  arc  instantly 
brought  to  a  high  tom|>erature,  and  the  glass  at  each  end 
of  the  tube  is  rendered  intensely  phosphorescent,  but  the 
middle  appears  comparatively  dark»  and  for  a  while  remains 
cool. 

When  the  frequency  is  so  high  that  the  discharge  shown 
in  Fig.  8  ia  observed,  considerable  dissipation  no  doubt 
occurs  in  the  coil.  Nevertheless,  the  coil  may  be  worked 
for  a  lortg  time,  as  the  heating  is  gradual. 

In  spite  of  tho  fact  that  the  difference  of  potential  may 
be  enormous,  little  is  felt  when  the  discharge  is  passed 
through  the  body,  provided  the  hands  are  armed.  This  is 
to  some  extent  due  to  the  higher  frequency,  but  principally 
to  the  fact  that  less  energy  is  available  externally,  when 
the  difference  of  poteutial  reaches  an  enormous  value,  owing 
to  the  circumstance  that  with  the  rise  of  potential,  the 
energy  absorbed  in  the  coil  increases  as  the  square  of  the 
potential.  Up  to  a  certain  point  the  energy  available 
externally  increases  with  the  rise  of  potential,  then  it 
bpgins  to  fall  off  rapidly.  Thus,  with  the  ordinary  high- 
tension  induction  coil,  the  curious  paradox  exists,  that 
while  with  a  given  current  through  the  primary  the  shock 
might  be  fatal,  with  many  rimes  that  current  it  might  be 
perfectly  haimless,  even  if  the  frequency  be  the  same 
With  high  frequencies  and  excessively  high  potentials  when 
the  terminals  are  not  connected  to  bodies  of  some  size, 
practically  all  the  energy  supplied  to  the  primary  is  taken 
up  by  the  coil.  There  is  no  breaking  through,  no  local 
injury,  but  all  the  material,  insulating  and  conducting,  is 
uniformly  he^ttod. 

To  avoid  m\%uu^Wft\;a.u^\\v^\\\x«»'??iAN^>i^^"sJ^^ 


efieot  of  alternating  currents  of  very  high  frequency,  I  think 
it  neceasary  to  state  that,  while  it  is  an  undeniable  fact  that 
they  are  incomparably  less  dangerous  than  currents  of  low 
frequencies,  yet  it  should  not  be  thought  that  they  are 
altogether  harmless.  What  has  ju&t  been  said  refers  only 
to  currents  from  an  ordinary  high-tension  induction  coil, 
which  currents  are  necessarily  very  small ;  if  received 
directly  from  a  machine  or  from  a  secondary  of  low 
resistance,  they  produce  more  or  less  powerful  effects,  and 
may  cause  serious  injury,  especial!}'  when  used  in  con- 
junction with  condensers. 

The  streaming  discharge  of  a  high-tension  induction  coil 
differs  in  many  respects  from  that  of  u  powerful  static 
machine.  In  colour  it  has  neither  the  violet  of  the  i>ositive, 
nor  the  brightness  of  the  negative,  static  discharge,  but  lies 
somewhere  between,  being,  of  course,  alternatively  positive 
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and  negative.  But  since  the  streaming  is  more  powerful 
■when  the  point  or  terminal  ia  electrified  positively  than 
when  electrified  negatively,  it  foUows  that  the  point  of  the 
brush  is  more  like  the  positive,  and  the  root  more  like  the 
negative,  static  discharge.  In  the  dark,  when  the  brush 
is  very  powerful,  the  root  may  appear  almost  white.  The 
wind  produced  by  the  escaping  streams,  though  it  may  be 
very  strong — often  indeed  to  such  a  degree  that  it  may  be 
felt  quite  a  distance  from  the  coil — is,  nevertheless,  con 
sidering  the  quantity  of  the  discharge  smaller  than  that 
produced  by  the  positive  brush  of  a  static  machine,  and 
it  effects  the  flame  much  less  ffowerfully.  From  the  nature 
of  the  phenomenon  we  can  conclude  that  the  higher  the 
frequency,  the  smaller  must,  of  course,  be  the  wind  pro- 
duced by  the  streams,  and  with  sufficiently  high  frequencies 
no  wind  at  all  would  be  proiiuced  at  the  ordinary  atmo- 
spheric pressures.  With  frequencies  obtainable  by  moans 
of  a  machine,  the  mechanical  effect  is  sulliciently  great  to 
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revolve,  with  considerable  speed,  large  pin-whcclM,  wludi  in 
the  dark  present  a  beautiful  appearance  owing  to  thv 
abundance  of  the  streams,  Fig.  II. 

In  general,  most  of  the  "v|ir«nments  usually  porforraeil 
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to  and  fro  or  spins  in  a  circle,  producing  a  BJnpilirj 
Fig.  13.     Some  of  these  experiments  have  been 
by  me  in  the  EUdrica!  World  (New  York)  of  Feh 
1891. 

Another  peculiarity  of  the  rapidly  alternating 
of  the  induction  coil  is  its  radically  different  behftTioorv 
respect  to  poiota  and  rounded  surfaces. 

If  a  thick  wire,  provided  with  a  ball  at  one  end  lodv^ 
a  point  at  the  other,  be  attached  to  the  positive  teca«l< 
a  static  machine,  practically  all  the  charge  will  beli 
through  the  point,  on  account  of  the  enormously^ 
tension,  dependent  on  the  radius  of  curvature.  Buttfv 
a  wire  is  attached  to  one  of  the  terminals  of  the  iodMl 
coil,  it  will  be  observed  that  with  very  high  ftvfm 
streams  issue  from  the  ball  almost  as  copiously  as  btmi 
point,  Fig.  14. 

It  18  hardly  conceivable  that  we  could    prodace  u^ 
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condition  to  an  equal  degree  in  a  static  machinal 
simple  reason,  that  the  tension  increases  as  the  I 
the  density,  which  in  turn  is  |)roportional  to 
curvature ;  hence,  with  a  steady  potential 
ch^irge  wouhl  be  reipiired  to  make  streams  fa 
polished  ball  while  it  is  coiuiected  with  a  point, 
an  induction  coil,  the  discharge  of  which  altemttii 
great  rapidity^  it  is  different.  Here  we  have  to  i 
two  distinct  tendencies.  Firat,  there  is  the  teiM 
escape  which  exists  in  a  condition  of  rest,  an 
fleponda  on  the  radius  of  curvature  ;  second,  the 
tendency  to  dis.sipat«  into  the  surrounding:  air  by 
action,  which  depends  on  the  surface.  When  one  of  t 
tendencies  is  a  maximum,  the  other  is  at  a  tninimnm. 
the  point  the  luminous  stream  is  principally  due  to  th 
molecules  coming  bodily   in  contact  with  the  |>oint  ; 
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uro  attractod  and   repelled,  charged  and  dischara 

their  atomic  charges  being  thus  disturbed,  vibrate  ajia 

light  wavofl.  At  the  ball,  on  the  contrary,  there  is  no  d 

that  the  effect  is  to  u  great  extent  produced  inductiveU 

air  nioloculea  not  necessarily  coming  in  contact  witJ 

bwlK  though  they  rmdonbtedly  do  so.  To  convince  oure 

of  thia   we  ordy  need  to  exalt  the  condenser  actioi 

insUncc,   bv  onvelnping  the  ball,  at  some  distance, 

better  condu^lor  than  the  surrounding  medium,  the 

durtoi-  being,  of  u(turse,  insulated  \  or  else  by  surrour 

it  with   a  luiltor  dielectric  and  approaching  an  insu 

<  "iiductor  ,  in  both  cases  the  streams  will  break  forth  i 

npinuHly.  AlM.y,  tho  larger  the  bi\ll  withagivon  freqm 

the  higher  tho  frcquoticy.  the  more  will  the  ball 

advunt^igc  nvrr  tho  point.  But,  since  a  certain  intei 

nmn  is  re<pured  to  render  the  streams  visible^ 
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.  )bviou8  that  in  the  experiment  doacribed  the  ball  sboiild 
^jot  be  taken  too  large. 

In  consequence  of  this  twofold  tendency  it  is  [lossible  to 
Bsroduce  by  means  of  points  effects  identical  to  those  |>ro- 
luced  by  capacity.     TbiiSj  for  instance,  by  attaching  to  one 
ainal  of  the  coil  a  email  length  of  soiled  wire,  presenting 
Dany   points    and   offering  gi-eat  facility  to  escape,   the 
X)tential  of  the  coil  may  be  raised  to  the  same  value  as  by 
■attaching  to  the  terminal  a  polished  ball  of  a  surface  many 
anies  ^eater  than  that  of  the  wire. 
An  interesting  experiment,  showing  the  effect  of   the 
Dints,  may  be  performed  in  the  following  manner :  Attach 
I  one  of  the  terminals  of  the  coil  a  cotton-covered  wire 
K&bout  2ft.  in  length,  and  adjust  the  conditions  so   that 
^treams  issue   from   the   wire.     In   this   experiment    the 
■imary  coil  should  be  preferably  placed  so  that  it  extends 
only  about  half  way  into  the  secondary  coil.     Now  touch 
L-;ihe  free   terminal   of   the   secondary    with    a   conducting 
1     object  held  in  the  hand,  or  else  connect  it  to  an  insulated 
body  of  some  size.     In  this  manner  the  potential  on  the 
kWire  may  be  enormously  raised.     The  effect  of  this  will  bo 
■to  either  increase,  or  to  diminish,  the  streams.     If  they 
ncrease,  the  wire  is  too  short ;  if  they  diminiKh,  it  is  too 
[long.    By  adjusting  the  length  of  the  wire,  a  point  is  found 
Inhere  the  touching  of  the  other  terminal  does  not  at  all 
laffect  the  streams.     In   this  case  the  rise  of  ]>otdntial  is 
■exactly  counteracted  by  the  drop  through  the  coil.     It  wiil 
[be  observed  that  small  lengths  of  wire  produce  considerable 
'difference  in  the  magnitude  and   luminosity  of  the  streams. 
The  primary  coil  is  placed  aidewise  for  two  reasons :  first, 
to   increase   the    potential   at   the   wire,  and,   second,    to 


conceivable^  perhajis  even  obtainable,  at  which  practically 
the  same  molecules  would  strike  the  terminal  Under  such 
conditions  the  exchange  of  the  molecules  would  be  very 
slow,  and  the  heat  produced  at,  and  very  near,  the  terminal 
would  be  excessive.  But  if  the  frequency  would  go  on 
increasing  constantly,  the  heat  produced  would  begin  to 
diminish  for  obvious  reasons.  In  the  positive  brush  of  a 
static  machine  the  exchange  of  the  molecules  is  very  rapid, 
the  stream  is  constantly  of  one  direction,  and  there  are 
fewer  collisions,  hence  the  heating  effect  must  be  very  small. 
Anything  that  impairs  the  facility  of  exchange  tends  to 
increase  the  local  heat  produced.  Thus,  if  a  bulb  be  held 
over  the  terminal  of  the  coil  so  as  to  enclose  the  brush, 
the  air  contained  in  the  bulb  ia  very  quickly  brought  to  a 
high  tem[>erature.  If  a  glass  tube  be  held  over  the  brush 
so  as  to  allow  the  draught  to  carry  the  brush  upwax^s, 
scorching  hot  air  escapes  at  the  top  of  the  tube.  Anything 
held  within  thu  brush  is  of  course  rapidly  heated,  and  the 
possibility  of  using  such  heating  effects  suggests  itself. 

When  contemplating  this  singular  phenomenon  of  the  hot 
brush,  we  cannot  help  being  convinced  that  a  similar 
process  must  take  place  in  the  ordinary  Hame,  and  it  seems 
strange  that  after  all  these  centuries  past  of  familiarity  with 
the  Hame,  now,  in  this  era  of  electric  lighting  and  heating, 
we  are  Anally  led  to  recognise  that  since  time  immemorial 
we  have,  after  all,  always  had  "  electric  light  and  heat"  at 
our  disposal.  It  is  also  of  no  little  interest  to  contemplate 
that  we  have  a  possible  way  of  producing — by  other  than 
chemical  means — a  veritable  Hame,  which  would  give  light 
and  heat  without  any  material  being  consumed,  without 
any  chemical  process  taking  place,  and  to  accomplish  this. 


Fiu.  \K 
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increase  the  drop  through  the   coil.     The  sensitiveness  is 
thus  augmented. 

There  is  still  another  and  far  more  striking  peculiarity 
of  the  brush  dischai^e  produced  by  very  rapidly  alternating 
currants.  To  observe  this  it  is  best  to  replace  the  usual 
terminals  of  the  coil  by  two  metal  columns  insulated  with 
a  good  thickness  of  ebonite.  It  is  also  well  to  close  all 
fissures  and  cracks  with  wax  so  that  the  brushes  cannot 
form  anywhere  except  at  the  tops  of  the  columns.  If  the 
conditions  are  carefully  adjusted — which,  of  course,  must 
be  left  to  the  skill  of  the  ex[>erimenter — so  that  the 
potential  rises  to  an  enormous  value,  one  may  produce  two 
lK)werful  brushes  several  inches  long,  nearly  white  at  their 
roots,  which  in  the  dark  boar  a  striking  resemblance  to  two 
flames  of  a  gas  escaping  under  pressure,  Fig.  15.  But 
they  do  not  only  resemble,  they  are  veritable  flames,  for 
they  are  hot.  Certainly  they  are  not  as  hot  as  a  gas 
burner,  but  they  would  be  so  if  the  frequency  and  the 
potential  would  be  sufficiently  high.  Ptoduced  with,  say, 
20,000  alternations  per  second,  the  heat  is  easily  percep- 
tible, even  if  the  potential  is  not  excessively  high.  The 
heat  developed  is,  of  course,  due  to  the  impact  •f  the  air 
molecules  against  the  terminals  and  against  each  other.  As 
at  the  ordinary  pressures  the  mean  free  path  is  excessively 
small,  it  is  |)OS8iblethatin  spite  of  the  enormous  initial  sjieed 
imparted  to  each  molecule  upon  coming  in  contict  with  the 
terminal,  its  progress,  by  collision  with  other  molecules,  is 
retarded  to  such  an  extent  that  it  does  not  get  away  far  from 
the  tei*mina],  but  may  strike  the  same  many  times  in  suc- 
cession. The  higher  the  frequency,  the  less  the  molecule 
is  able  to  get  away,  and  this  the  more  so,  as  for  a  given 
effect  the  (M^tential  required  is  smaller ;  and  a  frequency  is 


we  only  need  to  perfect  methods  of  producing  enomious 
frequencies  and  potentials.  I  have  no  doubt  that  if  the 
poteiitial  could  tje  made  to  alternate  with  sufficient  rapidity 
and  power,  the  brush  formed  at  the  end  of  a  wire  would 
lose  its  electrical  characteristics  and  would  become  flame- 
like. The  flame  must  be  due  to  electrostatic  molecularaction. 
This  phenomena  now  explains  in  a  manner  which  can 
hanlly  be  doubted  the  frequent  accidents  occurring  in 
storms.  It  is  well  known  that  objects  are  often  set  on  fire 
without  the  lightning  striking;  them.  We  shall  presently 
see  how  this  can  hap^ien.  On  a  nail  in  a  roof,  for  instance, 
or  on  a  projection  of  any  kind,  more  or  less  conducting,  or 
rendered  so  by  dampness,  a  powerful  brush  may  appear. 
If  the  lightning  strikes  somewhere  in  ihe  neighbourhood, 
the  enormous  potential  may  be  made  to  alternate  or 
fluctuate  perhap  many  million  times  a  second.  The  air 
molecules  are  violently  attracted  and  repelled,  and  by  their 
impact  produce  such  a  powerful  heating  effect  that  a  fire  is 
started.  It  ia  conceivable  that  a  ship  at  sea  may,  in  this 
manner,  catch  fire  at  many  ()oints  at  once.  When  we  con- 
sider that  even  with  the  comparatively  low  frequencies 
obtained  from  a  dynamo  machine,  and  with  potentials  of  no 
more  than  100.000  or  200,000  volts,  the  heating  effects  are 
considerable,  we  may  imagine  how  much  more  y>owerful 
they  must  \yQ  with  frequencies  and  potentials  many  times 
greater,  and  the  above  explanation  seems,  to  say  the  least, 
very  probable.  Similar  explanations  may  have  been  sug- 
gested, but  I  am  not  aware  that,  up  to  present,  the  heating 
efl'octs  of  a  bnish  produced  by  a  rapidly  alternating  jK)ten 
tial  have  been  experimentally  demonstrated,  at  least  not  to 
such  a  remarkable  degree. 

(To  fm  coniinuni,) 
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CAMBRIDGE. 

The  following  letter  has  been  sent  by  Dr.  Porter  to  the 
Local  Governraeiit  Board.  It  will  be  seen  that  it  deals 
with  the  proposal  for  electrically  lighting  the  town,  and  is 
really  an  epitomised  history  of  the  recent  action  of  the 
Authority  : 

Peterhouse  Lodge,  Cambridge, 
July  6,  1891. 

Sir, — As  a  member  of  the  Council  of  the  borough  of 
Cambridge,  I  beg  leave  most  respectfully  to  draw  your 
attention  to  the  following  statements  resjiecting  electric 
lighting  in  Cambridge  ; 

L  When  Colonel  Hasted,  representing  the  Local  Govern- 
ment Board,  hold  an  enquiry  at  Cambridi^o,  on  March  3, 
1891,  respecting  the  application  of  the  Council  for  leave  to 
borrow  £3o,000  for  the  purpose  of  electric  lighting  in 
Cambridge,  Dr.  Fleming,  an  electrical  engineer  of  high 
position  and  great  experience,  was  the  professional  adviser 
of  the  Council,  and  the  system  of  electric  lighting  and  ot 
engine  plant  and  machinery  which  the  Electric  Lighting 
Committee  of  the  Council  submitted  to  Colonel  Hasted  as 
that  which  they  pro(>o8ed  to  recommend  for  adoption  by 
the  Council  was  prepared  by  Dr.  Fleming.  Dr.  Fleming 
also  gave  evidence  at  the  enquiry  in  support  of  his  scheme. 

2.  On  March  9,  1891,  the  Electric  Lighting  Committee 
generally  approved  the  draft  contracts  with  all  the  firms 
suggested  by  Dr.  Fleming,  and  agreed  to  recommend  their 
acceptance  by  the  Council  subject  to  the  consent  of  the 
Local  Government  Board  to  their  application  to  borrow 
X35,000.  These  contracts  included  the  whole  cost  of  the 
electric  installation  except  that  of  the  station  buildings^ 
plans  for  which  Mr.  Fawcett,  an  architect  in  Cambridge, 
was  instructed  to  prepare.  With  reference  to  the  cost  of 
these  buildings,  the  committee  state  (report,  June  3.  p.  7) 
as  follows:  **  On  the  I7th  March  the  tenders  for  the 
erection  of  the  station  were  opened,  when  the  lowest  teniler 
was  found  to  be  several  thousand  [lounds  above  Dr. 
Fleming's  estimate.  Under  these  circumstance  the  com 
mittee  felt  they  were  unable  to  accept  any  tender,  and  that 
it  was  their  duty  to  reconsider  the  matter  afresh,  as  it  was 
clear  that  this  large  increase  in  the  cost  of  the  building 
would,  even  if  the  other  estimates  of  Dr.  Fleming  were 
accurate,  entirely  do  away  with  the  very  small  margin  of 
profit  which  he  showed  in  his  report,  neglecting  as  he  did 
the  cost  of  the  land  and  the  annual  instalments  for  repay- 
ment of  capital  and  for  interest," 

It  may  be  remarked  that  the  statement  of  the  committee 
that  the  lowest  tender  was  found  to  be  several  thousand 
I>ounds  above  Dr.  Fleming's  estimate  does  not  seem  to  be 
accurate.  It  appears  from  Dr.  Fleming's  report  on  tendei's, 
section  II,  that  the  estimate  for  the  buildings  was  made  by 
Mr.  Fawcett,  not  by  Dr.  Flomiug. 

3.  In  pursuance  of  this  resolution  a  sub-committee  of  the 
Electric  Lighting  Committee  visited  the  works  of  the 
Newcastle  and  District  Electric  Lighting  Com]}any  and  of 
the  Corporation  of  Bradford  and  drew  up  a  report  dated 
Cth  April,  1891,  which  containsa  description  of  the  Parsons 
tiurbine  employed  as  the  motor  at  NewAistle  and  of  the 
electric  installation  at  Bradford,  where  the  Willans  engine 
is  used.  It  ap])earB  also  from  the  report  that  at  Newcastle 
upon  a  capital  expenditure  of  £17,300  a  gross  profit  of 
£844  for  the  half-year  ended  December  31,  1890,  was 
earned  by  the  sale  of  the  electric  current  at  6d.  per  I3.T.U., 
no  deduction  being  made  for  interest  on  or  repayment  of 
capital,  or  for  depreciation  of  machinery  and  plant. 

If  this  capital  has  been  borrowed  at  the  rate  of  4  per 
cent,  per  annum  repayable  by  annuities  extending  over  30 
years,  the  amount  of  each  half-year's  annuity  would  be 
about  £450,  and  if  4  per  cent,  per  annum  be  allowed  for 
depreciation,  the  amount  to  be  deducted  for  the  half-year 
under  this  head  would  be  £346.  The  not  profit  for  the 
half-year  would  thus  be  reduced  to  £48  only.  With 
reference  to  the  ex])enditure  on  coal,  the  sul>committee 
state  (report,  April  6,  1891,  pp.  3-4)  as  follows  :  "  It  seems 
that  the  coal  consumed  for  each  unit  sold  was  about  23'4lb. 
and  cost  l'133d.  This  large  consumption  is  due  to  the  fact 
that  the  turbines  in  use  at  the  Newcastle  station  are  of  the 
old  type  and  require  a  larger  expenditure  of  steam  per 


horsepower    than   other .  engines  ;    and    this   telli 
especial  degree   during  the   ho^s    when  the  lotul 
machines  is  light.     In  the  improved    form  which 
committee   saw   at    Mr.    Parsons's  works  at    Hm1 
turbines  are  steam-jacketed,  and  the  admission   of 
made  intermittent  at  less  than  full  load.   Those  two 
are  said  to  effect  a  large  saving  of   steam.     And  who,* 
addition,  the  machines  are  worked  with   a  coDdeoferdv 
will  be  a  saving,  according  to  the  estimate  of  Mr.  Rum 
of  3r)  per  cent,  at  least.     If  this  should   prove  tolck 
case,  as  the  sub-committee  believe   to   be  likely,  the 
sumption  of  steam  per  horse-power   in    a  tiirbin* 
about  the  same  as  in  a  Willans  engine  of  the  same 
full  load,  and  probably  much  less  at  Light  load." 

It  is  no  disparagement  to  the  committee  to  aaj 
this  mutter  they  are  laymen  and  not  scientific  expei 
that  no  opinion  respecting  the  eflSciency   and  ecom 
the  Parsons  turbine  can  be  of  any  value  unless 
upon  the  direct  experiments  of  a  highly -trained 
engineer  upon  the  turbine  in  its  improved  form.    SO' 
I  ktjow,  no  such  experiment  has  yet   been  made, 
the  electric  installation  at  New  Scotland   Yard,  wi 
tains  all    the    improvements    in    Mr.    Parsons's 
referred  to  by  the  sub-committee,  has  been  in  use  for 
months. 

The  report  concludes  as  follows  :   "  The  members 
subcommittee,  so  far  as  they  are  able    to   judge, 
opinion  that  the  system  tendered  for  by  Mr.  Parsons  Arfl 
bo  adopted,  subject  to  there  being  no  fundamental  objecbn 
on  the  part  of  any  expert  who  may  be    consulted  by  li 
Corporation." 

This  report  of  the  sub-committee  was  adopted  fajfe 
committee  on  April  7,  and  in  accordance  with  a  resoaai 
of  the  Council  was  printed  and  circulate<l  among  ^ 
members  of  the  Council  under  date  of  20th  April  Th 
re[>ort  is  afterwards  referred  to  under  this  date. 

4.  The  cnmmittse  submitted  this  report  to  Dr.  ¥luM 
for  his  criticisms,  and  in  reply  received    his   report  da 
April    14,   K^Dl    (report,   Juno   3,    1891,    pp.    7-11). 
this  report,  Dr.  Fleming  states  at  length    the   reasooi  «to 
he  is  unable  to  recommend  the  system  of   Parafma, 
adviaes  the  committee  not  to  decide  the  questional 
without  further  expert  advice. 

On  the  same  day  on  which  Dr.  Fleming's  report 
communicated  to  the  committee,  a  letter,  dated  Apnl  H 
1891,  from  Prof.  Garnett  to  Mr.  Alderman  Finch  wm 
read  to  the  committee  (report,  June  3,  1891,  pp.  11-Ui 
In  this  letter  Prof.  Garnett  advocates  the  system  of  electtf 
llghtitig  which  had  been  carried  out  by  Mr.  Parsooi  i 
Newcastle-upon-Tyne  as  well  adapted  for  the  requireofll 
of  Cambridge. 

In  consequence  of  the  expression  of  views  adverse  totk 
adoption  of  the  Parsons's  system,  Dr.  Fleming  received  fna 
the  town  clerk  the  following  letter,  dated  April  20,  1891 
*'  I  have  been  requested  by  the  Electric  Lighting  Commini 
to  acknowledge  the  receipt  of  your  report  on  Mr.  Panooi) 
scheme.  In  the  event  of  their  determining  to 
with  the  lighting  of  Cambridge  upon  the  system 
force  at  Newcastle,  it  would  be  useless  after  the  opiniA 
expressed  in  the  latter  part  of  your  report  to  expect  yoo 
assist  the  Council  in  carrying  out  the  work,  mod  I 
committee  are  therefore  of  an  opinion  that  any  engagenflil 
with  you  as  electrical  adviser  or  expert  should  oease^i 
have  directed  me  to  communicate  their  viewe  to  and  toi 
you  to  send  in  a  statement  of  your  charges  with  a  riev 
payment." 

It  is  not  within  the  object  of  this  letter  to  discoBS  1 
legality  of  the  action  of  the  committee.     I  content  mji 
with  observing  that  it  was  not  within  the  compel 
the  committee  to  dismiss  an  officer  whose  appointmi 
communicated  to  him  by  the  town  clerk  under  date 
2-1,  11590,  in  the  following  terms  :  '*  I  have  to  inform 
that  the  terms  stated  in  your  letter  describing  the 
your  duties  in  regard  to  electric  lighting  in  this  towi 
approved  by  the  Electric  Lighting  Committee  and  oi 
recommendation   have   been    sanctioned   by     the 
subject  to  a  slight  alteration  in  paragraph  *  B,*  which 

run  thus .' 

fh  At  the  meeting  of  the  Council  held  on  May  14,  I 
the  Electric  Lighting  Committee  recommended,  under  i 
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May,  1891:  "I  That  the  import  of  the  Electric 
jhting  Sub-Committee  dated  the  20th  April,  1891.  and 
ich  has  already  been  printed  and  circulated,  be  adopted 
the  Council.  II.  That  in  the  event  of  the  above  report 
X-n;^  carried,  Prof,  Wm.  Ganiett,  of  the  Durham  College 
bf  Science,  of  Newcastle-on-Tyne,  be  appointed  to  act  aa 
I  consulting  engineer  in  carrying  out  the  achemo  for  lighting 
f  the  borough  with  electricity  submitted  by  Mr.  Parsons. ' 
r  'Notwithstanding  the  concluding  statement  in  the  report 
mM  the  sub-committee  quoted  in  section  3  of  this  letter, 
[jpie  report  of  Dr.  Fleming,  the  professional  adviser 
pbf  the  Council,  which  had  been  in  the  hands  of  the 
P  oommittcc  for  nearly  a  month  was  withheld  from 
e  CounciL  As  I  hid  previously  become  aware  of  the 
istence  ot  this  report,  and  consiiercd  it  unfair  both  to 
9Dr.  Fleming  and  the  Council  that  this  document  should 
be  withheld  from  the  consideration  of  the  Council,  I  moved 
the  following  resolution,  which  was  adopted  by  the  Council : 
«**  That  the  consideration  of  the  roport  of  the  Electric 
Lighting  Committee,  dated  the  20th  April,  1891,  be  post 
poned  until  the  report  of  Dr.  FlemingjdatedthoMth  April, on 
tthe  above  report  of  the  committee,  the  reixjrt  of  any  expert 
who  may  have  been  consulted  by  the  committee  in  acconl- 
ance  with  the  resolution  of  the  Council  passed  at  their  last 
meetingj  together  with  all  documents  or  correspondence  of 
*a  public  character  bearing  on  the  question,  have  been  com 
lunicated  to  and  considered  by  the  Corporation." 

6.  In  accordance  with  the  preceding  rosolutlon,  the 
Electric  Lighting  Committee  issued  their  repnil,  dated 
Jun3  3,   181)1,  which  was  circulated  to  members  of   the 

,  Council  on  the  evening  of  June  9. 

The  question  of  the  adoption  of  the  report  of  the  Electric 
Lighting  Committee  of  May  1,  1891,  and  of  an  additional 
lommendation  of  the  committee  dated  June  9,  1891^ 
ely,  *'  That  in  the  event  of  their  report  of  1st  May  being 
opted  by  the  Council,  they  be  authorised  to  conclude 
contracts  for  the  carrying  out  of  the  electric  lighting  of  the 
iwn  on  the  general  lines  of  that  report,  it  being  under- 
that  the  total  cost  shall  not  exceed  £26,500,and  that 
the  installation  shall  suffice  for  5,000  tights  of  16  c.p.  or 
their  eriuivalent " — came  before  the  Council  on  June  11, 
1S9I,  but  it  was  generally  felt  that  sufficient  time  had  not 
been  allowed  for  the  consideration  of  the  report,  and  the 
discussion  was  adjournod  till  June  16. 

7.  It  must,  I  think,  be  regarded  as  an  unsatisfactory 
arrangement  that  the  committee  who  dismissed  Dr. 
Fleming,  because  be  expressed  an  opinion  adverse  to  the 
employment  of  the  Parsons  turbine  as  the  electric  motor  in 
Cambridge,  should  without  the  sanction  of  the  Council 
have  appointed  another  expert  known  to  them,  from  his 
letter  of  April  14  to  Mr.  Alderman  Finch,  to  bo  in  favour 
of  Mr.  Parsons's  system.  For  this  reason,  I  cannot  regard 
Prof.  Garnett  as  a  neutral  expert  r|uulified  to  decide  the 
point  at  issue  between  Dr.  Fleming  :tnd  the  committee. 
Careful  consideration  of  Prof,  Oaniett's  letter  and  subse- 
sequent  reports,  as  given  in  the  report  of  the  committee  of 
June  3,  justiGes  me  in  stating  that  his  conclusions,  like 
those  of  the  sub-committee,  rest  on  hy[)0thesis  and  not  on 
the  solid  basis  of  direct  ex(»erimeni  on  the  improved  form 
of  turbine. 

8.  It  may  be  assumed  that  a  corporation  would  not  be 
justified  in  undertaking  a  commercial  enterprise  such  as 
electric  lighting,  which  could  necessarily  be  beneficial  to  a 
limited  portion  of  the  community  only,  without  a  reasonable 
prospect  of  earning  a  proHt  in  relief  of  the  rates.  The 
value  as  regards  economy  in  working  of  the  improvements 
in  the  Parsons  motor  is  at  present  only  matter  of  conjec- 
ture. Further,  when  regard  is  had,  on  the  one  hand,  to  the 
increased  price  of  8d.  |>or  B.TU.  authorised  to  be  charged 
in  Cambridge  as  compared  with  6d.  charged  in  Newcastle, 
and,  on  the  other,  to  the  increased  price  of  coals  in 
Cambridge  as  compared  with  the  price  in  Newcastle,  it  is 
doubtful  whether  any  profit  whatever  would  be  earned  by 
the  use  of  the  Parsons  system,  when  deductions  were  made 
for  interest  on  and  payment  of  capital  and  for  depreciation 
of  machinery  and  plant. 

9.  For  these  reasons,  when  it  was  proposed  to  adopt  the 
recommendations  of  the  Electric  Lighting  Committee  at 
the  adjourned  meeting  of  the  Council  held  on  the  16th  of 
June,  I  moved  the  folTowiug  amendment :  , 


"  That  after  careful  consideration  of  the  reports  of  the 
Electric  Lighting  Committee  of  Mr.  Parsons  and  Prof. 
Garnett  in  favour  of  the  adoption  of  the  Parsons  turbine 
as  a  motor  for  electric  lighting  in  Cambridge,  and  the 
report  of  Dr.  Fleming,  the  professional  adviser  of  the 
Borough  Council,  against  its  adoption,  the  Council  are 
unable  without  further  professional  advice  upon  the  point 
at  is.sue  to  adopt  the  report  of  the  committee. 

*'  That  no  further  expenditure  be  incurred  by  the  Electric 
Lighting  Committee  until  a  reply  has  been  received  to  the 
application  of  the  Council  to  the  Local  Government  Board 
to  grant  leave  to  borrow  £35.000  for  the  purp.iae  of  electric 
lighting  in  Cambridge. 

*'  That  in  the  event  of  the  Ix)cal  Government  Board 
granting  the  application  of  the  Council,  and  of  the  Council 
determining  to  i>roceed  with  the  system  of  electric  lighting, 
the  question  at  issue  between  the  Electric  Lighting  Com- 
mittee and  Dr.  Fleming  as  to  the  efficiency  of  the  Parsons 
turbine  as  a  motor  bo  referred  to  Mr.  A.  B.  W.  Kennedy, 
consulting  engineer,  formerly  professor  of  engineering  in 
University  College,  London,  to  report  thereon  to  the 
Council. 

"  And  that  the  town  clerk  be  instructed  to  inform  Dr. 
Fleming  that  the  letter  dated  April  20,  1891,  which  the 
Electric  Lighting  Committee  instructed  him  to  write  to 
Dr.  Fleming  conveying  their  resolution  to  terminate  his 
engagement,  was  not  submitted  to,  and  has  nut  received 
the  sanction  of  the  Council." 

The  nmendraent  was  rejected  by  the  Council,  19  voting 
against  it  and  H  in  its  favour.  The  recommendations  of 
the  ::ommittee  were  then  adopted  by  the  Council. 

10.  In  conclusion,  I  venture  to  ask  that  under  the 
changed  circumstances  of  the  case  since  the  enquiry  was 
held  in  March  last,  the  Local  Government  Board  would 
order  a  further  enquiry  into  the  efficiency  and  economy  of 
the  Parsons  system  which  has  now  received  the  sanction  of 
the  Council,  before  giving  their  consent  to  the  application 
of  the  Council  to  bonow  £35,000  for  the  purpose  of 
electric  lighting  in  Cambiidge. — I  have  the  honour  to  be, 
Sir,  your  most  obedient  servant,  James  Portkr. 

To  the  Secretary  of  the  Local  Government  Board. 


THE  ELECTRIC  TRANSMISSION  OF  POWER.* 

UY    4:i8nERT    KAPP. 
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Lot  ua  now  enquire  whether  wo  shall  bo  .'iny  hotter  off  with 
a  shunt-wuund  motor.  The  lield  cxcitjition  in  such  a  machine 
duos  not  dejMTud  on  tlio  current  Howing  through  the  nrmaturo 
jis  ill  li  series  machiiiu,  but  it  is  simply  tJie  result  yf  the  terminal 
pressure ;  in  other  words,  wliatovor  current  may  bo  re(|uired  by 
the  armnturo  fi>r  giving  power,  can  be,  and  is,  in  fact,  supplied 
by  the  S'jurcu  of  current,  without  in  any  way  affecting  the  tield 
excitation.  If  the  terminal  preaaure  varies,  the  excitation  and 
tlio  tield  strenifth  muat  also  vary  ;  but  a  variation  in  the  working 
current  will  not  directly  influence  the  field  strength.  It  will, 
however,  indirectly  intiuence  it  by  reason  of  a  subsidiary  effect, 
tuchnicully  teritied  '"armature  reaction,"  and  this  I  shall  touch 
up<ju  shortly.  For  the  present  we  nef^lect  it,  and  aasume  that 
the  curve  F  correctly  represent  the  field  strength  as  a  function 
of  the  torminal  pressure.  In  machines  having  wruught-iron 
magnets,  this  tirst  part  of  this  curve  Is  almost  a  straight  line, 
and  ill  this  region  the  fiwld  strength  is  conse<juently  very  nearly 
in  direct  proportion  to  the  terminal  E.M.F.  To  work  the  motor 
at  this  part  of  its  curve,  all  we  have  to  do  ia  to  supply  it  with 
current  at  a  pressure  sensibly  lower  than  that  for  which  it  ia 
dosiguod.  In  good  machines  the  resistance  of  the  armature  is 
very  low,  so  that  only  a  few  per  cent,  of  the  voltage  supplied  ia 
lost  in  resist^mce,  even  when  the  maximum  current  Bows 
through  the  armature.  If,  therefore,  we  work  the  motor  con- 
siderably under  its  power,  the  armature  loss  will  bo  almost 
negligible — that  is  to  say,  the  counter  E.M.F.  will  be  very  nearly 
equal  to  the  supply  E.M.F.  Now  if  you  look  at  the  formula 
for  E.M.F.,  you  find  that  on  the  left  you  have  a  value  veiy 
nearly  equal  to  the  supply  E.M.F.,  and  on  the  right  you  have  a 
constant  multiplied  with  the  product^field  strength  and  speed. 
But  tho  tield  strengtli  under  our  ^ocial  conditions  of  working 
i&  proportional  to  ths  supply  E.M.F.,  and  as  you  thus  have  the 
supply  E.M.F.   on  both  sides  of  the  <y\\u8Av:iv^^  \V  «w\(yi^  «>a^>^ 
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and  you  find  thnt  tho  spe^t  niultipltod  by  a  constAnt,  is  e^iual 
to  unity.  Tliia  of  course  holds  good  for  nny  supply  E.M.F, 
within  the  straight  part  of  the  cun'e  ;  and  we  find,  therefore, 
thftt  the  speed  hnnn  definite  value  which  i%  independent  of  the 
•upply  E.M.F.  Wo  have  here  anived  at  a  very  remarkAble 
result.  It  is  this,  thnt  if  you  work  a  shunt  motor  underloaded 
and  at  a  lower  pressure  tlian  it  is  designed  for,  you  may  vary 
this  pressure  within  certain  limits  without  either  altering  the 
speed  or  tho  power  given  out. 

As,  however,  the  motor  must  Ikj  largo  in  proportion  to  its 
work,  the  practical  use  of  this  rcnjarkable  property  of  shunt 
motors  is  limited.  What  users  of  these  machines  want  to  do  is 
not  to  set  little  pcjwer  out  of  them,  but  to  get  as  much  power 
aa  possible,  and,  in  many  cases,  more  than  was  inlt^ndcd  by  the 
designer.  LiCt  us  then  see  how  wo  stand  in  the  matter  of  speed 
and  power  regulation  when  we  work  tlic  machine  tlirougimut 
the  whole  nmgo  of  output  for  whicli  it  is  designed.  First, 
as  to  speed.  Ijot  us  assume  that  tlie  machine  is  working  at  a 
certain  speed  giving  off  n  definite  amount  of  |>owcr,  and  suppose 
wo  wish  to  incrcjise  the  speed.  How  shall  wo  do  it?  The 
E.M.F.  forumlii  tells  us.  \ou  sco  that  the  field  strength  and 
speed  occur  on  tho  same  side  of  the  er[uation.  This  moans 
tnat  tho  one  can  only  bo  increased  at  tho  oxpouso  of  tho  other. 
If  we  want  the  machine  to  run  ffistur,  wu  must  weaken  it«  field ; 
if  we  want  it  to  run  slower,  we  must  strengthon  it.  Tho  varia- 
tion of  field  stron^h  is  most  conveniently  brought  about  by  n 
variable  resistance  m  the  magiiet  circuit.  I  have  such  a  resist^ 
ance  in  the  shunt  circuit  of  the  machine  before  you,  and  can 
■how  you,  by  an  experiment,  this  method  of  regulating  tho 
•peed. 

In  this  experimont  we  have  altered  both  the  apeod  and  power, 
because,  by  running  faster,  wo  have  obUiincd  more  current 
from  tho  sec<jnd  machine  and  a  brighter  light  in  the  lamp.  Let 
OB  now ^g  whether  it  is  |>ossible  to  keep  tho  speed  constant, 
vary  tho  power.  Bearing  in  mind  that  the  dynamo  is  a 
reversible  machine,  and  drawing  a  imrallol  between  a  shunt 
dynamo  and  a  shunt  motor,  we  conclude  that  there  should  be 
no  difficulty  in  doing  this.  The  fact  that  a  shunt  motor  is  an 
almost  Bolf-rcguUting  machine  has  been  firsi^  pointed  out  by  Mr. 
Mordoy  in  an  article  which  appeared  in  January,  1886,  in  the 
PhUo34tphi<utl  Maini:.inc.  Mr.  Mordey's  rwiaoning  was  somewhat 
AS  follows  :  We  know  that  a  shunt  dynamo  will,  if  driven  at  a 
constant  speed,  give  an  almost  constant  terminal  pressure,  nu 
matter  how  tho  current  may  vary.  Consoiiuently  a  shunt 
motiOr.  if  supplied  with  current  at  constant  prcMuro,  will  run  at 
an  abnoftt  oonataiib  speed,  no  matter  how  the  load  may  vary.  On 
testing  hia  theoretical  deduction  by  actual  experiment,  Mr. 
Mordey  was  able  to  completely  verify  it.  In  one  set  of 
oxperimonts  the  supidy  current  was  kept  at  140  vulta, 
and  tho  hiad  on  tho  mot4jr  was  varied  from  1*8  h.p.  Ut 
16*3  h. p.,  yet  the  speed  only  varied  by  3  per  cent.;  and  a 
similar  result  was  obtainetl  with  tho  same  uiachino  at  a  supply 
pressure  of  100  vr*lU.  Mr.  Mordey  stated  in  his  jiaper  that  the 
magnetic  distfjrtii  III  of  the  field  was  nil,  or,  aa  we  might  alsu 
tenn  it,  that  the  armature  reaction  was  negligible.  It  is, 
however,  eiisy  to  see  that,  even  if  the  armature  reaction  is 
sensible,  we  can  yet  obtain  very  fair  rogulatinn,  provided  we 
take  uare  to  have  in  tho  armature  circuit  such  a  resistance  that 
the  voltage  loss  due  to  tho  resistance  is  about  equal  to  that  due 
to  armature  reaction. 

To  explain  this,  I  must  first  say  a  few  words  a1>jut  arniaturo 
reaction,  a  phenomenon  which  may  perhaps  not  be  familiar  to 
all  of  you.  The  current  flowiug  thn>ugh  the  armature,  trans- 
forms it  into  an  olectroma^et,  which,  to  n  certain  extent, 
opposes  the  tiow  of  magnetic  lines  emanating  from  the  &eld 
magnets.  This  is  the  case  both  in  dynamos  and  motors, 
though  not  rjuite  to  the  same  extent.  The  larger  the  current, 
tho  Ui-ger  is  this  opposition  which  tho  anaaturo  offers  to  tlie 
field  iiiagnots  ;  and  it  is  the  field  strength  which  remains,  after 
making  allowance  for  this  opposing  magnetic  force,  which  is 
productive  of  E.M.F.  To  calculato  correctly  the  counter 
E.M.F.  of  a  shunt  motor  we  must,  therefore,  not  assume 
the  field  strength  in  our  E.M.F.  equation  to  be  constHiit,  as  I 
have  done  hitherto  ;  but  we  must  assume  that  it  decreases 
slightly  as  the  armature  current  increases.  Grsphically,  this  ia 
represented  in  Fig.  5,  where  the  current  flowing  thr<iugh  the 
armature  is  nie*iaured  on  the  horizontal,  O  C,  and  the  field 
strength  is  represented  by  the  inclined  full  line  above.  If  there 
wore  no  armature  reaction  the  field  stren^h  would  be  given  by 
the  dotted  lioriy^mtal  line.  If  the  speed  is  to  romain  constant, 
tlio  counter  E.M.F.  must  be  proportional  to  the  tield  utrength  ; 
and,  by  suitably  altering  the  scale  (witli  which  we  measure  the 
ordinatos  in  the  diagram),  wo  can  take  the  top  line  to  represent 
counter  E.M.F.     I  have  accordingly  marked  it  E  E. 

The  vortiod  distance,  O  E,  represents  now  the  supply  E.M.F., 
and  when  tho  motor  is  running  light,  this  is,  of  course,  equal 
to  the  counter  E.M.F.  Now,  lot  a  load  be  thrown  on,  causing 
a  considerable  increjwe  of  current.  The  counter  K.M.F.  need 
now  not  bo  quite  so  Ut^ge  as  before,  since  imrt  of  the  supply 
E  M  F.  has  been  already  absorbed  by  the  resistAncu  of  tho 
armature  circuit,  and  the  ^  E.M.F.  nood  only  ImUno© 


£^0  ivmaindor* 


stant  yoltage  requires  the  counter  E.M.F,  to  become  I**.-- 
the  i>ower  demanded  from  tho  motor  increases-     A 
timo   tho   working   condition   of  oonstanb   apeod  c:\ 
attained  by  a  lowering  of  the  counter  E.M.F.  as  th*  o«i 
increases  ;    (ind   it   ia   therefore   perfectly    obvious  th«?  tf 
lowering  of  the  counter  E.M.F.,  as  determined  by  ■ 
dition,  is  the  same,  we  must  have  constant  speed    - 
power — that  is,  a  self-regulating  motor.     Oenerally,  tiiu 
EEin  the  diagram  representing  counter  K.M..F.  is  nol '(q 
straight,  but  slightly  curved,  presenting  the  concave  sid*  Ifl  H 
axis   of   abscissae,   whilst  the  lino  representing    resisfaiv^  W 
through  armature  is  of  course  quite  straight.      If  we  so 
the  machine  as  to  get  exactly  the  same  speed  when 
quite  light  and  fully  loadcil,  the  speed  will    be  slightly  ka 
ImH  load,  but  the  difTorence  ctui  only  bo  very  anuill.     1  saiU 
to  show  you  this  property  of  the  shunt  motor  t<»  be  almcrt 
foctly  self-regulatmg  by  means  of  tho  appar.itus  herebcforejs 
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Thus,  you  see  that  tho  shunt  motor  is  an  oxccUent 
for  keeping  the  speed  constant  when  worked  on  a  OMO 
pressure  circuit.  The  only  drawback  to  its  employment  is  t 
a  resistance  must  be  inserted  into  the  armature  circuit 
starting  ;  but  this  may  bo  done  automatically  by  placing 
resistance  permanently  in  circuit,  and  causiiiLg  it  to  be  ilM 
circuited  by  moans  of  a  centrifugal  regulator  fixed  to  the  sfl 
ture  shaft,  and  so  arninged  that  when  the  speed  has  attaUl 
certain  value  the  balls  fly  <»ut  and  close  a  switch.  Sodt 
autoniatlc  device  Is  also  of  value  In  case  tho  motor  sliuulil 
overlttatlcd.  If  this  should  happen  the  speed  will  drop,  and 
resistance  will  be  autotiiatically  reinserted,  keej>inj];  the  cizfl 
within  safe  limitB.  By  these  means  a  customer  of  an  elet 
light  C(uni>any  ia  prevented  from  taking  from  the  mains 
current  than  ho  has  contracted  for. 

Before  leaving  the  suViject  of  speed  regulation  on 
prcsBuro  circuits,  I  inunt  briefly  alludo  to  a  syst^'^ni  in 
electric  tramways.  Motors  for  tramcnrs  are  not  retjuiroil  U» 
at  a  constfiut  speed,  but  they  arc  roiiuired  to  have  a  wido  n 
uf  ton]uu.  At  stjirting,  or  when  running  up  hill,  the  s]>eed  I 
be  low,  but  the  sUitic  effort  must  bo  great.  Those  inoton 
therefore  generally  series  wound,  and  provision  is  made 
means  of  a  compound  awitcli  for  inserting  a  larger  or 
number  of  Hehbmagnet  coils,  so  as  to  vary  the  field  a 
acconling  to  re^iuirementa.  Tho  arrangoment  of  the  nel 
under  the  floor  of  the  car  is  shown  in  the  diagmms  on  the  % 
which  represent  respectively  thu  cftrs  of  Mr.  Rockenxaun, 
Electric  Engineering  ComiMiuy,  and  tho  General  Kloctrio  Pn 
and  Tiuction  Company,  but  time  will  not  penuit  of  my  g( 
into  dcL'iils  of  the  various  designs. 

When  current  is  supphed  to  the  motor  not  from  a  gw 
system  of  mains,  but  from  a  special  generator,  sorvinj^  no  <A 
purpose,  the  rogulation  of  speetl  and  power  can  be  offiM 
equally  well  by  series,  oomjiound,  or  shunt  machines.  Aana 
tho  latter,  I  need  not  go  int*^  details,  tis  this  case  is  really  incu 
in  the  case  of  supply  at  constant  pressure,  which  1  havoaln 
fully  treated.  After  what  I  have  said  about  this  case,  yott 
also  readily  see  that  compound-wound  motors  with  the  t_ 
coils  demagnetising  are  oquivalent  to  shunt  motors  with  li 
armature  reaction,  and  that,  in  fact,  a  shunt  motor  with 
small  armature  reaction — such,  for  instance,  as  a  niultip 
machine — may  be  made  self-regulating  by  the  additi<ii 
demagnetising  main  coils  on  the  field  magnets,  I  shall  latei 
give  you  details  of  a  large  transmisairm  plant  carried  oul 
these  linos,  and  need  therefore  not  go  further  into  the  sufa 
now.  There  remains  then  only  tho  plain  series  itioUyt  t 
considered. 

In  this  case  both  the  generating  and  the  receiving  Am 
are  series  wound,  and  it  is  easy  to  see  that  by  suitably  de«ici 
those  machines  we  can  bring  it  about  that  the  motor  will  i 
a  constant  BiM?ctl  under  varying  loads  if  the  generator  is 
mnning  at  a  C4instant  sj^eed  at  all  time*.  Let  the  two  cui 
in  Fig.  6  represent  the  E.M.F.  ohamcteristics  of  the 
machines,  the  upper  curve  referring  to  the  generatt^r  lutd' 
lower  Xa*  tho  motor.  Tlicso  curves  give  the  useful  K.M.F. 
deducthig  armature  reaction,  and  refer  of  course  to  cr>r._ 
speed  in  each  case.  The  current  flowing  thro«igh  tho  circ^ 
that  which  wo  obtain  by  dividing  tho  difteronce  betwoeti 
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iuatos  of  the  two  curves  by  the  total  resiaUnce.  The  reBist- 
e  is  of  couno  a  consUnt,  and  the  our?6  represonting  current 
Idifferenco  of  E.M.F.  is  bhoreforo  a  straight  lino,  O  R  in  the 
gram.  The  vertical  length,  C  R,  gives  the  voltage  loss  with 
urrent,  O  C,  due  to  resistance,  and  tiiis  must  be  eijUftl  ta  the 
lage  ditferunce,  1,  2,  between  the  curves.  This  dotemiines, 
refore,  the  speed  of  the  motor  for  that  particular  current. 
ppose  the  lower  cur\*o  is  the  E.  M.  F.  characteristic 
that  particular  speed.  Now  let  us  throw  some  of  the 
i  ott,  then  the  current  will  assume  a  smaller  value,  say  O  C. 
9  vottnflo  loss  is  now  C  U',  and  the  voltage  difference  1'  2'. 
the  K.M.F.  chAmcteristic  Hts  this  new  working  condition, 
n  1'  2'  must  K*  e(|iial  to  C  R',  and  the  speed  will  remain  the 
le  as  before.  We  thus  lind  that  if  we  so  design  the 
chines  that  the  diiferonco  between  their  K.M.F.  charac- 
istica  at  any  working  point  is  ci|ua!  to  the  vtjltago  Kwa  by 
[stance,  we  obtain  a  perfectly  self-roguUting  system  of  ptiwer 


Fio.  6. 

isinissiou.  Most  of  the  transmissions  now  at  work  have  been 
igned  by  taking  advantage  of  this  very  valuable  *]iwlity  of 
ies  machines,  but  I  must  state  at  once  that,  in  actual  pnvctice, 
OH84*  is  not  <piibe  so  simple  as  I  tinve  hero  represented  it. 
Q  of  tho  difKcultiea  met  with  is  that  wo  cannot  always  get 
tw.)  characteristics  to  fit  each  other  exactly  over  the  whole 
go  of  output  ;  another  dif)iculty  arises  from  thuir  being 
lorally  a  slight  difference  between  the  a-sccnding  and 
cending  chnmcteristics  ;  but  the  mtjst  serions  obstacle 
(juick  and  perfect  regulation  is  the  self-induction 
the  hold  magnets,  especially  if  the  machines  are 
{e.  The  self  induction  prevents  iho  rapid  respmsc  of 
1  machine  to  the  other,  which  is  reituired  to  make  the 
ulation  absolutely  perfect.  A  sudden  change  of  load  cannot 
followed  immediately  by  a  ci^rresp^mdiug  change  in  the 
ver  supplied  to  the  motor,  as  Lime  is  ruiiuirod  by  the  magnets 
wttle  down  into  the  new  working  condition  ;  and  during  the 
[isitory  period,  which  may  last  many  seconds,  there  is  a 
giug  of  |Kiwor  to  and  fro  which  creates  Uuctuatioti  of  speed, 
mitigate  this  evil,  llerr  DobrovoLsky,  of  the  Berlin  Electric 
npany,  has  devised  a  plan  by  which  a  kind  of  electrical 
jper  is  applied  to  the  generator  in  the  nhape  of  a  non- 
uctive  high  resistance  placed  across  the  terminalfl  of  the 
^et  coils  as  n  shunt,  and  left  there  permanently.  Any 
lomial  wave  of  E.M.F.  which  might  (jthcrwise  disturb  the 
*king  of  the  motor  or  endanger  cho  insulation  of  either 
:hind,  spends  itself  in  heating  this  resistance,  and  the  dis- 
baace  quickly  subsides. 

Ttf£  Like. 
pass  now  tu  the  consideration  of  the  line,  a  subject  of  great 
lortance,  especially  in  longdistance  transmission,  since  in 
16  oaaei  the  cost  of  the  line  forms  a  very  large  item  in  the 
kl  coat  of  ])lant.  You  are  all  familiar  with  Sir  William 
mison's  law  for  greatest  economy  in  conductors.  Briefly, 
reasoning  on  which  this  law  has  been  developed  is  as 
uwB  :  The  annual  cost  of  power  delivered  is  made  up  of  tw<} 
tu.  First,  the  cost  of  the  power  only,  and  secondly,  the 
ireet  on  the  capital  outlay.  The  cost  of  power  includes  that 
)unt  which  is  wasted  in  heating  the  conductf>r.  If  I  thero- 
j  wish  to  work  with  the  greatest  economy,  the  sum  of  annual 
treat  an  the  capital  outlay  and  cost  of  {»>wer  wasted  must  be 
inimum  ;  and  this  condition  is  attained  when  the  two  are 
al.  Profs.  Ayrton  and  Perry  were  the  first  bo  cjuestion  the 
ctical  applicability  of  this  law.  In  a  paper  read  by  tliem 
3ro  the  Institution  of  Electricid  Engineers  in  March,  1888, 
f  showed  that  under  certain  conditions  better  economy  can 
)btained  by  dep^irting  from,  instead  of  following.  Sir  VVilliam 
►mson'a  law.  I  do  not  proi)o&e  to  give  you  quotations  from 
ir  paper,  which  is  highly  mathematical,  but  I  will  endeavour 
»at  the  subiect  before  you  in  a  different  way,  re^piiring  only 
r  little  mathematical  treatment. 

irst  of  all,  let  us  see  in  a  general  way  what  Sir  William 
•mson's  law  really  means.  It  supposes  that  the  annual 
trical  horse()ower  ban  a  definite  value  at  any  place  reached 
.he  conductL>r.  This  is  generally  aHsumed  for  the  distri- 
itig  system  as  carried  out  from  central  stations.  Whether  a 
omer  lives  100  yards  or  500  yards  from  a  central  station, 
company  charges  him   the  same  for  the  current.     But  the 


Most  Ecokomical  Cuurrnt  for  Electric  Powkr  Tkansmissios-^ 

D    Distance  in  miles. 

a... Section  of  conductor  in  K|aara  inches. 

E    Terminal  volts  at  generator. 

f Terminal  volt*  nt  motor. 

HIV   Brake  horpe-power  re*|uircd  to  drive  generator. 

HPfrt Brake  horse-power  obtained  from  motor. 

c Current  in  amjK'res. 

Efficiency  of  generator,  00  {wr  cent. ;  efficiency  of 

motor,  }K>  per  cent. 
y,,...  Cost  in  £  per  electrical  horse-power  output  of 

generator. 
m Cost  in  £  per  brake  horse- power  output  of  motor, 

including  re^rulating  gear, 
n  =  -ft  J/  HP  g  ...  Cost  in  £  of  generator. 
M  =  m  Hl*m     ...  Cost  in  £  of  motor  and  rej^tdalins:  gear. 
t=\H'2Da   .  ...   Weight  in  tons  of  cop[)er  iti  lino. 
K (  oHt  in  £  jrer  ton  of  copper,  including  labour  in 

erection. 

» Cost  in  £  of  8Uj»port*  of  lino  (xjr  mile  run. 

p    Cost    in    £    of   one    annual   brake   horse-power 

absorbed  by  generator. 
7    Percentage  for  interest  and  depreciation  on  the 

whole  plant. 

Capit..  outU.y  =  .  ^  .™HP„.D..  ^^^^=^. 

Annual  cost  per  brake  horse  iK)wer  delivered  =  g  ^^^j^— +/j  „,'^ 

HPw  HPm 

670     '  746 

830 
y=  -~  HPtrtt  the  current  which  would  bo  required  if  the 
E 

line  bad  no  resistance, 

and  3=  y —  «  ^  ;  then  the  most  economical  current 

^     '  IC7  K  I>=  +  E  B 

at  the  given  voUngOi  E,  in 

\        V   1  '6  7  K  I>*  +  B  E/ 

For  very  long  difltancea  the  term  under  the  8<]uare  root 
approftchei)  unity  and  the  most  economical  current  the  value 'iy; 
from  which  it  follows  that  under  no  circun^stancee  will  it  be 
economical  to  lose  more  than  half  the  total  power  in  the  line. 

assumption  is  not,  strictly  speaking,  correct.  To  sou  this,  let 
us  suppose  that  the  oust  to  the  ct>mpnny  of  putting  an  annual 
liorse-power  into  their  niaina  is  £20,  and  thoy  got  £30  for  every 
annual  horse-power  taken  by  the  customer.  Now,  if  I  1ob« 
I  h.p.,  shall  I  be  right  in  writing  off  this  1(»88  at  £20.  Clearly 
not  ;  for  if  I  had  not  lost  this  particular  horse-power,  I  might 
have  sold  it  for  £30.  But  ttiere  is  another  way  of  looking  at 
this.  You  might  say  that  the  £10  difference  botwoon  the  cost 
and  selling  price  of  power  represents  profit  and  interest  of  plant 
and  mains,  and  that,  therefore,  the  lost  ixiwer  should  be  debited 
at  net  cost.  To  this  I  reply  that  my  object  is  not  to  put  p<iwer 
into  the  mains,  but  to  take  power  out,  or,  rather,  enable  my 
cust^^mers  to  take  power  out,  for  which  they  will  pay  me  ;  and 
so  we  might  keep  arguing  the  question,  without  ever  coming  to 
a  definite  understanding.  Now,  if  we  cannot  settle  sucn  a 
sintple  problem  by  common-sense  reasoning,  there  nmst  be 
84)inething  wrong  in  our  premises ;  and,  in  this  case,  it  is  not 
difficult  to  nee  where  the  hitch  is.  It  is  in  the  assumption  that 
the  power  lias  a  constant  value.  In  reality,  this  is  never  the  case. 
If  it  were  the  case— that  is  t^i  say,  if  1  h.p.  had  the  same  value 
at  the  motor  end  as  it  has  at  the  generator  end  of  the  line — it 
would  bo  perfectly  useless  to  establish  a  transmission  plant  ;  it 
would  be  like  carrying  coals  from  Cardiff  to  Newcastle.  It  is 
only  because  the  power  has  a  great  value  at  the  motor  end  of 
the  line,  and  a  small  value  at  tlie  generator  end,  that  it  will  pay 
us  Uj  lay  out  capital  in  plant,  and  incur  the  risk  of  working  it. 

The  correct  way  of  treating  this  problem  is,  therefore,  to 
take  into  account  the  cost  of  the  power,  both  at  the  generating 
and  at  the  receiving  station.  We  must,  further,  take  into 
account  not  only  the  int«rest  and  depreciation  of  the  line,  but 
also  the  interest  and  depreciation  of  the  machinery  at  either 
end  -,  and  in  catiniatiug  these  items  we  must  know  at  what 
voltage  the  plant  is  to  work,  and  what  total  power  is  reriuired  : 
for  the  nrimo  cost  per  horse-power  depends  very  materially  on 
the  total  power  and  voltage.  To  make  this  clear,  if  I  want  to 
reduce  the  capital  outlay  on  the  line,  I  must  work  at  high 
voltage,  and  with  a  large  energy  loss.  This  means  that  I  must 
put  down  a  larger  generator  than  would  otherwise  be  re<-|uired. 
and,  moreover,  one  that  gives  an  high-pressure  current.  It  is 
thus  quite  possible  that  what  I  save  in  the  line  I  shall  have  to 
expend  at  the  generating  station,  Ui  say  nothing  of  the  increased 
charge  for  waste  jKiwor,  and  the  greater  liability  to  have  a 
breakdown  owiiig  t<i  high  voltage. 

You    see    this    problem    is    a    ver^   o^tcc^Wu(>j«i^  <s<Qd^  vdjS^ 
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Thomaon'fl  law,  which  says  nothing  about  voltage  or  cost  of 
maohinos,  will  not  fit  it.  It  is,  however,  poBslble  to  amend 
this  law,  BO  as  to  obtain  at  least  an  approximate  solution. 
The  premises  on  which  the  formula  has  been  deduced  are  as 
follows  : 

CoiuditwtiA  ijiven. — Annual  value  of  brake  horse-power  at 
generating  station  ;  voltage  at  generator  termin&ls  ;  brake 
horse-power  required  at  motor  end  ;  distance  of  transmission  ; 
cost  per  horse-power  of  machines  and  regulating  appliances  at 
the  given  output  and  voltafi[c  ;  cost  of  conductor,  per  ton  of 
copper  erected,  interest,  and  depreciation  of  whole  plant. 

Lhttft  vet^uir^d.  — Working  cuiTont,  brake  horse -power  at 
generating  station,  mechanical  cflicioncy,  voltage  at  motor, 
totAl  canital  outlay  per  brake  horse-pcjwor  delivered,  and  cost  of 
annual  brake  horse-power. 

Thcefficiencyof  each  machineisassumodtftbe  QOpercent.  The 
formula  gives  only  the  current,  but  the  other  data  can  bo  found 
by  verysimple  calculations  which  need  no  explanation .  The  C{)8t  of 
support*  fur  the  linepor  mile,  whether  overhead  or  underground, 
can  bo  taken  as  constant—  that  is,  not  depending  on  the  exact 
current  within  the  limits  -which  can  easily  be  foreseen  in  each 
case  ;  and  it  therefore  does  not  enter  into  the  fnrmula  for  the 
current.  Interest  and  depreciation  I  have  taken  the  same  for 
all  jwrts  ivf  tho  plant,  so  as  to  avoid  too  great  a  cnmplicjition  of 
the  formula.  If  you  now  work  out  by  the  aid  of  the  current 
formula  the  same  transmission  problem  for  diiferent  voltages, 
you  will  tind  that  there  is  r»ne  particular  voltage  for  which  the 
annual  cost  of  the  brake  horse-power  delivered  at  tho  mot<>r 
end  of  tho  lino  is  a  minimum  ;  and  provided  this  voltage  is 
within  reaBonaWe  limits,  it  ought  to  be  adopted.  When 
making  such  calculations,  you  will  find  that  the  greater  the 
cost  of  power  at  the  generating  stivtion,  the  higher  is  the  most 
economical  voltnge,  this  voltage  also,  of  course,  increasing  with 
tlie  distance. 

Each  awe  must  be  worked  out  with  duo  regard  to  local  con- 
ditions, and  nothing  in  the  shape  of  cub  and  dried  rules  or 
figures  can  make  this  work  superfluous.  On  tho  other  hand,  it 
is  very  desirable  to  collect  information  as  to  tho  coat  of  wi>rka 
which  have  actually  been  carrietl  out,  and  by  the  lihomlity  of 
Mr.  Brown,  the  engineer  to  the  Oerlikon  Works,  Switaerhind, 
I  am  able  to  place  before  you  some  figures  of  tliis  kind  which 
are  contained  in  the  following  table.  The  figures  give  the  whole 
capital  outLiy  for  the  electrical  j>arts  of  some  of  the  power 
transmissions  erected  by  this  firm. 

Cost  op  Transmission  of  Power  PLAJfT. 


Distance 

H.P-  de- 
livered. 

Speed  of 
machine. 

Cost  m 

£ 

Total 

coat.* 

£ 

Coat   per 

HP. 

£ 

in  mile». 

tien. 

Mot. 

Line. 

1870 

85 

450 

640 

560 

440 

1,SS0 

22-2 

•280 

195 

500 

760 

6S0 

132 

1,800 

9-7 

"2m 

51 

GOO 

320 

'2S0 

(to 

720 

14  1 

•375 

90 

350 

520 

480 

80 

1,240 

13*8 

•560 

71 

600 

440 

400 

60 

l,l>40 

14-6 

•280 

40 

700 

260 

240 

20 

640 

16 

•375 

75 

600 

480 

440 

6S 

1.120 

15 

•500 

87 

5O0 

520 

4M0 

100 

1.260 

U-5 

l-Wf) 

150 

GOO 

760 

720 

330 

2,o:>o 

13-7 

•220 

0.3 

450 

440 

420 

232 

1,270 

13-7 

6-250 

n 

iWU 

1N2 

110 

4S0 

960 

87 

2*2(X) 

61 

6O0 

360 

3-20 

.WO 

1,140 

22-4 

•187 

60 

900 

240 

220 

IB 

600 

10 

5-000 

41 

750 

240 

200 

344 

1,020 

24*8 

3 '750 

220 

(KK) 

1.040 

960 

640 

2.960 

13-5 

■002 

15 

600 

112 

104 

9 

252 

16-8 

•250 

19 

700 

160 

160 

20 

390 

20-3 

*  Thia  includes  regtdattng  api^aratus,  instrumontSt  poata,  ineu* 
latorst  lightning  arrester.'*,  erection,  and  sufjervision. 
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ORIENTAL  TELEPHONE  COMPANY. 
Enlapgring  the  Scope  of  the  Company's  Operations. 

In  tho  CourtB  la«t  week  Mr.  Cozens-Hardy,  Q.C. .  appeared 
before  Mr.  Justice  Romer  for  bhU  Company,  which  hod  pre- 
sented a  {petition  for  the  confirmation  of  a  Bpecial  resolution 
enlarginj;  the  ecope  of  the  Company's  operationfl.  He  aaid  the 
Company  was  formed  for  the  purpose  of  carrying  on  telephonic 
communication  in  the  East,  and  was  engaged  in  vary  lar^e  opera- 
tiona,  partly  in  it«  own  name  and  also  by  aupportini;  and  holding; 
sharee  In  other  componiea  carrying  on  operations  in  Bombay, 
Bengal,  ('hina,  And  Japan,  etc.  Some  of  these  companies  had 
power  by  their  articles  to  carry  on  other  electrical  buaineas,  and 
the  Comfuiny  itaelf  having  an  expensive  and  AkLlled  ntafT,  wa^ 
frequently  applied  to  to  supply  oloctrictty  for  lighting  and  other 
purpoees,  but  was  advised  tnat  they  could  not  do  so  under  the 
existing  memor&ndum. 


Mr.  Jiistlo«  Bomei* pointed  out  that  in  this  caae  tho  name  vmli 
require  to  be  altered.     When  that  was  done  be  should  be  prepaM  | 
to  Banciion  the  resolution. 


COMPANIES'  MEETINGS. 


CROMPTOK  AND  CO. 

Tho  third  annual  general  meeting  of  this  Company  waebeklilj 
the  Cannon-Btreet  Hotel  on  Wednesday  afternoon,  Mr.  R.  E.&] 
Crompton,  one  of  the  managing  directons  in  the  chair. 

The  Secretary  (Mr.  Reeves)  havinj;  read  the  notice  oonv 
the  meeting, 

Tho  Chairman  wud  :  Oentlemen,  you  have  had  the  report  (titie 
wa^  given  in  our  last  iseue),  and  I  a«jaumo  that  it  may  be  taken  « 
read.  I  have  now  to  move  that  tho  report  of  the  Dirocton  w) 
the  audited  statement  of  accounts  for  the  year  endioz  SlM 
March,  1891,  be,  and  the  same  are,  hereby  approved  and  anoptal 
With  respect  to  the  statement  of  accounts,  I  think  the  «n» 
holders  will  agree  with  me  that  the  balance  of  net  profile 
amounting  to  slightly  over  £13,000,  shows  a  satiafactOfy  nl« 
of  increase  on  tho  balance  of  the  previous  year,  and  jostifia 
the  remarks  I  made  to  30U  at  the  last  year's  meebinj^  as  to  tU 
probable  steady  increase  of  this  Company's  bustnesB.  During  the 
current  year  we  have  executed  several  important  contracts,  «tid 
our  turnover  has  largely  increased.  But,  aa  I  explained  tojoi 
last  year,  these  large  contracts  were  taken  at  fixed  rates  of  pw& 
At  the  sumo  time  tuese  contracts  constitute  a  very  aafe  and 
factory  feature  of  the  Company's  business — a  feature  w«  1 
see  extended  during  the  current  year.  Ainon|^  the  imp 
orders  we  have  in  hand,  is  one  for  liehting  the  city  of  Pr 
which  is  the  capital  of  the  Transvaal.  In  connection  ivith  thii  c 
tract,  Mr.  J.  F.  Albright  baa  \  isited  South  Africa  recently,  audi 
explain  to  you  that  there  ia  every  probability  of  our  doing  1 
buainosft  thoi-e.  Contracts*  are  in  progress  for  important  ( 
Blntions  on  the  ('ontiiient,  any  one  of  which  may  be  de 
shortly,  and  any  one  of  which  will  result  in  a  largo 
our  turnover.  Negotiations  are  al*o  in  hand  for  aeveral 
towns  in  England.  We  think  we  stand  a  good  chance  of  aecariw 
a  fair  pro[X)rtion  of  those  ordore,  and  these  will  secure  a  « 
and  fairly  remunerative  profit  for  our  shareholders.  A  fimj 
like  ours,  which  has  always  to  occupy  a  leadin^r  place  amn 
manufacturers,  has  to  keep  abreast  of  improvetnents,  and,  nl 
fact,  we  have  to  introduce  improvements.  During  the  la«t  Toal 
we  have  perfected  a  Bystem  of  electric  railways,  and  auc 
in  carrying  out  for  the  Southend  Local  Board  an  exc 
Buccessful  example  of  the  modern  electric  railway,  which  I 
received  the  highest  encomiums  from  everyone  connected  ^  "^ 
the  consulting  engineer  (Dr.  John  Hopkinson)  himaelf 
he  had  never  passed  a  final  certificate  with  so  much  £ 
Another  cognate  branch  of  our  busineea  during  the  year  has  I 
electrical  underground  hauUige  for  mines.  We  have  rece 
carried  out  two  very  large  sots  of  such  haulage  "with  comp 
success.  In  both  cases  we  transmitted  upwards  of  lOO  b.b  \ 
The  last  case  wua  one  in  fSouth  Wales.  It  was  suooewfollr 
started  lost  Friday  close  to  Merthyr  Tvdtil.  I  may  say  i& 
connection  with  thia  thatcoUierymanagers  who  witnessed  toe  expoV 
menta  said  wo  could  book  enough  orders  to  keep  our  works 
with  thia  nlone.  Thoae  inHtallations  don't  show  in  the 
under  consideration  \  they  come  into  the  accounts   of   the 

year.  I  ought  to  mention,  in  connection  with  theaucceasof  < .   , 

haulage,  that  a  great  deal  is  duo  to  our  South  Wales  accent,  tfr. 
J.  C  Howell.  We  have  ex(>ended  a  considerable  amount  on  capitti 
account,  partly  in  incrcaaing  our  buildings  and  fltting  up  our 
works  at  Chelmsford,  but  [>ttrtly  in  fitting  up  Lillio-road  works  id 
[>ondon.  These  are  of  very  great  use  to  us,  and  we  should  not  he 
able  to  carry  out  our  London  work  without  them.  Coming  to  the 
statement  of  accounts,  I  would  refer  to  the  (]ueetioQ  d 
debentures.  At  the  last  meeting  I  informed  you  we  hid 
decided  to  i^ue  tho  second  £'25,000  out  of  £oO,noo.  and 
wo  offered  them  to  our  shareholders ;  but  the  reeponae  was  not 
as  satisfactory  as  we  ex{>ected  it  would  be.     At  the  date  of  Uili 

f)resent  rejiort  only  £.31,050  debentures  had  been  subscribed — ors 
ittle  over  £6,0(K)  since  lost  year's  meeting.  At  the  pranol 
moment  we  have  over  £15,0<X)  of  these  debentures  bo  be  plaivL 
We  have  not  pushed  the  issue  of  them  by  advertising,  but  we  now 
find  it  really  necessary  that  the  Company  should  have  cha 
additional  capital,  and  the  Directors  would  be  glad  if  vhareholden 
would  send  m  their  applications  so  as  to  close  the  list  by  sub- 
scribing for  the  balance.  The  debentures  are  amply  eecurea,  aad 
as  the  total  interest  on  tho  issue  is  only  £*2,5rK>,  and  tho  profit  it 
now  £13,0^0,  there  is  little  doubt  but  that  the  debenture lioMen 
will  receive  their  money  in  the  future  as  in  the  past.  To  exenpUfy 
the  use  of  capital,  I  may  say  that  we  were  able  last  year  to  aecuK 
for  the  Compemy,  by  prompt  payment  of  accounts,  an  extra  pffofil 
in  the  t*hape  of  cash  discount ;  and  that  this  sum  was  in  exoeMOf 
the  total  amount  required  for  the  whole  of  the  debentures  theo 
ie»u€>d.  With  regard  to  the  distribution  of  the  net  urofit,  yoo  wiD 
see  the  Directors  propose,  after  setting  aside  £500  fur  badf  debtf^ 
to  (lay  a  dividend  of  3e.  6d.  per  share*  making  7  per  cent,  per 
annum  on  the  preference  shares,  and  5s.  6d.  per  share,  makio^, 
with  the  interim  dividend,  a  total  of  S  per  cent,  per  annum  on  tae 
ordinary  shares.  I  may  say  that  the  good  feeling  which  I  ctt«t«d 
in  toy  speech  last  year  existed  between  ourselves  and  our  staff  of 
workpeople  still  continues.  I  have  to  thank  the  statT  for  the  satis- 
factory way  in  which  thev  have  worked  during  the  patit  year,  and  tiM 
works    managers  for   tine  immense   pains   they  have   taken   in 


rec6ouf' 
apletij 
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promotion  the  working  of  the  men's  Bick  clubs.  I  shall  have 
great  pleasure  in  aunwerinf;  nny  queetionH  from  flhoreholderi 
present.  I  conclude  by  moving  the  rcaolution  mentioDed  sbore — 
viz.,  that  the  report  and  accounts  be  received  and  adopted.  Mr. 
Atbrtght,  who  nait  had  a  long  buslnees  tour  round  the  world, 
retomed  borne  tM'O  days  ago,  and  will  give  you  a  Ktatoment  as  to 
the  rasnlts  of  hi.'*  journey. 

The  resolution  wa8  Bocondod  by  Mr.  C*rlotoii  F.  Tnfkiell,  and 
carriwl  unanimously. 

The  Chaimuui  moved  the  payment  of  the  dividends  on  the 
preference  and  ordinary  shares,  which  was  carried.  He  then  in- 
forraod  the  Bharoholders  that  since  the  lant  meeting  they  had  lost 
a  very  valuable  director  in  the  person  of  Sir  Charts  Grant,  who, 
owing  to  hift  no  longer  reaiding  in  London,  had  regretfully  civen 
up  his  directorship.  The  Board  had  Apix)inted  Mr.  H.  H.  X  W. 
Drnmmond,  who  hnd  served  some  tine  and  proved  of  valuable 
Assistance  to  them.  Quite  recently  they  had  secured  the  serviceB 
of  another  extremely  valuable  director.  Viscount  Emlyn,  who  was 
on  the  Board  of  the  Hreat  Western  Railway.  The  accjuisition  of 
this  gentleman  gave  them  very  great  strength,  and  be  was  ex{)e- 
rienced  in  the  management  of  large  bodiet<  of  men.  His  railway 
connection  could  not  fail  to  bo  of  value  in  forwardine  the  cause  of 
the  Company,  while  he  had  veiy  greatly  increased  their  influence 
In  the  U  eat  of  England.  He  moved  the  approval  and  conlinnation 
of  the  appointment  of  these  Directors. 

This  was  seconded  by  Mr.  O.  S.  Albright,  and  oarried  unani- 
mously. 

Mr.  (libson.  the  retiring  director,  having  been  re-etected, 

Mr.  J.  F.  Albright  saia  that  he  had  been  alluded  to  aa  having 
just  returned  from  an  extended  trip  round  the  world,  and 
though  he  had  not  had  time  to  think  out  any  elaborate 
statement  of  his  travels,  be  would,  in  a  few  words,  givo  them  a 
general  impreaeion  of  what  ho  had  seen.  Ho  first  vimtod  <.'anada, 
and  met  there  the  agents  thev  hnd  recently  appointed.  He  hnd 
every  reason  to  be  satisfied  with  the  agents,  and  ho  believed  that 
the  orders  they  had  sent  home  since  his  viHit  hail  boon  of  con- 
siderable importance.  He  also  visited  the  United  States,  but,  as 
they  were  probably  aware,  owing  to  the  extremely  hiifh  tariffs,  it 
was  almost  impossible  to  do  any  busincsA  there,  although  they 
weredoinr  a  certain  amount.  After  that  he  went  to  AuHtnUin 
and  saw  their  Company  which  had  been  eetablishcd  there.  Hi;^ 
impression  of  the  country,  and  the  way  in  which  it  was 
bemg  worked ,  was  that,  al  though  there  were  many  things 
to  be  improved  u[>on,  still  they  were  better  repreeented  than 
any  other  English  or  European  firm  :  probably  only  one  tirm 
was  in  a  better  jx>8ition  tnan  they  were,  and  that  was  an 
American  one.  Of  course,  in  Australia  the  proefiect  of  businees 
was  considerable,  but,  at  the  same  time,  it  could  only  be  done  by 
people  who  knew  the  country  well  and  were  well  known  in  the 
country  ;  and  that  was  one  reason  why  they  might  consider  they 
were  well  represented  there  —  the  people  were  old-established 
residents.  Ho  was  only  a  short  time  in  India,  but  be  arranged 
for  their  being  represented  by  an  old  established  houfte  in  Calcutta 
— the  oldest  house  there,  and  ab^u  one  that  had  done  more  electrical 
work  than  any  other.  Krom  India  he  went  to  the  Mauritius. 
Here  there  was  no  work  left  to  be  done,  and  no  money  to  pay  for 
any.  Leaving  the  Mauritius  he  next  went  to  Natal,  and  up  to 
Pretoria,  where  ho  made  the  nnal  arrangements  for  lighting  the 
town.  The  fact  of  their  hnvingobtained  thatcontract  waslikely  tobe 
themeans  of  establishing  for  them  a  very  coneiderable  and  valuable 
business  throughout  South  Africa.  Ho  had  also  made  arrange- 
ments for  their  being  represented  in  the  Transvaal,  and  was 
asked  to  report  to  the  Town  Council  of  Durham  and  met  repre- 
eentatives  of  the  Town  Council  of  Capetown.  As  a  result  there 
was  a  fair  prospect  of  business  being  done,  Altogether  he  might 
say  that  having  been  round  the  world  he  was  better  able  to  meet 
the  tiue«ttion8  tliey  might  have  to  deal  with,  and  therefore  he  had 
the  greatest  satisfaction  hi  havin|^  made  the  trio. 

The  re-election  of  the  Auditors  having  been  unanimouEily 
carried,  a  hearty  vote  of  thanks  to  the  Chairman  brought  the 
proceedings  to  a  close. 


MANCHESTEB   EDISOK-SWAN   COMPANY. 

Rkpoht. 
The  Directors  bc^  to  submit  the  accompanying  balance-sheet 
for  the  year  ending  ^th  May,  1H91.     The  net  uro£t,  including  lost 
year's  balance,  amounts  to  £2,292.  lOe.,  whicn  it  is  proposed  to 
appropriate  as  follows  : 

To  payment  of  dividend  at  5  per  oent.  per  annum  ...  £1^000    0    G 

To  payment  on  account  of  5  per  cent,   cumulative 

preferential  dividend  on  the  "  A  "  ehare.^  at  the 

rate  of   1^   per  cent,  on  £40,000  (the  original  paid- 

np  capital  of  the  Company),  for  the  year  ending 

8Ut  May,  1883  500    0    0 

Balance  to  be  carried  forward   792  10    0 


£2.292  10    0 


If  the  above  be  approved,  the  dividend  warrants  will  bo  issued 
on  Ist  August,  1891,  Since  the  last  general  meeting  the  Directors 
have  had  to  deplore  the  toss,  by  death,  of  their  esteemed  colleague, 
Mr.  Edwanl  Cross.  The  Directors  have  611ed  this  vacancy  on  the 
Board  by  the  'election  of  Mr.  Frederick  B.  Ross  as  a  director  of 
the  Company.  Mr.  W.  P.  James  Fawcus,  the  Company's  manager, 
baa  been  elected  to  fill  the  vacancy  on  the  Boam  caused  by  the 
resignation,  through  ill-health,  of  Mr.  J.  R.  Williamson,  and  the 
shareholders  are  asked  to  confirm  his  appointment  as  director. 
Mr.  Frederick  B.  Row  retires  in  accordaace  with  the  Company's 


articles  of  association  ;  he  is,  however,  eligible,  and  often  himself 
for  re-eleobion. 


The  ninth  ordinary  general  meeting  of  this  Company  was  hold 
on  Wedneeday  in  Manchester,  Mr.  V.  K.  Armitogo,  chairman, 
presiding. 

The  Chairmaa,  in  moving  the  adoption  of  the  report,  explained 
that  the  di\idond  of  1^  per  cent,  on  the  £40,000  was  on  the 
original  capital,  which  waa  entitlerl  to  Tt  per  cent,  cumulative 
dividend  before  any  monoy  out  of  profits  was  paid  on  the  B  shares 
to  the  present  Company,  and  now,  for  the  first  time,  they  were 
able  to  come  bock  to  1883  and  pay  eomothing  on  account  of  the 
£40,000.  The  amount  It  was  proposed  to  pay  was  £500,  and  it 
came  to  1^  per  cent.  The  report  and  accounts  showed  that  they 
had  made  a  profit  of  £1,645,  and  adding  to  that  £647.  Oa.,  balance 
from  last  year,  they  hajl  at  their  difljiOHJiI  £2,'Jih?.  I  Op.  Since  the 
extnu)rdinary  meeting  of  the  Com^ttiny  wtm  hold  some  months  ago, 
the  Directors  bad  tendered  for  one  or  two  large  installations,  but 
they  did  not  see  that  they  would  make  very  much  out  of  them  if 
they  got  them,  and  so  they  did  not  (>ortfevere  with  them. 
They  had  come  to  the  conclusion  that  their  money  might  very  woU 
bo  spent  in  another  quarter  altogetbor.  Some  IH  monthH  or  two  ^ 
years  ago,  when  Mr.  Willianifion,  who  was  then  the  managing  i 
director  of  the  Company,  wont  out  to  Sydney  for  the  benefit  of  hts 
health,  five  or  six  of  them,  who  had  confidence  in  his  truetworthi- 
nesaand  ability,  joined  together  and  formed  a  little  oom[>any  with 
a  nominal  capital  of  £5,000,  of  which  £2,500  was  called  up.  Well, 
Mr.  Williamson  had  not  been  out  in  Australia  12  months  before 
orders  were  pouring  in  u|X)n  them,  and  they  foresaw  a  time  when 
the  capital  of  the  little  company  would  be  as  a  mere  drop  in  the 
bucket.  It  was  then  auggcstod  that  instead  of  allowing  the 
monev  of  the  Manchester  Edison-Swan  Company  to  lie  idle  at 
the  bank,  it  would  bo  well  to  invest  it  in  shares  in 
the  Williamson  Company,  and  after  considerable  delibera- 
tion with  those  directors  of  the  Eklisou-Swan  Compnuy  who 
were  not  in  the  smallest  degree  interested  in  the  Williamson  i 
(*om[kany,  they  arrived  at  the  unanimons  conclusion  that  it  was  1 
the  best  thing  they  could  do  ;  £2,500of  the  Comi>any's  money  hod 
accordingly  been  invested  on  advantageous  termn  in  the  Willianumn 
Company.  Mr.  Williamson  had  a  great  deal  of  business  in  hand, 
and  when  that  was  got  out  ho  had  uood  ground  for  hoping  that  he 
would  be  able  to  get  more.  W  itb  regard  to  the  urospecte 
of  the  Comimny.  he  could  add  little  to  what  he  haa  aaid  at 
previous  meetings.  They  had  tendered,  together  with  a 
numbci  of  other  firms,  for  the  lighting  of  tno  Manchester 
Town  Hall,  and  they  wore  hopeful  that  their  tender  might  j 
be  succGssful.  They  sincerely  believed  that  when  they  hod 
^ot  the  Town  Hall  lighted  witb  electricity  it  would  bo  puch  an 
improvement  on  the  present  arrangement  that  the  Corporation 
and  the  citir^ns  would  be  encouraged  loose  the  electric  lieht  more 
freely.  In  conclusion,  the  Chairman  aasurod  the  ahareholaersthnt 
the  price  at  which  the  fthares  of  the  Company  were  knocked  about 
on  the  Stock  Exchange  did  not  by  any  means  represent  their 
intrinsic  value.  (Jnlef<t<  to  people  who  were  buying  or  selling  the 
shares  for  gambling  purposes,  it  did  not  matter  one  straw  at  what 
price  they  stood  on  the  Stock  Exchange.  The  great  thing  was, 
what  did  the  shareholders  get  at  the  end  of  the  financial  year  on 
the  amount  of  money  they  had  Invested  7  Ho  thought  that  was 
the  way  in  which  to  judge  the  ttova  Jidt  value  of  the  shares.  He 
nnoved  the  adoption  of  toe  report  and'  occounte. 

This  was  seconded  by  Mr.  I.  C.  Waterlkoiiae. 

In  reply  to  a  (juoptiou  by  Mr.  C.  Agnow,  the  ChaJrmaji  stated 
that  the  Directors  were  acting  quite  in  accordance  with  theartioles 
of  awociation  in  entering  upon  the  Australian  business.  In  the 
past,  so  long  as  they  could  make  a  profit,  they  bad  not  hesitated 
to  do  business  in  any  part  of  the  world. 

BCr.  Booker,  while  not  seeking  to  cast  a  doubt  on  the  probable 

Brofitnbleneps  of   the  Australian   business,    said    ho    thought   the 
lirectorn  had  been  somewhat  unceremonious  in  launching  out  into 
such  work  without  consulting  the  shareholders. 

The  Chalnnaa  defended  the  action  of  the  Directors,  and  the 

resolution  for  the  adoption  of  the  report  was  carried  unanimously. 

The  dividends  recommended  in  the  report  were  declared  payable, 

and  the  thanks  of  the  shareholders  were  accorded  to  the  Directore, 

to  whom  a  sum  of  £150  was  voted  for  their  services. 


COMPANIES'  REPORTS. 


TELKPHOKE  COMPANY  OF  IRELAND. 

The  report  of  the  Directors  for  the  year  ending  December  31, 
1S90,  states  that  inasmuch  as  the  articles  of  association  require 
that  the  accounts  shall  be  made  up  to  a  date  not  more  than  four 
months  before  the  annual  meeting,  a  supplementary  statement  of 
accounts  is  also  presented  herewith  for  tbe  half-year  ending  June 
30,  1891.  The  negotiations  for  the  raising  of  odditional  capital 
have  now  been  saliifactorily  concluded.  The  Company  is  now 
entitled  to  some  reduction  of  the  instrument  royalties,  and,  in 
accordance  with  the  terms  of  the  agreement  between  the  United 
Telephone  Company  and  this  Company,  the  amount  of  such  reduc- 
tion will  be  settled  by  arbitration.  The  acoounta  now  submitted 
are  therefore  subject  to  adjudtment,  acoordins  to  the  deciaioo  of 
the  arbitrator.  The  amount  standing  to  toe  credit  of  the  net 
revenue  acoouot  as  upon  December  31,  1890.  including  the  balance 
brought  from  last  account,  amounts  to  £4,950,  against  £4,450  for 
the  year  1389.  Out  of  this  sum  tbero  has  been  oaid.  «a.  SsxSiecvav 
dividend  u^ou  Ui«  v^^^^^^'^^^  ^bx^  Vvl  Vio^  \a^--*i«itt.   ^so^^i^ 
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June  30,  1890  (£l,l.%  ^md  in  July  lost),  leaving  an  available 
balance  of  £3,813,  an  Bhown  in  the  balance-eheet,  which  tho 
Directors  projiOfid  to  allocato  Ati  followH:  For  tho  [^mymont  of  Uia 
debenture  interest,  .£49  ;  for  the  pavment  of  balance  cliviHond  upon 
the  preference  shares)  for  the  secona  half  of  the  year  (£1,153)  :  and 
to  ploco  to  the  credit  of  the  reserve  fund  1*404.  Kfe.  (id.  (being  10 
per  cent,  of  the  net  profits  of  the  year),  carrying  forward  the 
Dftlunce  of  £2,14€  to  credit  of  the  current  year. 


: 


■ 


UNITED  RIVER  PLATE  TELEPHONE  COMPANY 

The  report  of  tlio  Uiroctori*  for  tho  yoxir  ended  March  la>*t  ^t^iiefi 
that  tho  result,  after  mooting  ex(«ndiiure  and  debenture  interest, 
was  a  profit  of  ±';iS,4m).  14f«.  4d.,  from  which  £36,f)49.  Ot».  8d.  has 
to  be  deducted  for  loiwt  on  excluinge,  leaving  a  not  tiroflt  of 
i:2,43l.  138.  Hd..  increased  to  £4,S05.  lOa.  2d.  by  the  oddiLion  of 
the  sum  brought  down.  The  Directors  recommend  that 
£768.  7r.  Sd.  be  applied  in  writing  otT  one  half  of  the  taxefl 
suepense  account,  £*2,<XK)  be  written  off  for  bad  and  doubtful 
debtR  in  the  River  Plate,  and  that  the  balance  of  £2,0^)7.  2h.  (k). 
be  carried  forward. 


ANGLO-AMERICAN  TELEGRAPH  COMPANY. 

The  report  of  the  Directors  for  tl»e  first  half  of  the  current  year 
haj)  been  isitued.  Second  quarterly  dividcmU  of  \'2s.  per  oent.  on 
the  ordinary  stock  and  of  £1.  4e.  per  cent,  on  the  preferred  stock 
are  recommended,  leaving  £527  to  be  carried  forwanl.  It  is  stated 
that  the  ap[»eal  of  the  Anglo  Company  wita  argued  before  tho 
French  Council  of  State  on  Way  1  last,  and  the  decision  of  the 
Council  of  l*rofccturo  wa#  reversed  in  the  Com(>any'B  favour.  The 
case  will  now  be  heard  by  the  Court  of  Appeal  on  the  queetion  of 
damages,  and  it  is  expected  that  judgment  will  be  pronounced 
soon  after  the  termination  of  the  long  vm^ation. 


NEW  COMPANIES  REGISTERED. 


Borne  Teleplionlo  Company.  Limited. — Regietered  by  H.  P. 
Spottiswoode,  32,  Craven-etreet,  ('baring  Crow,  with  a  capital  of 
£500  in  £o  uharotf.  Object  :  to  contract  for  the  carrying  on  of  any 
telephonic,  telegraphic,  or  any  other  electrical  buflinesfi. 

Tayler-Smith  Eleotrlo  Company,  Umlted.  —  HegiBtered  by 
Cave  and  Co.,  4,  Fenchureh-atreet,  E.C.,  with  a  capital  of  £G,0(JO 
in  £10  ebarea.  Object ;  to  acquire  the  undertJiking  of  Thomoc* 
Tayler-Smith,  4,  Circus-place,  London,  and  to  carry  on  thereat 
the  busineaa  of  an  electric  engineer  and  electrician  in  atl  its 
branchce.  Tho  firet  mnnogorH  of  the  Company  are  T.  T.  Smith 
and  Major  Keppel  Stephenson.  Neither  (|UaUDcation  nor  remunera- 
tion specified. 


CITY    NOTES. 


Cuba  Sabmarine  Telagraph  Company. — For  the  post  half-year 
the  DirectorB  recommend  a  dividend  at  the  rate  of  8  per  cent,  jjcr 
annum. 

City  and  SontXi  I«ondou  Railway,  — The  receipts  for  the  week 
ending  2dth  July  were  £686,  against  £689  for  tne  week  ending 
1 8th  inst. 


PROVISIONAL  PATENTS.  1891. 


July  20. 

12285.  A  magneto  adTerttstng  or  displaying  device.  Albert 
AugiJ-'tuM  1>oIdf>ton,  I'oiit  Office  buildings,  Middlf^^broMgh. 

12286.  Koonomlo  olootromotor  and  motive  power.  {1»u<l 
SaUmhury  Foljanibe  Mellor,  8,  Lyric-chanibern,  Whilroinb 
street,  Hayinarket.,  London. 

12296.  Improvomenta  In  apparatus  for  the  monufaoture.  by 
olootrolyalo,  of  tubes  and  other  articles  of  olroular 
sootlon.  Alexander  Stanley  Elmore,  28,  Southampton- 
buildings,  I^ndon. 

12313.  Improvemonts   In  olootrlo  batteries.      Edmund  ChriKtinn 
Conrwl  .luiignickel,  3*23,  High   Holborn,  London. 
.Iiriv    21. 

12322.  Improvements  In  or  relatlns  to  eleotrioal  welding. 
Alfred  Juliua  Boult,  323,  High  Holborn.  l^indon.  (John  fi. 
Bailer,  United  States.)     (Complete  .Mjiocifioation.) 

12384.  Improved  oomponnd  for   insulating  eleotrlo  wires  in 
general.     Murdoch  Mackay,  166,  Fleet-street,  London. 
JrLY  22. 

12415.  Improvements  In  and  relating  to  quick  hitehlng  harness 
and  Its  operation  by  olootric  current.  Francis  Elliott 
Stuart,  Volthurst,  Twickenham. 

12416.  Improvomenta  In  telephonle  transmitters.  Alexander 
Marr,  70,  Markot-fltreet,  Mnnchcster. 

13455.  Improvomonts  In  eloetrio  locomotives.  .Taspor  Wetter, 
433,  Strand,  London.  (Henri  Honueau,  France.)  (Complete 
apeoJ^caC/oa.J 


12484. 
12491. 

12503. 

12."i2.*i. 
125211. 

l:2.'i3l. 

12o3ri. 

ri:>4(K 

l'>541. 


12592. 

1200."*. 
1261 L 

1262S. 
112634 


Jt-LT    23. 

Improvements    in     telephonic     «wlteMl»» 

Alfre<l  Kosling  Bennett.  22,  St.  AlbflttB-road,  HsrJai^ 
I-iOndun. 

Improvements  in  tte  constmctloo  o/  '^"^**?_^* 
similar  electrical  Instruments.  Charlea  l^^^ws  Bw 
and  WooflhouBO  and  RawBon  United,  Limited.  88,  t^m 
Victoria  Btreet,  London. 

An  Improved  eloetrio  ear-ring  for  cnrmtlvo  »ttd  nma^ 
purposes.     Edwaml  Owen,  37.  Chancery  lane,  Londan. 
KlectHoal  steering  gear.    (Jeorge  Sylvester  OrimstosiBri 
Alfrc^l  Herbert  l>yket^,  2M,  Southarapton-bmldings.  Usda 

ImprovemenU  In  means  for  dlstrltoatin«  >l"(i^ 
onrrenU.  Henry  Kdmunds.  47,  Lincoln  s-mn-fl«K 
London. 

A  new  or  Improved  apparatus  for  prroAuoinK  pMsni 
upon  a  screen  in  storeosoople  relief  tiy  atmrnam  •'•*'•' 
trlolty.  Drsir.;  Bouchard,  STi,  Southfta*ptOD-buiUui«t, 
London. 

Improvomonts  in  switches  for  eloetrio  iBStaUattisi 
Alfred  Vincent  Newton,  6,  BreamsbuildinKs,  L«o4a. 
(Alfre^l  Swan.  United  SUtee.) 

Dynamo-clootric  machines.  Herniann  Cu^Dod,  EiMl 
Sautter,  and  (Jeorfres  Hochreutiner,  24,  SouthsnijABs- 
buildinK?,  London.  (Date  applied  for  under  PaienUAd, 
1883,  sec.  103,  December  31,  l«90,  being  date  of  appKcstaa 
in  Switiierland.)     (Complete  t*[>ecification. ) 

A  system  for  the  automatic  regulation  of  the  poslttm 
of  the  brushes  of  dynamo-electric  maohlnee,  msgwels- 
eleotrlo  machines,  and  electric  motors.  Hermann  Caenod, 
Krne*<t  Saiittci.  and  tieorgcj*  Hochreutiner,  24,  Soatbsij' 
tou  buildings, London.  (Date  applied  for  under  PaSfllA 
AcU.  18H3,  sec.  103,  December  31,  1890,  being  daltrf 
appliciition  in  Switzerland.)  (Complete  specification.) 
Ji'Ly  24. 

Improvements  relating  to  the  mannXaeture  or  pr» 
paratlon  of  carbons  for  eleotrlo  lamps  ot  lighting  apy*^ 
ratua.  Henry  Harris  Lake,  45.  Southampton  builiiinp. 
London.     (Ijaconibe  and  Co.,  France.) 

Improvements  In  apparatus  for  moAaurins  eloeKH 
onrrents.      Henuann  Aron,  0,  l>ord-i*treet,  T..ivor(>ool. 

Improved  means  for  securing  terminals  or  bladls|- 
screws  to  plates  or  elootrodes  for  oleotrta  hottsrlsa 
Henry  Harris  Lake,  4o,  Southnmptou-buildinga,  l^ndaa. 
(Lftconibeand  Co.,  Kranee.) 

Improvements  in  or  oonneotod  with  the  eloctrolyw 
deposition  of  copper.  Joi^eph  Wilson  Swan,  47,  LincolnV 
inn-fielde,  l>ondon. 

Jn,Y  25. 

An  improvement  In  electric  oloeks.  Nugent  Wellt,  -£. 
High-street,  NowjKirt,  Mon. 

.  Improvements  In  couplings  and  terminal  oonaoetlons  tor 
electric  cables,      .lowjph   John    Huru^reaves  and    BalcUffc 

WiUiam  Nuttall,  2*),  Charltw  street,  Bradford. 
.  Improvements  In  apparatus   for  eleotrioal   sound  abA 
sight  siernalllng   on    rallwajTS   and   other    Unas    of  nH 

Archibald    Dnimmond    Macdonald    an<l    damee    Uodd,  3fl, 

SpcUow-lane,  Liverijool. 
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H1624. 
I247r). 

1:27^:^ 
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SPECIFICATIONS  PUBLISHED. 

1889. 
Kleotrolysls   of  substances  In   fusion.     Kiliani 
e<Ution.)     Sd. 

18<K». 
Dynamo -electric  machines.     Scott,     Hd. 
Elcctrloal  smelting.     TauM^i^.     tkl. 
Eloetrio  mains.      Dc  Ferranti.     Hd. 
Electric  conductors.     Lineff.     Hd. 
Elect ro-motallurg leal  operations.     Hnepfner. 

IKfll. 
Electric '*  booter."     SauiiderH  and  Brown.    Sd. 
Insulated  electric  oonduotora.     Tliom^H^m  (Will 
Klootrioal  transformer      Luuckert.     Od. 
Electrical  transformer.      WillmniMin.     6d. 


lasne). 


COMPANIES'  STOCK  AND  SHARE  LIST. 
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Hrush  Go 

—  Prof.    

India  Rubbor,  Gutta  Peroha  k  Telegraph  Co. 

HousD-to-Houso       

Metropohtau  Electric  Supply 
London  Electric  Supply 

Swan  United     

St.  Janius*    

National  Teluiihoue 
Eloclrie  Construction 
Westttiiuslet  KWtiw 
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NOTES. 


BaUinskelUgs.— Tbo  Direct  United  States  Cable 
Comiwny  arc  ubout  to  commence  at  once  the  erection  of  a 
tolo^Tnph  station  at  Ballinskclligs,  a  short  distance  from 
Vaientia  Island. 

Prince  of  Monaco's  Yacht. — This  yacht,  which  is 
built  and  fitted  up  for  scieatiiic  purposes,  is  lighted  through- 
out by  electiicity.  The  installation  has  been  carried  out 
by  Messrs.  Woodhouso  and  Kawson. 

Chriatiania. — The  Christiania  Corporation  are  inviting 
tenders  for  the  erection  of  electrical  works  for  about  12,000 
lamps.  Tenders  are  to  be  sent  in,  addressed  to  the 
Christiania  Magistracy,  by  September  12. 

Kew  Cables. — The  Western  and  Brazilian  Telegraph 
Company,  Limited,  state  that  an  expedition  is  now  in 
Brazil  laying  new  cables  from  Santos  to  Rio  de  Janeiro, 
Rio  de  Janeiro  to  Bahia,  Bahia  to  Pernambuco. 

Electric  Railways  in  Italy. — A  scheme,  it  is  stated, 
is  under  consideration  for  the  construction  of  an  electric 
railway  from  Aoata  to  PrtVSainte-Didier.  The  project 
will»  if  carried  out,  bring  into  existence  the  longest  electric 
railway  iu  Europe. 

Eleotiio  Cars  for  Edinborerh. — The  Lord  Provost's 
Committee  of  the  Town  Council  have  under  their  considera- 
tion at  the  present  time  a  proposal  to  experiment  with 
electric  cars  in  Leith-walk  with  the  overhead  wire  method 
common  in  Amenca, 

Dalton     Local     Board. — A    letter    from     Messrs. 

Nicholson  and  Jennings  having  been  read  at  the  Hoard's 
monthly  meeting  as  regards  lighting  the  streete  with  olec* 
tricity,  it  was  decided  to  refer  the  matter  to  the  Highways 
and  Lighting  Committee. 

Waterford. — A  special  meeting  is  to  be  held  by  the 
Town  Council  on  September  1  to  consider  the  advisability 
of  iipplying  to  the  Board  of  Tr:ide  for  a  license  to  supply 
electricity  for  public  and  private  purposes.  It  is  estimated 
that  if  a  license  is  obtained  the  Council  will  approach  the 
electric  lighting  company  with  a  view  to  purchase. 

Montrose, — The  now  hospital  lately  added  to  the 
asylum,  the  main  building,  and  superintendent's  house  are 
electrically  lighted.  Manchester  dynamos,  driven  by  high- 
fi[»cetl  engines,  are  used,  and,  as  a  stund-by,  a  battery  of 
accnmnlators  snlficient  to  supply  current  to  50  lamps  for 
10  hoiirB  is  irtstailed.  Altogether  thf^re  are  .some  430 
10  c. p.  iiicaiKlesccnt  lam|«. 

Southampton. —  lenders  are  being  invited  by  the 
Southampton  Harbour  Board  for  lighting  tbo  Royal  Pier, 
SouthamptOBj  by  electric  light ;  also  for  providing  and 
fixing  two  electrical  cranes  on  the  Town  Quay,  Southampton. 
Plans  can  be  seen  at  the  oflice  of  the  engineer,  Mr.  J.  G.  W. 
Aldridge,  9,  Victoria-street,  WestraiMster.  Tenders  are  to 
be  sent  in  vn  or  l>efore  the  2'iih  inst. 

Taunton, — The  chairman  of  the  gas  company  has  been 
congraiutiiling  the  shareholders  U(>on  the  iticreasod  con- 
sumption of  gas — and  this  in  the  face  of  competition  vnlh 
the  electric  light.  This  bears  somewhat  in  favour  of  the 
views  of  many  engineers  that  the  introduction  of  the 
electric  light  should  he  fivoured  by  the  gus  companieSj  in 
that  it  leads  to  the  bnniing  of  more  gus. 

Electric  Courting. — Paris,  eays  the  IScitnlific  Atnejican, 
is  langhing  over  a  joke  about  an  American  inventor  who  is 
said  to  have  patentcfl  an  electric  corset,  calculated  to  bring 
about  the  reign  of  morality  at  once.  If  one  of  these  articles 
is  pressed  by  a  lover's  aim  it  emits  a  shriek  like  a  railway 


whistle.  The  inventor  claims  to  have  already  married  off 
throe  of  his  daughters  to  their  too  backward  lovers  by  the 
publicity  thus  thrust  upon  them  t 

Lampposts. — Electnc  Light:  "Does  your  mother 
know  you're  out,  Mr.  Lamppost  ? "  Lamppost :  **  Uh,  yes; 
and  youVe  to  blame  for  it,  too,  you  stuck-up  thing,  that 
you  are."  Electric  Light:  "Well,  that's  pretty  strong, 
now ;  but  then,  you  always  were  a  little  gassy,  and  a 
little,  just  a  little,  light  in  the  head,  you  know."  Lamp- 
post :  **  You  needn't  talk,  for  you're  a  good  deal  lighter  in 
the  head  than  I  ever  was."  Electric  Light :  "  Oh,  thank 
you." 

Egrremont. — At  the  monthly  meeting  of  the  Local 
Board,  held  last  Friday,  a  report  by  the  surveyor  with 
regard  to  the  utilisation  of  water  power  for  electric  lighting 
was  considered,  as  was  also  other  communications  on  the 
same  subject.  It  was  ultimately  decided  to  adopt  the 
motion  of  Mr.  Simon,  to  the  effect  that  a  committee, 
consisting  of  Messrs,  Smith,  Bouch,  Armstrong,  Stout,  and 
Davidson,  be  appointed  to  consider  the  lettera,  with  power 
to  call  in  professional  assistance,  if  necessary. 

Telegraph  Engineers. — In  reply  to  a  question  put 
by  Mr.  Webb  in  the  House  of  Commona,  the  Poatmaster- 
Creneral  stated  that  the  engineering  branch  oi  the 
General  Post  Office  performs  work  of  a  special  character, 
and  there  does  not  appear  to  be  any  reason  for 
making  ite  classification  uniform  with  that  of  another 
branch.  The  proposals  aflecting  the  pay  of  certain 
classes  of  engineering  officers  have  been  submitted  to  the 
Treasury,  and  are  now  receiving  their  Lordships'  carefiU 
consideration. 

Invention  of  the  Electric  Telegraph. — Ehciriciii 
poirit-s  out  that  Ampore  and  Babinet  in  1822  mentioned 
that  the  deflection  ot  a  magnetic  needle  could  be  used  to 
transmit  signals  to  a  distance.  The  application  of  it  by 
Gauss  and  Weber,  in  1J^33,  published  in  1834,at  Gottingen, 
was  considered  by  Gauss  (Weber  claiming  no  part  of  the 
discoveiy)  as  of  oidy  secondary  importance.  Our  con- 
temporary adds  that  it  knows  of  no  publication  of  actual 
results  anterior  to  183.3,  and  if  any  exist  would  like  to  hear 
of  them. 

The  Electric  Iiigrht  in  Dentistry. — We  now  have 
the  electric  light  to  aid  us  in  our  dentul  operations,  and  I 
find,  says  Dr.  Pruyn,  by  its  use  I  can  discover  imperfections 
in  cavitias  I  have  prejMired  that  had  previously  esca|>ed  my 
attention,  This  is  because  the  electric  light  gives  a  paler 
white  light,  and  it  is  more  intense  than  daylight.  It  is 
particularly  so  in  that  form  of  decay  known  as  the  white 
decay.  You  may  prepare  the  cavity  with  the  ordinary 
care,  having  it  seemingly  perfectly  dry,  and  a  magnifying 
glaas  will  show  you  no  imperfections,  but  with  the  aid  of 
the  electric  light  you  find  them. 

Manchester  Central  Station. — The  Cheshire  Lines 
Committee  have  recently  decided  to  erect  an  installation 
for  the  complete  lighting  of  their  central  station,  Man- 
chester, and  have  jjiaced  the  order  for  the  whole  of  the 
plant  with  Messrs.  Mather  and  Platl,  of  the  Salford  Iron 
Works.  The  plant  will  consist  of  incandescent  lamps  for 
the  refreshmontrooms,  ticket  offices,  and  waiting-rooms, 
and  of  arc  lights  fur  the  platforms.  The  plant  is  to  be  in 
duplie;fcte  throughout,  and  will  consist  of  compound  engines, 
EdiKon-liupkiuson  dynamos  for  the  incandescent  lighting, 
and  Manchester  dynamos  for  the  arc  lighting. 

Mercury  Sivltch.— We  notice  that  a  "  new  type  "  of 
switch  is  described  us  in  use  at  the  works  of  M.  Jacques 
Ullmunn,  in  Fiance,  and  otiiers  have  introduced  a  simikr 
arrangement  fur  the  avoidance  of  sparks  at  the  point  of 
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contact.  This  is  the  uso  of  a  tubo  of  caoutchouc  or  glass 
with  two  points  of  contact  and  a  little  mercury.  On 
turning  it  one  way  the  mercury  falls  on  the  contacts  and 
completes  the  circuit.  It  may  he  well  to  mention  that  this 
form  of  switch  was  one  of  several  publicly  shown  many 
years  ago  by  Mr.  J.  W.  Swan  for  use  with  his  lamps,  and 
it  is  possible  was  even  then  not  an  absolutely  novel  type 
of  switch. 

Cork. — A  special  meeting  of  the  City  Council  has  been 
fixed  for  Friday,  September  4th,  when  the  following  will 
form  part  of  the  business  to  be  transacted — viz.,  to  take 
into  consideration  notice  given  by  the  Cork  Gras  Consumers' 
Company  intimating  their  intention  to  apply  to  the  Board 
of  Trade  for  a  provisional  order  under  the  provisions  of 
the  Electric  Lighting  Acta  of  1882  and  1888  to  enable 
them  to  supply  electrical  energy  within  the  municipal 
limits  of  the  city  of  Cork,  and  in  connection  therewith  to 
consider  whether  or  not  the  Council  will  consent  to  such 
application,  and  if  so,  on  what  terms  and  conditions  such 
consent  will  be  given. 

Grasaot's  Electrolytic  Meter.— M.  E.  Orassot  has 
recently  invented  an  electric  meter  dependent  on  electro- 
lytic action,  which  is  novel  and  has  points  of  advantage. 
In  principle  the  meter  consists  of  a  silver  wire  of  a  certain 
length  placed  in  a  glass  tube.  At  its  lovrer  extremity  the 
bare  wire  dips  about  one-tenth  of  an  inch  into  a  solution  of 
nitrato  of  silver ;  it  is  dissolved  and  descends  gradually 
with  a  speed  proportionate  to  the  strength  of  current.  The 
wire  is  coiled  around  a  dnim,  whose  motion  is  registered 
upon  dials.  The  cathode  is  formed  by  a  ribbon  of  zinc  in 
the  vessel.  The  diameter  of  the  silver  wire  is  5  mm.  The 
apparatus  has  given  very  satisfactory  results. 

Battery  Tenuinals. — In  battery  circuits  it  is  advis- 
able, of  course,  to  eliminate  all  unnecessary  resistance,  and 
that  caused  by  corrosion  of  terminal  contacts  is  not  the 
least  cause  of  trouble.  Messrs.  Hayes  and  Hibbard,  of  the 
United  States  Long-Diefcance  Telephone  Company,  have 
recently  perfected  a  method  of  making  contacts  to  obviate 
this  difficulty,  and  keep  the  resistance  at  the  lowest  point. 
The  connections  are  always  made  by  a  soldered  joint,  the 
Bolder  being  previously  placed  on  the  wires  to  be  con- 
nected, so  that  it  is  only  necessary  to  twist  them  together 
and  apply  moderate  heat»  such  as  that  of  a  candle  or  spirit 
lamp.  Perfect  connections  are  thus  made  with  the  greatest 
facility,  and  can  be  unmade  with  e^iiial  oaso. 

City  and  South  London  Electric  Railway.— In 

view  of  the  extension  of  the  lino  from  Stockwell  to  Clapham, 
for  which  the  company  already  have  parliamentary  powara, 
they  are  making  arrangements  for  a  considerable  extension 
of  the  generating  pknt  at  the  Stockwoli  Station.  They 
have  placed  the  order  with  Messrs.  Mather  and  Piatt,  of 
Manchester,  for  a  fourth  generating  dynamo  similar  to  the 
three  at  present  working  the  line.  The  dynamo  is  to  be 
of  Messrs.  Mather  and  Piatt's  patent  Edison-Hopkinson 
type  for  an  output  of  about  400  h.p.  The  compaiiy  have 
also  ordered  a  fourth  engine  from  Messrs,  John  Fowler  and 
Co.,  similar  to  the  three  existing  engines,  and  have  made 
arrangements  for  an  increase  of  their  rolling-stock. 

Shoreditoh  Veatry, — At  the  last  meeting  of  this 
Vestry  the  Parliamentary  Committee,  after  carefully  con- 
sidering the  rpiestion  of  notices  served  upon  the  Veatry,  of 
intention  of  thrett  private  companies  to  apply  in  the  next 
session  of  Parliament  for  provisional  orders  giving  them 
the  power  to  supply  electric  light  and  power  in  this  parish, 
recommended  that  "  the  Vestry  apply  in  the  next  session  of 
Parliament  for  a  provisional  order  empowering  them  to 
supply  electric  light  and  power  in  this  parish,  and  to 
transfer  and  let  out  the  work  hereafter,  if  thought  dosir- 
»ble,  and  that  the  veitry  clerk  l^e  instructed  to  take  the 


necessary  steps  to  obtain  the  order."  It  was  decided  to 
call  a  meeting  on  the  first  Tuesday  in  September  for  tki 
purpose. 

Interior  Conduite.— During  the  last  four  moflite  i 
great  advancement  has  been  made  in  the  application  of  th 
method  we  recently  described  of  interior  condoiU  a 
buildings  for  electric  wires,  as  well  as  telephone  and  otlw 
wires,  by  the  Interior  Conduit  and  Insulation  Company,  ol 
New  York.  Already  arrangementfi  have  been  made  for  ft 
public  and  office  buildings  to  be  fitted  with  interior  condnito 
for  the  distribution  of  about  58,105  incandescent  bghtt, 
without  counting  many  private  residences  which  nij 
from  160  lights  to  700  lights  each,  and  two  or  thm 
installations  of  concealed  wires  for  about  150  arc  ligbu. 
Four  of  the  office  buildings  out  of  the  22  have  wires  fa 
telegraph,  telephone,  message  service,  etc.,  run  in  conduiU, 
and  one  has  speaking-tubes. 

Electricity  for  Engineers. — The  American  Engimr 
makes  a  sensible  suggestion  that  in  working-men  mechaniflil 
engineers'  clubs  there  should  be  an  electrical  night  onces 
week  or  bo,  and  states  that  it  has  arranged  for  a  number  uf 
first-rato  electrical  engineers  to  give  lectures  and  experi- 
ments. It  goes  on»  however,  in  an  extraordinary  way,  aft«r 
such  a  practical  suggestion,  to  give  a  page  and  a  half  of  mixed 
science,  poetry,  and  Scripture,  apparently  to  prove  that  the 
walls  of  Jericho  were  probably  overturned  by  pulsations  in 
their  substance  generating  an  electrical  current.  It  migitt 
be  a  good  thing  if  these  proposed  simple  lectures  by  first- 
rate  men  were  published  instead  of  such  stuff,  which  cooU 
only  serve  to  muddle  working-men'a  ideas,  if  they  knew 
nothing  of  the  subject,  or  to  look  ridiculous  in  the  eyes  ol 
those  who  did. 

Takinff  the  Caiie. — A  contemporary  says  :  "  No  aciea- 
tific  body  in  the  United  States  has  so  many  millionairea  ai 
the  American  Institute  of  Electrical  Engineers.  At  the 
top  of  the  list  is  Alexander  Graham  Bell,  whose  profits  oo 
the  telephone  are  represented  by  eight  figures.  Next 
comes  Edison  with  a  seven-figure  fortune.  Brush,  of  electric 
light  fame,  Elihu  Thomson,  and  Edward  Weston  are  more 
than  millionaires.  Frank  J.  Sprague  was  a  junior  officer  in 
the  United  States  navy  six  years  ago.  He  is  now  living  id 
the  mansion  which  was  built  for  the  Grants.  His  compAoy 
sold  out  to  the  Edison  Company  for  £250,000,  and  hsdf  <^ 
it  went  to  the  inventor.  Messrs.  Bell,  Thomson,  and  Weatoo 
are  all  of  British  birth.  Most  of  these  men  were  telegraph 
operators,  and  most  of  them  began  their  experimenting  and 
study  without  a  dollar." 

Trade  Ameaitiea. — ^At  the  Leeds  Assizes  a  case  wu 
tried  which  is  uudoabtedly  similar  to  what  occurs  too  fre* 
quently  in  trade  matters — viz.,  the  representative  of  one 
firm  making  invidious  remarks  as  to  the  capabilities  of 
another  firm  in  order  to  get  his  own  more  favourably 
noticed.  It  is  a  groat  pity  that  men  in  businesa  cannot 
give  and  take.  One  firm  cannot  obtain  all  the  orders,  tod 
must  be  prepared  to  see  competitors  now  and  again  suc- 
cessful. According  bo  the  jury^s  finding,  Mr.  Scott,  at 
Bradfoi*d,  has  been  mulcted  to  the  tune  of  X75,  it  being 
held  that  he  made  some  disparaging  remarks  about  the 
firm  of  Messrs.  Andrews  and  Proece.  It  seems  that  both 
tendered  for  the  same  work,  and,  according  to  the  evidence, 
when  Mr  Scott  was  told  that  the  work  was  not  to  be  given 
to  hira  he  made  the  remarks  complained  about. 

Change  of  Address. — Owing  to  the  increase  in  their 
London  business,  Messrs.  Walter  T.  Glover  and  Co.  have 
removed  from  10,  Hatton-garden,  to  larger  and  more  com- 
modious offices  at  Albany-buildings,  39,  Victoria-etreet, 
Westminster,  where  they  hope  for  the  continued  support  of 
their  electrical  friends.  Considerable  alterations  and  exten- 
aions  having  been  made  in  their  works  and  machinery  at 
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Manchester,  they  are  now  prepared  to  fi^ive  prompt  delivery 
from  stock  of  wires  and  cables  for  electrical  purposes  in 
vwlcaniaed,  pure  indiarubber,  and  guttapercha  insulationa, 
Bilk  and  cotton  covering,  and  their  patent  braiding,  also 
armoured  and  lead  covered  cables  in  all  sizes,  concentric 
cables,  and  their  patent  anti-induction  and  other  telephone 
cables.  Mr.  Henry  Edmunds  desires  us  to  call  tho  atten- 
tion of  his  friends  to  his  change  of  address  as  above, 

Anti-Magnetic  Alloys. — M.  Roussaille,  president  of 
the  Syndical  Chamber  of  Watchmakers  of  Lyona^  in  his 
paper  upon  "Watchmaking  "at  the  Paris  Exhibition,  cites 
the  following  anti-magnetic  alloys  employed  in  the  manu- 
facture of  watches  :  (1)  "  Maugor,"  an  alloy  of  manj^anese 
and  gold;  (2)  "Wolfor,'*  composed  of  wolfram  and  gold; 

(3)  "  Woltine,"  formed  by  the  union  of  platinum  and  gold  ; 

(4)  "  Cadmine,"  an  alloy  of  which  cadmium  forms  a  large 
part — it  is  very  hard  and  very  elastic.  To  the  alloys 
mentioned  by  M.  Rousiaille  are  added  :  (5)  '*  Aror,"  com- 
posed of  cadmium,  gold^  and  manganese,  and  (6) ''  Maninm," 
formed  of  manganese,  platinum,  bismuth,  and  copper.  The 
anti-raagnetic  alloy  beat  known  in  England — Hadfield's 
manganese  steel,  composed  of  a  small  percentage  of  manga- 
nese, added  to  ordinary  steel — does  not  appear  to  have  been 
mentioned. 

Electric  lAght  Fishing. — A  QHhtng  sloop  left  San 
I^iego,  recently,  on  a  novel  expedition,  to  last  from  one  to 
three  months.  An  electric  plant  hai  been  put  on  board, 
and  the  fishing  is  to  be  done  by  the  aid  of  incandescent 
lights  and  a  net.  Experiments  in  the  bay  proved  that 
everything  alive  under  the  water  is  attracted  by  the  glare 
of  the  light,  and  that  thousands  of  fish  of  every  de8crt|> 
tion  can  bo  taken  in  a  short  time  and  with  very  little 
trouble.  Four  men  were  on  board,  and  the  boat  has 
steered  for  the  banks  near  San  Clemente  Island.  The 
practical  result  of  the  first  voyage  wilt  be  watched  with 
much  interest,  and  if  it  is  as  successful  in  deep  water  as 
the  experiments  in  the  bay  have  been,  the  projectors  of 
the  enierpriie  are  confident  they  will  have  solved  the 
problem  of  supplying  all  Southern  California  with  cheap 
fiak  W.  G.  Riffonberg,  a  citizen  of  San  Diego,  is  the 
inventor  of  the  apparatus. 

Helston. — At  the  last  meeting  of  the  Hclston  Town 
Town  Council,  Mr.  J.  E.  Veale,  of  St.  Austell,  who  has  been 
consulted  on  the  question  of  electric  lighting,  gave  as  his 
opinion  that  the  proposed  lighting  is  practicable,  and  that  the 
disposition  of  the  town  lighting  will  adopt  itself  well  to  the 
electric  light.  Three  plans  are  suggested  for  carrying  out 
the  work  j  the  first  is  to  utilise  the  water  power  available 
at  Lower  Town  to  transmit  the  electricity  from  thence  to  a 
centre  near  the  market-house  and  dietributo  it  through  the 
various  strsets  and  buildings  by  about  five  miles  of  under- 
ground cables.  The  second  plan  is  to  use  gaa  engines  with 
gas  obtained  on  the  Dowson  system,  and  the  third  is  to  use 
oil  engines.  The  estimated  cost  of  the  plans  is,  respectively, 
£2,070,  £1,724,  and  £1,590.  The  annual  cost  is  estimated 
at:  water  power,  £198.  lOs.  ;  gas,  £192.  4s.  ;  and  oil, 
£185.  10s.  Letters  on  the  same  subject  were  received 
from  the  Manchester  Edison-Swan,  and  from  Messrs.  J.  E.  H. 
Gordon  and  Co. 

Slms*Ediflon. — The  following  is  from  the  Times: 
"  There  is  to  be  a  new  application,  of  hi^h  im|H)rtance,  of 
the  Sims-fklison  invention  for  propelling  and  controlling 
torpedoes,  which  was  exhibited  in  May  last  at  Havre  and 
described  at  length  in  the  Tirrui^,  Tho  principle  of  control 
has  been  utilised  in  connection  with  lifeboats  by  the 
distinguished  scientist  Mr.  Edison  and  the  eminent  engineer, 
his  colleague.  At  present  a  boat,  with  sides  necessarily 
low  enough  for  rowing,  is  propelled  through  the  surf  by 
10  to  12  men,  who,  at  the  risk  of  their  lives,  produce  about 


1  h,p.  The  idea  in  the  minds  of  Mr.  Edison  and  Mr. 
Sims  has  been  to  exchange  this  feeble  force  for  the  all  but 
unlimited  power  of  electricity.  Tho  boat  they  have 
designed  could  be  sent  through  the  surf  for  miles  up  and 
down  the  coast,  if  necessary,  and  out  to  a  vessel  in  distress 
with  a  force  of  32  h.p.  Only  two  men  arc  required  to  steer 
it,  atid  the  elaborate  devices  necessitated  by  the  torpedo 
arc  not  needed." 

Taunton. — We  regret  that  wo  cannot  enter  fully  into  a 
description  of  the  electrical  exhibition^  but  at  present  merely 
say  that  Field-Marshal  Sir  J.  Lintorn  Simmons  on  Saturday 
performed  the  opening  ceremony.  The  exhibition  (which 
is  held  at  the  Taunton  Electric  Lighting  Company's 
central  electric  lighting  de[»ot)  is  not  large,  but  it  ia 
comprehensive,  and  is  intended  to  illustrate  the  various 
usea  to  which  electrical  power  can  be  applied.  For 
instance,  an  oil  engine  drives  a  Newton  dynamo, 
which  conveys  the  electric  current  to  a  large  number 
of  electric  incandescent  lamps  of  various  artistic  shapes. 
The  same  power  also  drives  small  motors  attached  to 
sewing  machines,  and  also  warms  a  patent  lubricator, 
by  means  of  which  eggs  are  hatched  by  electricity,  and 
works  a  churn.  An  electric  launch  has  been  placed 
on  the  Tone,  in  which  short  trips  are  taken  up 
and  down  the  river.  At  a  luncheon  at  which  Sir  J.  L. 
Simmons  was  entertained,  the  gallant  Field-Marshal  referred 
to  the  Sims-Edison  torpedo  as  being  an  important  stop  in 
naval  warfare. 

Edinborffh. — The  Corporation  of  Edinburgh  have  now 
obtained  the  Royal  assent  to  their  electric  lighting  pro- 
visional order.  In  the  Act  cotitirming  it,  which  is  known 
as  the  Electric  Lighting  Orders  Confirmation  (No.  6)  Act, 
1891,  Edinburgh  and  Paisley  were  bracketed  together.  At 
Tuesday's  meeting  of  the  Town  Council,  Mr.  Auldjo 
Jamieson  asked  what  was  to  be  done  with  it.  Since  Tuesday, 
the  committee  which  was  in  charge  of  the  order  while  it  was 
in  Parliament  sat  to  consider  what  they  were  to  do,  and  came 
to  the  conclusion  that  in  procuring  the  order  they  had 
exhausted  their  duties ;  and  that  they  could  only  report 
the  matter  to  the  Council,  and  wait  for  further  instructions. 
"This  does  not  look,"  says  the  writer  in  the  Journal  of  Gas 
Lighiing,  '^  as  if  there  was  much  eagerness  to  take  up  electric 
lighting ;  and  I  believe  this  to  be  tho  fact.  Had  it  not 
been  to  keep  out  speculative  companies,  tho  provisional 
order  would  never  have  been  beard  of.  Mr.  Jamieson's 
question  must,  however,  be  answered ;  and  it  will  be 
interesting  to  watch  how  the  Corporation  set  about  the 
carrying  out  of  the  very  unwelcome  task  which  has  been 
thrust  upon  them  by  the  order." 

Frankfort  Eachibition. — Tho  work  of  transmitting 
300  h.p.  at  a  distance  of  120  miles  upon  the  line  LaufTen, 
Frankfort,  which  was  begun  about  the  middle  of  July,  is 
[)rogres8ing  very  favourably.  On  the  line  Frankfort- 
Jagsefeld,  which  is  being  built  by  the  Imperial  Govern- 
ment, eight  gangs  of  workmen  are  busily  engaged,  whilst 
three  gangs  are  working  on  the  Wurtemberg  side.  The 
vast  material  necessary  for  the  building  of  the  line,  con- 
sisting of  specially  constructed  telegraph  poles,  cross-bars, 
and  insulators,  having  arrived  on  the  spot  in  good  time, 
and  aided  by  the  practical  and  energetic  measures  of  the 
employes  engaged  upon  the  work,  nearly  all  the  telegraph 
lK>les  along  the  whole  line  are  in  their  places,  in  spite  of 
unusual  ditticulties  connected  with  tho  mountainous 
nature  of  the  soil  having  had  to  be  surmounted.  Thatiks 
to  the  exertions  of  the  firm  of  Hesee  Sofaue  Heddernheimi 
who  delivered  the  necoesary  quantity  of  above  1,200  miles 
of  copper  wire  at  the  reBi)ective  places  within  the  space  of 
a  few  days,  the  putting  up  of  the  wvvqa  ^WV  ^^vl  ^^^s^l^. 
wook.    "SoV  Vw%  N»Vmv  1^^  V-^Q^vdrawm^  ^V  ^-^  Ni^^  \*fc 
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necessary  to  fill  the  insulators.  There  is  now  every  reason 
to  believe  that  the  three  wires  of  about  120  miles  each  will 
be  fixed  and  in  working  order  by  the  middle  of  August. 

Canterbury. — At  a  meeting  of  the  Canterbury 
Town  Council  on  Tuesday,  the  town  clerk  read  a  letter 
from  the  Brush  Electrical  Engineering  Company,  saying 
that  they  were  prepared  to  undertake  the  formation  of  a 
local  company  to  take  over  the  proviaional  order  which 
the  Corporation  has  obtained,  and  to  refund  the  coat  of 
the  order,  which  they  understood  to  be  about  JB200,  as 
soon  as  the  necessary  capital  had  been  raised.  Councillor 
Wells  asked  if  the  Brush  Company  were  going  to  do  it  with- 
out any  guarantee.  The  town  clerk  answered  in  the  affirma- 
tive. Alderman  Mount  said  he  supposed  if  the  Council 
accepted  the  offer  it  would  be  surrounded  with  safeguards 
in  order  to  be  on  the  safe  side.  The  Mayor  said  at  Dover 
they  had  advertised  for  tenders  to  take  over  the  provisional 
order,  but  he  did  not  know  the  result.  Councillor 
Sanderson  said  be  believed  the  tender  of  the  Brush  Com- 
pany was  accepted,  and  they  were  to  form  a  company, 
and  the  Council  would  have  the  option  ot  purchasing  the 
undertaking  at  the  end  of  21  years.  Alderman  Mount 
said  they  had  a  better  offer,  with  the  option  of  i)uying  at 
seven,  14,  or  "21  years.  The  Mayor  proposed  that  their 
town  cletk  write  to  the  town  clerk  of  Dover  asking  him  to 
send  larticukrs  of  what  had  been  done,  and  report  at  the 
next  meeting,  and  this  was  agreed  to  by  the  members. 

LyoDB  Eloctrio  Tramways. — The  Lyons  tramways 
seem  to  be  run  by  a  very  enterprising  company,  and  many 
experiments  have  recently  been  carried  out  to  determine 
the  most  suitable  method  of  mechanical  traction.  The 
fireleas  motors  of  the  Frank  and  Lamm  systemj  with  super- 
heated steam,  were  triedi  then  steam  and  petroleum  engines, 
and,  lastly,  electric  traction  by  means  of  cars  carrying  their 
own  accumulators.  The  car  is  fitted  with  a  motor  by 
Alroth,  of  Basle,  the  current  being  supplied  by  112  Faure- 
Sellon-Volckmar  cells  weighing  2^  tons,  thu  gearing  being 
a  Gall  steel  chain.  The  colls  are  placed  under  the  seats 
and  in  two  cupboards  at  the  end,  and  the  motor  is  placed 
beneath  the  car  Hoor,  so  that  nothing  is  seen  but  the 
switch  handle  alongside  that  of  thu  brake.  The  UiLlI 
weight  of  the  loaded  car  may  be  analysed  thus 
(giving  the  weights  in  hundrotlwoights)  :  Car  101,  motor 
13^,  switch  and  resistance  2,  -10  passengers  5;i,  battery  47; 
total  about  11  tons.  The  accumulators  can  be  connected  in 
four  diflerent  ways,  corre8{>onding  with  50,  100,  100,  and 
200  volts  for  80,  40,  20,  and  20  amperes  respectively.  The 
varioua  couplings  are  broughtaboutby  a  sot  of  brush  contacts 
under  the  car,  moved  by  a  handle  with  dial  and  figures. 
At  normal  speed,  7^  miles  an  hour  (12  kilometres)  od  the 
level,  the  current  is  used  at  10  amperes,  rising  to  30  and  45 
on  gradients.  The  capacity  of  the  battery  is  150  ampere- 
hours,  so  that  a  minimum  run  of  eight  hours  can  be 
achieved  without  recharge.  The  lighting  of  the  car  is  taken 
oti'  the  cells  at  bO  volts.  8o  far  the  experiment  appears  to 
have  been  very  successful,  and  M.  Paplew,  the  managing 
director,  seems  strongly  inclined  to  increase  the  number  of 
electric  cars  on  the  Lyons  tram  lines. 

Boat  Race  by  TeUphon*.— Through  the  enteqjrise 
of  the  telephone  company  of  New  Haven,  Connecticut,  the 
■tay-at-home  people  were  able  to  follow  the  Yale- Harvard 
boat  race  from  beginning  to  end.  Three  wires  were  stretched 
from  the  telephone  building  in  New  Haven,  one  of  which 
was  flagged  off  to  represent  the  course,  the  miles  being 
designated  alternately  by  red  and  blue  flags.  From  the 
other  two  wires  were  suspendeii  miniature  boats,  the 
crow  of  one  being  painted  blue  to  represent  Yale 
and  the  other  led  for  Harvard.  As  the  race  pro- 
vessoJ    Mid     the     telephone    reporim     were     received, 
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these  were  drawn  along  the  wires  and  the  relatiTfi 
positions  of  the  crews  were  shown,  giving  a  very  good  idea 
of  the  contest.  Five  stations,  equipped  with  a  long- 
distance transmitter,  were  placed  one  at  the  start,  and  ofte 
opposite  each  of  the  mile  flags.  At  the  instant  the  word 
"  go  "  was  given  by  the  referee  it  was  telephoned  to  New 
Haven  by  the  station  at  the  start,  and  the  miniature  boau 
began  their  journey  across  the  street,  a  cannon  being  fired 
from  the  top  of  the  telephone  building  to  call  attention  to 
the  fact.  By  this  time  the  street  was  blocked,  and  the  crowd 
continually  increasing.  Meanwhile  the  Harvard  boat  wii 
slowly  creeping  away  from  its  rival  in  accordance  witi 
the  reports  received,  and  by  the  time  the  first  mile  flagim 
reached  it  was  fully  three  lengths  ahead  ;  at  the  same 
time  a  large  bulletin  was  displayed  in  the  window,  giving 
the  time  of  both  crews  to  that  point,  their  strokes  per 
minute,  and  the  sha[>e  they  were  rowing  in.  When  eitba 
of  the  crews  spurted  the  sham  boats  gave  evidence  of  ihft 
fact,  and  the  crowd  hardly  breathed  until  the  suspense  wm 
over.  After  the  race  was  over  the  crowd  quietly  dispersed, 
all  giving  praise  to  the  telephone  company  for  reprewentini 
the  race.  It  is  the  sort  of  idea  that  might  be  taken  up  in 
Fleet-street  and  our  own  unirersitiea, 

Frankfort  Congrresa. — The  International  Electrical 
Congress  will  be  held  from  September  7  to  12  at  Frankfort 
It  is  proposed  to  organise  into  sections,  as  was  the  caae  wid 
forn»er  congresses,  and  to  discuss  the  prominent  electric 
topics  of  the  day.  Among  the  papers  already  promised 
are  the  followirig,  together  with  their  authors  :  Carhart ;  (I) 
"  The  Substitution  of  Dynamo  Machines  for  Voltaic  Bst 
teries  in  Telegraphy";  (2)  "Current  Regulators  for 
Dynamo  Machine"  ;  Dolbear  :  "Electrical  Terminaloigy*; 
Ton  Dolivo  Dobrowolsky  :  "  Electrical  Transmission  of 
Power  by  Alternating  Currents  "  ;  Epstein  :  "  Applk- 
ability  of  Electromagnetic  Measuring  Instruments — thift 
is,  those  containing  Iron,  for  Alternating  Currents'*; 
Feussner :  "  Material  and  Construction  for  Measuring 
Instruments";  FWilich  :  (1)  '*  Objective  Demonstration  of 
Harmonic  Curve?,  and  Electro-Acoustic  Kxpenments,* 
(2)  *' Ceneration  and  Application  of  Ozone";  Uolbom: 
^'  On  the  Magnetic  Action  of  Different  Iron  Alloys;" 
Hummel :  *'  Direct  Determination  of  the  Work  of  Magncti* 
sation  and  the  Currents  in  au  Iron  Ring"^  Kahle; 
"  The  Permissible  Limits  of  Error  in  Measuring  In- 
struments, in  lielatiuji  to  Heat,  iCemajient  Magnetism, 
etc."  ;  Karois  :  (I)  ^^  Prevention  of  Cross-Talk  in  Telepbons 
Wires  Strung  on  the  Same  Polo,"  (2)  "Prevention  of 
Disturbances  in  Telephone  Circuits  by  Induction  from 
Wires  Carrying  Heavy  Currents,"  (3)  "  Improvctuentfi  in 
the  Conductivity  of  Telegraph  Lines "  ^  Kohlrauacb: 
"  What  is  the  Best  Course  of  Study  for  the  Education  of 
the  Electrical  Engineer  ?  "  ;  Lowonherz  :  "  Introduction  of 
Uniform  Screws  in  Electrical  Work  and  Instrument  Making"; 
May  :  "  Kegulalions  for  Electrical  Conductors  from  the 
Standpoint  of  the  Fire  Insurance  Companies  "  ;  Meissner: 
"  Application  of  Lippniann's  Capillary  Electrometer  to 
Cable  Telegraphy  ;  "  MuUer  :  "  Arrangement  of  Storage 
Batteries  for  Light  and  for  Heavy  Work  "  ;  Peukert :  "Ob 
Electric  Meters";  Kothen  :  "  Important  Questioiu  in  the 
Domain  of  Telephony."  Papers  have  also  been  promised 
by  Dubois,  Ferraris,  Grawinkel,  Quincke,  Alioth,  AmoM, 
Gorges,  Slaby,  and  others. 

Marx    Prooess  of   Storinfir  Eleotrio  Enernr* — 

Mention  was  made  some  months  ago  of  a  liquid  *'  electro- 
lino,"  which  comprised  the  active  material  of  an  accumulator 
or  battery  insteail  of  the  plates.  Great  expoctations  were 
formed  of  it,  and  wo  believe  Mr.  Kapp  reported  upon  it, 
but  nothing  further  has  been  lately  heard  of  it.  Th«i 
loUowiug  \Mkrtic\xlara  (com    tho  EUIdfviecivtvisciuf  A 
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i  "Will,  however,  be  interesting :  The  apparatus  in  use  hitherto 
I  for  the  storing  of  electric  energy  (accumulators)  are  baaed 
Upon  certain  chemical  reactions  which  occui  only  at  the 
electrodes,  so  that  with  apparatus  of  this  typo  the  Mmc 
electrodes  are  obliged  to  be  used  for  both  charge  and 
discharge.  This  is  not  without  its  inconveniences,  especially 
when  the  discharge  is  to  take  place  at  some  other  place 
than  the  charge.  In  the  Marx  process  the  electrical  energy 
is  stored,  not  at  the  electrodes,  but  in  a  licpiul  subjected, 
by  means  of  a  special  charging  apparatus  by  means  of  the 
electric  cuiTent,  to  a  detoi-rained  chemical  chunge.  This 
liquid,  chargetl,  so  to  speak,  by  the  electric  current,  has 
been  termed  '*  electroline/*  The  electrodes  of  charge  may 
be  any  conducting  substance,  such  as  carbon;  ibe  discharge 
electrodes  may  be  of  metal.  An  example  will  serve  to 
make  the  process  clearer.  A  glass  vessel  is  filled  with 
450  grammes  of  chloride  of  iron,  900  grammes  of  water, 
and  about  500  grammes  of  hydrochloric  acid.  After  the 
salt  is  dissolved,  two  or  three  plates  (in  the  latter  case  two 
positive  and  one  negative)  are  |»laced  within  the  bath 
I  without  touching  and  correspondingly  connected  to  the 
positive  and  negative  poles  of  a  dynamo.  The  passage  of 
the  current  causes  a  decomiiosition  of  the  liquid,  which 
turns  greenish,  then  yellow,  and  finally  passes  to  a  yellowish 
brown.  When  the  liquid  will  not  absorb  further  energy, 
the  negative  plates  are  removed  and  then  the  positive. 
While  the  present  accumulators  only  return  their  charge 
with  the  same  oloctrmlefl,  the  electroline  requires  a  change 
of  plates^  one  of  metul  and  ona  of  higher  resistance,  such  as 
carbon.  A  plate  of  very  jioroua  carbon  on  one  well  pierced 
with  holes  is  placed  between  two  metal  ones — Kinc,  copper, 
or  iron.  If  now  the  circuit  is  completed  an  energetic 
current  h  given  off,  while  the  liquid  decomposes,  passing  by 
the  same  series  of  colours  in  invei*80  order. 

Caba-Brazil  Cables. — On  the  3l8t  ult.  the  engineer- 
in-chargc,  Mr.  Theopbilus  Smith,  telegraphed  that  the 
Cayenne- Viseo  section  of  these  cables  was  sviccessfully  laid. 
This  completes  the  system  of  about  2,500  nautical  mites 
which  Mr.  Sharpey  Seaton,  the  acting  partner  (for  this 
spcciid  purpose)  of  the  Societi'^  Genorale  des  Ttl*lt^pboi*es, 
undertook  to  by  for  the  Societc  Franraise  des  Ti-lrgraphoR 
JSous-MariuR  under  contracts  made  in  July  af\d  August  of 
last  year.  The  programme  of  the  first  expedition  was  drawn 
up  on  the  17th  September,  1800.  It  wus  to  commence 
on  the  15th  October  and  to  last  7^  days,  but  subsequently 
14  days*  extra  work  were  added  to  the  programme,  thus 
exteniling  it  to  92  days.  The  '*  Westmeath  "  passed  Dover 
on  the  17th  October  outward,  and  on  the  I7th  January 
homeward  bound  (92  days).  The  programme  of  the  second 
expedition  was  drawn  up  on  0th  March,  1891.  It  was  to 
commence  about  20th  April  and  to  last  117  days.  The 
"  Westmeath "  sailed  on  22nd  April,  and  completed  her 
work  on  the  3ist  July  (100  days).  The  voyage  would 
occupy  17  or  \^  days  if  the  "  Westmeath  "  came  direct, 
but  it  has  recently  been  decided  to  i^dve  the  ship  extra 
work  in  laying  the  spare  cable  between  St.  Pieiro 
and  Fort-lie-France  and  elsewhere.  The  ^*  Ludgate  "  wa? 
taken  up  for  a  minimum  period  of  four  months  ;  she  will  Ixs 
redelivered  to  her  owners  l>efore  its  expiration.  During  ttiese 
four  months  she  has  been  fitted  with  cable  tiinks  and  gear, 
has  laid  2,2/iO  tons  of  cable  between  Surijiira  and  Brazil, 
and  she  is  now  boin^  dismantled  for  rostoratioti  to  her 
owners.  The  first  expoilition  was  directed  by  Mr.  Seaton 
in  person  ;  the  second  by  Mr.  Thou[ihiius  Smith,  who  ie 
assisteil  by  Messrs.  Stallibrass,  P.if^e,  Si-liiHchkar,  Mall, 
Roussel,  Fisher,  Bevau,  Sulbvan,  Spain,  and  other  ctigt- 
ncors  and  electricians,  as  well  as  by  Captain  Stor.ehou-^e 
aiiil  Mr.  Dunn,  the  chief  of  the  enginuroom.  The  tirsi 
message  uvei   the  uuw  cable  was  uddre&sod  to  President 


Carnot  by  the  Governor  of  Guayana  and  the  President  of 
the  Council-General.  Of  the  cables  above  mentioned,  about 
1,000  miles  were  manufactured  by  Messrs.  Ilenley  and  Co., 
in  Lomlon,  the  remainder  by  the  Soci<''t<''  Gtrni*rale  des  Tele- 
phones, at  their  newly-established  works  at  Calais.  There 
are  altogether  some  nine  or  ton  different  tyi>es  of  cable, 
but  the  shore  ends  are  principally  aUiut  nine-ton,  and  the 
main  cable  about  four-ton  cables. 

Baoap  Town  Council. — At  the  monthly  meeting  of 
this  Council  Mr.  lleyworth  (town  clerk)  read  the  following 
letter  relating  to  the  electric  lighting  of  Bacup :  "  Koyal 
Insurance-buildings,  Newcastle-on-Tyne,  July  7th,  1891. 
Dear  Sir,— In  reply  to  your  esteemed  favour  of  the  26th 
ult.  r<  electric  lighting,  we  beg  to  say  we  have  carefully 
considered  the  matter,  and  woidd  suggest  an  installation  of 
100  arc  lamps  as  suitable  for  your  towu  lighting.  The 
cost  of  such  an  installation — consisting  of  engines,  boilers, 
dynamos,  a  suitable  engine  house,  100  arc  lamps  each  of 
2,000  c.p.  nominal,  100  iron  lampposts,  wooden  poles 
to  supfinrt  overhead  wires,  insulated  copper  wire  to 
fulfil  Boaitl  of  Trade  re<iuirements,  and  everything 
necessary  to  make  a  complete  installation — would  be 
about  £9,000.  The  cost  of  working  such  an  installa- 
tion, if  the  authorities  had  it  in  their  own  hands  and  ; 
worke<l  it  themselves,  would  be  as  follows  :  Wages.^ 
XI  per  week,  coal  4cwt.  per  hour,  and  carbons,  etc.,  38.  |)er 
hour,  for  the  time  all  the  lamps  are  burning.  The  light 
given  by  100  arc  lamps  would  be  100,000  c.p.,  whereas  the 
light  given  by  your  present  632  ga.s  lauH>8  will,  at  best,  not 
exceed  G,000  c.p.  The  annual  rental,  including  purchase  of 
plar*t,  which  we  would  charge  for  putting  down,  maiii- 
tuining  against  all  risks,  and  working  the  installation,  under 
a  guara»»tee  to  provide  a  constant  ami  efliclent  light,  would 
be  about  £2o  per  lamp  per  annum,  plus  the  proportion  of 
the  cost  agreed  t<3  be  i>aid  off  annually,  and  5  per  cent,  in- 
terest on  the  remiiuder.  It  would  decidedly  be  to  the 
advantage  of  the  authorities  for  them  to  purchase  the 
plant  and  work  it  themselvee,  and  allow  us  to  maintain 
it  in  good  working  order,  at  a  very  much  reduced  yearly 
charge.  The  current  for  incandescent  lighting  by 
private  consumers  could  bo  generated  at  2d.  to  3d.  \Hiv 
unit,  which  is  e^piivalotit  to  gas  at  from  Is.  2d,  to  Is.  8d. 
per  1,000  cubic  feet.  The  chaige  to  private  consumers  in 
Newcastle  is  Gd.  [icr  unit,  and  in  London  8d.  per  unit,  so 
you  will  see  that  a  fair  prolit  could  be  denved  from  this 
source.  Should  your  authorities  think  favourably  of 
adopting  the  electric  light  we  shall  be  ^lad  to  make  a 
careful  survey  of  the  district,  and  give  you  a  definite 
estimate,  on  payment  of  our  representative's  travelling 
expenses,  and  to  give  you  any  other  information  or  advice 
in  our  power  free  of  charge.  Trusting  the  foregoing  will 
bo  sufficient  for  your  preliminary  discussion,  —  We 
remain,  yours  obediently,  Nicholson  and  Jennings. 
F.S.  —  Comparative  cost  of  electric  lighting  and  gas 
lighting: — British  Museum :  Electric  light  costs  68.  |>er 
hour,  gas  costs  15s.  (>er  hour  ;  Albert  Hall :  Electric  light 
costs  XI.  lOs.  6d.  |>er  night,  gas  costs  X4.  7s.  6d.  per  night ; 
South  Kensington  Museum  :  Electric  light  costs  XI, 224 
per  annum,  gas  costs  X2,845  per  annum.  Thames  Embank- 
ment:  Electric  light  costs  .'^•66d.  |>er  1,000  c.p.  j>er  hour, 
gas  costs  Is.  i»cr  1,000  c.p.  [lor  hour.  Dr.  Cheadle, 
F.K.C.P.,  in  a  i»aper  he  recently  read  on  'The  Progress  of 
Hygiene,*  says  :  'The  groat  injury  iidlicted  by  gas-i)olluted 
air  is  shown  by  the  recent  ext>erionce  of  iho  Great  Western 
liUilway  Com|>any.  It  is  stated  that  since  the  electric  light 
was  introduced  into  their  offices  the  percentage  of  absences 
from  illness  has  fallen  from  10  (>er  cent,  to  2  |)er  cent.  The 
introduction  of  the  electric  light  will  do  much  for  the  sani- 
tation of  houa^,  ftk^v^^  -oAv\  v>^\tjc&l '' 
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SIMS-EDISON  TORPEDO. 


From  a  note  in  another  column  it  will  be  seen  that  the 
Sims-Ediaon  electrical  mechanism,  as  hitherto  used  for 
torpedoes,  is  to  be  applied  to  other  boats,  hence  it  may  be 
as  well  to  describe  this  mechanism  u  little  more  in  detail 
Fig.  1  represents  diagiummatically  the  arrangement.  It 
must  be  understood  that  the  boat  is  regulated  by  an 
electric  current  generated  at  a  fixed  station,  wires  con- 
necting the  moving  boat  with  the  fixed  station.  Ordinarily 
at  the  station  there  is  a  steam  engine  of  not  less  than 
60  h.p.,  a  dynamo,  A,  a  key,  B,  an  ammeter,  a  voltmeter, 
a  battery,  C,  giving  a  current  of  15  amperes  at  20  volts,  and 
a  key,  D.  A  cable  connects  the  torpedo  with  the  dynamo 
and  battery.  It  consists  of  concentric  conductors  instdated 
from  each  other.  The  interior  conductor  has  a  section  of 
1*6  mm. 2  to  carry  the  battery  current.  The  external 
conductor  has  a  section  of  15  mm.*  to  carry  the  current  of 
the  dynamo.  The  whole  is  well  insulated.  The  total 
diameter  of  the  cable  is  8*5  mm.,  and  is  tested  undor  a 
current  of  24,000  volts.  One  extremity  is  fixed  at  the 
station,  the  major  portion  of  the  cable  at  starting  being 
rolled  in  a  compartment  of  the  torpedo,  and  is,  of  course, 
unrolled  as  required,  This  provides  the  means  of  guidance, 
It  is  unnecessary  to  enter  into  any  detailed  account  of  the 
torpedo  itself,  which  is  fairly   well  known.     It    contains 


between  the  terminals,  W,  and/,  and  is  equal  to  each  4 
the  magnets,  Q.  The  governor  is  intended  to  rvj  tk 
action  of  the  rudder,  and  hence  the  direction  of  tk 
torpedo.  The  rudder  relay,  or  the  relay  goTemia* 
the  rudder,  is  shown  in  Fig.  3.  It  consisU  of  m 
electromagnet,  a,  in  the  circuit  of  the  battery, 
of  a  permanent  magnet,  B,  and  of  two  armature*,  ^ 
which  are  prolonged  in  bronze  pieces  d  iD^,  Fig.  1.  R» 
kept  in  ordinary  position  by  springs  ee^,  which  yt 
respectively  connected  with  the  terminals  //^,  and  by  Ul« 
with  the  terminals,  W  W^  of  the  apparatus  governing;  tb 
rudden  At  the  time  of  launching,  the  apparatus  is  tt 
shown  in  the  diagram,  Fig.  1.  The  f^enerating  cotwa 
comes  by  the  terminal  /  to  the  motor,  and  can  go  to  eirth 
by  throe  roads.  First,  by  the  resistance  y,  terminal  W, 
lever  U,  wire  g,  armature  (i^  terminal  «^,  terminal  f\ 
motor,  :,  and  to  earth.  The  second  road:  tenmnil<. 
armature  d^  wire  g,  and  then  as  by  the  first  road.  Thi 
third  road  is  terminal  c,  electromagnet  Q,  wire  ^,  ftod  a 
before. 

The  diagram,  Fig.  1,  shows  the  method  of  propulaoB, 
contact  being  made  by  the  key  B,  so  that  the  armature,  P. 
of  the  firing  relay  is  in  contact  with  the  left  tenninil, 
Fig.  1.  The  current  goes  principally  by  the  second  aboT^ 
enumerated  ways,  which  is  that  which  ofiers  the  leut 
resistance  to  the  motor  and  without  actuatiog  the  electio 
magnet,  Q  Q\  acts  upon  the  motor  which  puts  in  motiao 
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Fig.  2. 

several  compartments,  one  of  which  is  filled  with  the 
explosive  material,  which  is  supposed  to  contain 
about  250  kilogrammes  of  dynamite,  or  about  10  times 
the  charge  for  the  Whitehead  torpedo — a  sufficient 
charge  to  break  up  the  most  solidly  constructed  vessel 
at  a  distance  of  r)Oft.  The  supplementary  chamber, 
however, contains  400  kilogrammes  of  dynamite.  The  charge 
is  fired  by  means  of  a  detonator.  A  second  compartment 
simply  insulates  the  explosive  charge  from  the  rest  of  the 
torpedo.  The  third  contains  a  cable  wound  in  a  hollow 
reel.  It  is  so  arranged  a.s  to  permit  the  cable  to  be  unrolled 
from  the  centre.  The  fourth  compartment  contains  the 
propelling  apparatus,  and  a  supplementary  arrangement  for 
firing  the  charge.  Here  we  find  the  series  motor.  Z,  running 
at  about  800  revolutions  a  minute,  taking  28  amperes  at 
1,100  volts,  gi\nng  35  effbctivc  h.p.  This  motor  actuates 
a  screw.  Besides  rotating  the  screw,  the  motor  also  actuates 
a  train  of  wheels  shown  at  G  H,  Figs.  1  and  2,  causing  the 
projecting  pieces  shown  at  I  to  close  the  firing  circuit. 
The  tiring  apparatus  is  shown  in  M  N  P.  The  fifth 
chamber  contains  the  governing  apparatus  shown  in  Fig.  4. 
It  consists  of  two  electromagnets,  Q,  placed  symmetrically 
round  the  shaft  of  the  screw.  The  armature,  R,  is  con- 
nected through  S  to  the  rudder,  T.  Each  of  the  electro- 
magnets actuates  a  smaller  armature,  U,  connected  to  a 
jointed  lever,  the  extremity  of  which  is  connected  through 
the  terminal,  v,  to  the  tenninal,  W,  whenever  this  extremity 
comos  under  the  spring,  x.     The  resistance,  y,  is  interposed 


Fig.  4 


the  screw  of  the  torpedo,  giving  the  torpedo  a  velocity  ol 
from  20  to  22  knots.  This  can  be  modified  at  the  vrill  ot 
the  operator,  and  the  direction  of  the  torpedo  can  be 
modified  by  actuating  the  relay  and  the  rudder  as  previoosly 
described. 


THE    MIDGET    ARC    LAMP. 


The  great  economy  of  arc  as  compared  with  incaodescent 
lighting  renders  interesting  any  attempt  to  popularise  thft 
use  of  small  arc  lamps.  For  large  shops  or  small  lectur* 
theatres  something  between  the  usual  large  arc  and  the 
ordinary  incandescent  lamp  has  long  been  wanted.  It  it 
absolutely  necessary,  not  only  that  these  small  lamps  should 
possess  perfect  steadiness,  but  also  that  they  should  be  so 
simple  in  construction  that  they  may  bo  relied  on  for 
keeping  in  working  order  without  constant  skilled  attention. 

A  tamp  which  fulfils  those  conditions  is  now  being 
introduced  by  Messrs.  Woodhouse  and  Rawson.  It  is 
called  the  **  Midget,"  from  its  small  size,  and  is  aiade  to 
give  250  c.p.,  using  5  amperes  at  an  KM.F.  of  45  volts,  bo 
that  even  with  this  small  size  of  lamp  we  obtain  1  c.p.  of 
light  for  the  exi>enditure  of  every  "watt"  of  electrical 
energy  used. 

The  illustration  shows  the  general  appearance  of  the 
lamp.     The  smallness  of  the  globe  prevents  any  depth  of 
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.  shadow,  and  minimises  any  complaint  which  may  be  urged 
against  the  inequality  of  the  distribution  of  the  light. 

The  principle  upon  which  the  lamp  M'orks  may  almost 
be  called  simplicity  itselt.  The  upi>er  part  of  the  rods 
forming  the  frame  of  the  lamp  are  hollow,  and  in  these  the 
lowei  portions  slide  quite  easily.  The  l)ottom  carbon  is 
attached  to  the  lower  fKirt  of  the  frame,  which  is  fastenetl 
to  the  upiHjr  portions  of  the  lamp  by  a  chiiin  passing  up 
the  hollow  pillar  forming  the  upper  portion  of  the  lamp, 
round  a  pulley-wheel,  whose  motion  is  controlled  by  clock- 
rork,  and  then  to  the  up|>er  carbon-holder,  which  acts  as  a 
ounterpoise  and  slides  freely  between  the  hollow  pillars 
forming  the  frame  of  the  lamp. 

The  motion  of  the  pulley  is  controlled  by  clockwork, 
which  is  started  and  stopped  by  a  pivoted  bar,  on 
whose  under  surface  a  number  of  teeth  are  situatetl. 
These  engage  a  pointer  attached  to  the  pendulum  of  the 
clock.  This  bar  is  pivoted  in  the  centre,  and  attached  each 
end  to  iron  pkingers  which  move  inside  the  cores  of  electro- 
noagnets  actuated  respectively  by  the  main  and  shunt 
circuits.  When,  owing  to  the  dintance  between  the  carbon 
points,  the  resistance  of  the  main  circuit  increases,  and  con- 
sequently  the  cuxrent  through   the  shuut  increases,  the 


The  Midget  Arc  LAmp. 

plunger  is  drawn  further  into  the  core  round  which  the 
shunt  circuit  passes  and  the  pendulum  is  released  ;  the  clock- 
work moves  the  carbons  nearer  together  until  the  muin 
circuit  increases  so  much  as  to  draw  the  other  [>lunger  into 
the  core  round  which  it  passes,  and  so  overpowers  the  otloct 
of  the  shunt  circuit.  The  bar  is  drawn  down,  the  teeth 
engage  the  (>endutum  of  the  clockwork,  and  the  carbons  are 
maintained  apart  until,  owing  to  the  buinirtg  away,  the 
same  action  is  repeated.  This  action  is  so  delicate  that  no 
inconvenience  at  all  is  caused  by  the  intermittent  feed — 
indeed,  it  is  scarcely  noticed. 

When  the  current  is  stopped  the  ()endulum  is  released, 
owing  to  the  action  of  a  spring  upon  the  bar,  and  the  clock- 
work causes  the  carbons  to  remain  together. 

In  the  small  box  over  the  upper  carbon-holder,  the 
current,  before  passing  to  the  carbon,  magnetises  an  iron 
core,  and  lifts  the  upper  carlwn  a  small  distance  alwve  the 
lower  one,  and  thus  forming  the  arc  when  the  current  is 
first  put  on  the  lamp.  The  carton  is  held  up  in  this 
manner  all  the  time  the  current  is  passing  through  the  lamp. 
The  lamp  in  wound  in  three  different  ways — one  suitable 
for  parallel  working,  one  for  series,  and  one  for  use  with 
alternating  currents. 


ELECTRIC  LIGHT  ON  SHIPBOARD.^ 


SVSTKMS  OF  WIRINt;. 

Electric  tight  being  now  an  absolute  necessity  on  a  large 
proportion  of  the  mercantile  as  well  as  the  fighting  navioa 
of  the  world,  and  a  knowledge  of  the  requirements 
connected  with  its  use  having  hitherto  been  almost  entirely 
confined  to  the  specialists  by  whom  it  is  installed,  we  have 
thought  that  shipowners  would  be  glad  of  a  short  statement, 
given  as  far  as  possible  in  non-technical  language,  of  the 
methods  adopted  for  the  wiring  of  their  boats,  and  the  pro- 
cautions  necessary  to  guard  against  the  occurrence  of  fires. 
As  a  preliminary  to  this  statement,  however,  it  will  be  well 
to  point  out  the  place  occupied  by  the  wiring  in  regard  to  the 
whole  installation.  A  system  of  electric  lighting  is  not 
analogous  to  a  system  of  gas  lighting.  In  the  latter  case,  the 
current  of  gas  has  to  be  conveyed  from  the  source  of  supply 
to  the  illuminating  Hame,  after  leaving  which,  in  a  chauged 
condition,  it  is  generally  left  to  poison  the  atmosphere  and 
shift  for  itself.  The  electric  current,  on  the  other  hand,  is 
unchanged  in  both  volume  and  nature  after  jmssing  through 
the  lamp,  and  has  to  be  led  back  to  the  dynamo,  to  be,  as 
it  were,  again  put  under  pressure  for  further  use.  The 
electric  circuit  may,  as  a  |K)pular  exi>osition  of  the  subject, 
be  likened  to  the  flow  of  water  round  and  round  in  an 
endless  pipe.  At  one  point  the  pipe  is  enlarged  to  receive 
a  pump,  and  at  other  points  is  obstructed,  say,  by  pieces  of 
sponge  or  porous  stone,  to  force  the  full  body  of  water, 
through  which  great  pressure  has  to  be  exerted  by 
the  pump.  In  the  electric  analogue  the  pump  is  repre- 
sented by  the  dynamo,  the  pipe  by  an  insulated 
metal  conductor,  and  the  obstructing  sponges  bv  the 
lamps.  Certain  practical  considerations  prevent  the  placing 
of  the  lamps  all  in  a  row,  one  after  the  other,  or,  as  it  is 
termed,  '*in  series,"  on  one  circuit,  or  even  on  a  consider- 
able number  of  circuits.  The  arrangement  of  each  circuit 
ia  as  if  two  large  water  mains  were  carried  along  the  ship, 
side  by  side,  and  connected  to  the  pump,  so  that  water 
is  drawn  from  one  main  and  delivered  into  the  other. 
Instead  of  having  their  further  ends  joined  together,  so 
as  to  form  one  endless  pipe,  as  in  our  previous  supposition, 
the  two  mains  are  connected  at  intervals,  as  required,  by 
branch  pipes  containing  sponges.  In  each  of  these  branch- 
connecting  pipes  a  tap  may  be  inserted  for  the  purpose 
of  turning  the  water  on  or  off  as  required.  With  this 
arrangement  the  pump  has  to  maintain  a  constant  difference 
of  pressure  between  the  two  mains,  and  each  sponge  passes 
the  proi>er  amount  of  water,  however  many  or  few  are  in 
action  at  once.  A  sponge  in  a  water-pipe  may  not  at  first 
seem  a  good  simile  for  a  bright  light,  but  on  consideration 
it  will  be  found  not  inapt.  The  incandescent  or  glow  lamp 
(the  lamp  universally  used  on  board  ship,  except  Tor  special 
purposes,  such  as  powerful  search-lights)  owes  its  brightness  , 
to  what  may  bo  called  friction  between  the  electric  current 
and  the  thin  thread  of  carbon,  known  as  the  "  filament,*' 
along  which  it  has  to  travel.  In  this  case  the  conductor 
is  so  small  atid  the  current  so  comparatively  large  that 
the  friction  mikes  the  conductor  white  hot.  The 
light  then  is  merely  an  incidental  effect  due  to  a  thin 
strip  of  carbon  being  heated.  Now,  though  the  ai)onge  in 
the  water-pipe  does  not  bec-ome  white  hot  and  give  light, 
the  difference  in  effect  is  only  in  degree;  the  8i>onges, 
Water,  and  pipes  do  become  warmed  in  propoition  to  the 
work  done  in  forcini:  the  water  through  its  circuit,  just  as 
the  lamp  filament  and  conducting  mains  become  warmed  in 
proportion  to  the  work  done  in  forcing  the  electric  current 
through  them.  In  the  former  case  a  large  mass  of  matter  is 
heated  to  a  small  extent,  while  in  the  latter  the  effect  is  con- 
centrated on  a  very  small  mass  of  matter,  which,  therefore,  ia 
intensely  heated.  The  conducting  wires  may,  weseenoWjbefor 
practical  purposes  considered  as  acting  the  part  of  pipes, 
and  the  lamps  as  obstructions  in  them  ;  for,  more  correctly, 
the  indiai-ubber  or  other  insulation  surrounding  the  wire 
acts  the  jxirt  of  the  metal  in  the  pipe,  and  the  conductor  in 
the  centre  acts  as  the  hollow  8|>ace  inside  the  pipe.  The 
nature  of  electric  currents — if  currents  they  really  are — and 
why  they  can  pass  through  a  dense  metal  like  copper  six 
times  as  easily  as  through  iron,  or  nine  thousand  million  million 

*  Froni  tiho  Liutrpool  Journal  ^4  Cuuviivcr^v 
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million  times  as  easily  as  througb  indiarubber,  are  unsolved 
mysteries.     The  practical  outcome  of  the  foregoing  con- 
siderations is  that  three  methods  of  wiring  on  shipboard 
have  been  worked  out.     These  are  known  respectively  as 
"single,"  "double,"  and   "concentric"  wiring.     In  single 
wiring  the  hull  of  the  ship  forma  the  return  conductor  from 
the  lamps  to  the  dynamo  ;  a  conductor  being  led  from  ever}^ 
lamp  to  the  ironwork  of  the  hull.     In  double  wiring  the 
cuiTcnt  is  not  allowed  to  enter  the  hull  of  the  ship  at  all, 
but  returns  to  the  dynamo  through  an   inanlated  main, 
being  in  all  respects   analogous  to  the  hydraulic  syatem 
sketched  above.     Concentric  wiring  is  also  a  double  wiring, 
but  one  conductor  is  throughout  enclosed   in   the  other, 
with  the  insulating   indiarubber   in   bebweeii.     With  any 
of  these  systems  good  results  so  far  as  regards  the  lighting 
of  the  boat  may  be  obtained.     We  would,  however,  most 
strongly  urge  that  whatever  system  may  be  adopted,  the 
work  and   materials   must  be   of   the   highest  class   if  a 
thoroughly  good  and  lasting  installation  is  to  be  had.     If 
the  work  is  well   designed   and  carried  out,  little  or  no 
trouble  should  be  experienced  for  years  ;  whereas,  if  the 
materials  are  flimsy,  or  the  workmanship  hurried,  contiimal 
cutting  out  and  patching  up  will  be  required  almost  from 
"  the  first,  to  say  nothing  of  fire  risks,  The  simple  acce[itance 
of  the   lowest   tender   for  an   installation,    without   some 
guai-antee  of  high-class  work,  is  very  bad  economy  indeed. 
For  some  time  now  the  single-wire  system  has  been  used 
very  extenaively,  and  it  would  probably  have  continue<l  in 
favour  but  for  the  fact  that  Sir  William  Thomson  has 
delivered   its   death-blow   on   account   of  its  ifdluence  on 
compasses,   as  will   be  seen   from   the   following   extract 
from    the     Eleciiical    Review    of    May    8    last :    "  In    his 
lecture    on    *  Electric     and   Magnetic    Screening,'  at    the 
Koyal  Institution,  Sir  William   Thomson   condemned    the 
use   of  the   *  single-wire'   system   of    lighting   ships     by 
electricity  on  the  ground  that  observation  has  shown  it  to 
produce  an  error  in  the  ship's  comiwss  of  3(Ieg.  to  7deg., 
every   care  being    taken     .     .    .    ^    the    complete   two- 
conductor  system."    Commenting  on  the  last  sentence  of 
the  above,  Sir  William  Thomson,  in  the  Ehxtmal  Jieviftv  of 
another  date,  says  :  '*  We  see,  then,  that  on  account  of  the 
com{>a8se8  it  is   necessary   that  the  dynamos  shall  not  be 
capable  of  causing  currents  to  How  through  the  hull  of  tlio 
ship  at  any  considerable  distance  beyond  the  dy  riamo-roum.** 
The  advantages    pertaining    to   double   wiring    are    that 
compasses  arc  unaffected,  and  that    a    double    thickness 
of    insulation    intervenes    between    the    wires  to  prevent 
leakage     or      abort     circuits.       The     disadvanUiges     are 
that    there     are    two    conductors    to    be    provided    and 
seprately  insulated  and  protected.     The  installation  of  the 
electric  light  on  shipboard  involves  the  overcoming  of    far 
greater   difflculties    than    are   met    with    under    ordinary 
circumstances  on  shore  ;  the  great  changes  of  temperature, 
the  constant  straining  and  vibration,  the  salt  sea  air,  and 
the  ever-present  and  insidious  moisture — that  great  enemy 
of  insulation — together  form  a  vigilant  body  of  foemen, 
over  ready  to  defeat  the  etTorts  of  the  electrician,  if  only  he 
can  be   caught  sleeping.      How,    then,   are   these  special 
dangers  to  be  best  guarded  against?     In  tlie  first   place, 
the    insulation   on   the   wires  must   be    of   a    high  class, 
and  thoroughly  protected  from  mechanical  injury  ;   then 
means  should  as  far  as  possible  be  providetl  for  preventing 
any  strain  from  coming  on  the  copper  conductor  inside, 
more  particularly  at  the  joints.     Copper  used  for  electric 
light   leads  is  of  a  hard,  springy  nature,  and   far   more 
easily  broken  by  bending  than  the  soft  copper  wire  with 
which  everyone  is  familiar.      Joints  should  be  as  few  in 
nimiber  as  practicable,  and  great  care  must  be  exercise<i  in 
making  good  where  the  insnlating  material  has  been  cut 
away  for  the  purpose  of  jointing,  and  in  vulcanising  the 
freshly  applied  indiarubber.     Cut-outs  must  be  introduced 
wherever  a  reduction  in  size  of  wire  occurs.     It  is  a  good  rule 
to  have  no  wire  smaller  than  No.  1 5  standard  wiregaugc(or  a 
stranded  conductor  of  No.  22  is  belter),  and  cut-outs  are 
then  re(|uired  in  the  proportion  of  one  to  aljout  every  12 
lights.     The  connections  with   lamp  fittings,  switches,  and 
cut-outs  require    special  attention.     These   are   generally 
made  (the  smaller  sizes  in  particular)  by  clamping  the  bare 
ends  of  the  conductors  under  the  heads  of  ridiculously  little 
bJndwg  screws,  which  are  left  free  t*»  shake  loose  or  not,  as 


fate  may  determine.    Considering  the  large  number  (itbM 

connections,  it  is  a  pity  that  some  more  KubAtantial  mk 
quickly-miinipulutcd  couplinpj  is  not  used. 

[We  imagine  that  the  coupling  as  described  and  ill^ 
trated  in  our  description  of  the  lighting  of  the  "Sooi,'^ 
just  the  one  required. — El).  E,E.] 


EXPERIMENTS  WITH  ALTERNATE  CURRENTS  OF 
VERY  HIGH  FREQUENCY  AND  THEIR  APPUCA- 
TION  TO  METHODS  OF  ARTIFICIAL  ILLUMIHA. 
TION/ 

BY  NIKOLA.  TESIA. 

(Continued  from  pagtr  IIS,) 

By  preventing  completely  the  exchange  of  the  *ir 
molecules,  the  local  heating  eilcct  may  be  so  exalted  u  to 
bring  a  body  to  incandescence.  Thus,  for  instance.  If 
small  button,  or  jrefei'ably  a  very  thin  wire  or  tiLu&eiit,  be 
enclosed  in  an  nnexhau.(;ted  globe  and  connected  witli  tW 
terminal  of  the  coil,  it  may  be  rendered  incandescent.  Tk 
phenomerion  ia  made  much  more  interesting  by  the 
spinning  round  in  a  circle  of  the  top  of  the  filament  tj 
presenting  tlie  appearance  of  a  luminous  funnel,  Fig- H 
which  widens  when  the  jiotential  is  increased.  Wlui 
the  potential  is  small  the  end  of  the  filament  may  perfos 
irregular  motions,  suddenly  changing  from  one  to  the  oUiff, 
or  it  may  describe  an  ellipse  ;  but  when  the  potentid  o 
very  high  it  always  spins  in  a  circle ;  and  so  does  genenllj 


Fill.  i6. 

n  thin  straight  wire  attached  freely  to  the  terminal  of  tk 
coil,  These  motions  are,  of  course,  due  to  the  im{Kictd 
the  molecides,  and  the  irregularity  in  the  distribution  ctf 
the  iKttontial,  owing  to  the  roughness  and  diss^'mmetry  ol 
the  wire  or  filament.  With  a  j)erfectly  symmetrical  sod 
[lolifthed  wire  such  motions  would  jjrobably  not  occur.  Thii 
the  motion  is  not  likely  to  be  due  to  other  causes  is  evident 
from  the  fact  that  it  is  not  of  a  definite  direction,  and  thit 
in  a  \idTy  highly-exhausted  globe  it  ceases  altogether.  Tbe 
possibility  of  bringing  a  boily  to  incandescence  in  an  una- 
haustod  globe,  or  even  when  not  at  all  enclosed,  wtmU 
seen*  to  aflbrd  a  possible  way  of  obtaining  light  efletf% 
which,  in  [perfecting  methods  of  producing  riipidly  alltf 
Dating  [loteutials,  might  be  rendered  available  for  OMfol 
pur[K)ses. 

In  em[ilo>ing  a  commercial  coil,  the  production  of  very 
powerful  brush  effects  is  attended  with  considerable  difi^ 
culties,  for  when  these  high  frequencies  and  enormon 
potentials  iU'e  used,  the  best  in.sulation  is  apt  to  give  «rij 
Usually  the  coil  is  insulated  well  enough  to  stand  tbestr^iQ 
from  convolution  to  convolution,  since  two  double  silk- 
covered  paraflined  wires  will  withstand  a  pressure  «f 
several  thousand  volts ;  the  difKculty  lies  principally 
in  preventing  the  breaking  through  from  the  secondaiy 
to  the  primary,  which  is  greatly  facilitated  by  the  streams 
issuing  from  the  latter.  In  the  coil,  of  course,  the  strain  m 
greatest  from  section  to  section,  but  usually  m  a  larger  coil 
there  are  so  many  sections  that  the  danger  of  a  sudden 
giving  way  is  not  very  great.  No  difficulty  will  generally 
be  encountered  in  that  direction,  and,  besides,  the  liabibty 
of  injuring  the  coil  internally  is  very  much  reduced  by  tli( 

'  Lecture  delivered  before  tlie  American  Institute  of  Ctectnol 
Engineers  at  Columbia  College,  New  Vork,  Moy  20, 
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Tact  that  the  effect  most  likely  to  be  produced  is  Rimply  b 
griuliial  hoatinc,  which,  when  far  enough  advanced,  could 
not  fail  to  be  observed.  The  principal  necessity  is  then  to 
prevent  the  streams  between  the  primary  and  the  tube,  not 
only  on  account  of  the  heating  and  possible  injury,  but  also 
because  the  streams  may  diminish  very  considerably  the 
potential  difference  available  at  the  terminals.  A  few  hints 
as  to  how  this  may  be  accomplished  will  probably  bo  found 
useful  in  most  of  these  experimeitts  with  the  ordinary 
induction  coil. 

One  of  the  ways  is  to  wind  a  short  primary,  Fig.  17a,  bo 
thut  the  difference  of  potential  is  not  at  that  length  great 
enough  to  cause  the  breaking  forth  of  the  streams  through 
the  iriflulating  tube.  The  length  of  the  primary  should  be 
determined  by  experiment.  Both  the  ends  of  the  coil 
shtjuld  be  brought  out  on  one  end  through  a  plug  of 
insulating  material  titting  in  the  tube  as  illustrated.  In 
such  a  disposition  one  terminal  of  the  secondary  13  attached 
to  a  body  the  surface  of  which  is  determined  with  the 
greatest  care  bo  as  to  produce  the  greatest  rise  in  the 
potential.  At  the  other  terminal  a  powerful  brush  appears, 
which  may  be  experimented  upon. 

The  above  plan  necessitates  the  employment  of  a  primary 
of  comparatively  small  size,  and  it  is  apt  to  heat  when 
powerful  effects  are  desirable  for  a  certain  length  of  time. 
In  such  a  caee  it  is  better  to  employ  a  larger  coil,  Fig.  17b, 
and  introduce  it  from  one  side  of  the  tube,  until  the 
streams  begin  to  appear.  In  this  case  the  nearest  terminal 
of  the  secondary  may  bo  connected  to  the  primary  or  to 
tho  ground,  which  is  practically  the  same  thing,  if  the 
primary  is  connected  directly  to  the  machine.  In  tho  case 
of  ground  connections  it  is  well  to  determine  experimeDtally 


But  this  rapid  heating  does  not  need  to  discourage 
us  in  the  use  of  iron  cores  in  connection  with  rapidly 
alternating  currents.  I  have  for  a  long  time  been  con- 
vinced that  in  the  industrial  distribution  by  means  of 
transformers,  some  such  plan  as  the  following  might  bo 
practicable.  We  may  use  a  comi>aratively  small  iron  core, 
subdivided,  or  perhaps  not  even  subdivided.  We  may 
surround  this  core  with  a  considerable  thickness  of  material 
which  is  fireproof  and  conducts  the  heat  poorly,  and  on  top 
of  that  we  may  place  tho  primary  and  secondary  windings. 
By  using  either  higher  frequencies  or  greater  magnetising 
forces,  we  may  by  hysteresis  and  eddy  currents  heat  the 
iron  core  so  far  as  to  bring  it  nearly  to  its  maximum 
[>ormeability,  which,  as  Hopkinson  has  shown,  may  be  as 
much  as  16  times  greater  than  that  at  ordinary  tempera- 
tures. If  the  iron  core  were  perfectly  enclosed  it  would 
not  be  deteriorated  by  the  hoat,  and,  if  the  enclosure  of 
fireproof  material  would  be  sufficiently  thick,  only  a  limited 
amount  of  energy  could  be  radiated  in  spite  of  the  high 
temperature.  Transformers  have  been  constructed  by  me 
on  that  plan,  but  for  lack  of  time  no  thorough  tests  have 
as  yet  been  made. 

Another  way  of  adapting  the  iron  core  to  rapid  alterna- 
tions, or,  generally  speaking,  reducing  the  frictional  losses, 
is  to  produce  by  conbimious  magnetisation  a  flow  of  some* 
thing  like  7,000  or  8,000  lines  i>€r  square  centimetre 
through  the  core»  and  then  work  with  weak  magnetising 
forces  and  preferably  high  frequencies  around  the  point  of 
greatest  permeability.  A  higher  efficiency  of  conversion 
and  greater  output  are  obtainable  in  this  manner.  I  have 
also  employed  this  principle  in  connection  with  machines  in 
which  there  is  no  revei^  of  i>olarity.     In  these  typos  of 


ITiu.  17  a. 

the  frequency  which  is  best  suited  under  tho  conditions  of 
the  test.  Another  way  of  obviating  tho  streams^  more  or 
less,  is  to  make  the  priinaty  in  sections  and  supply  it  from 
separate  well-insulated  sources. 

In  many  of  these  experiments,  when  powerful  effects 
are  wanted  for  a  short  time,  it  is  advantageous  to  use  iron 
cores  with  the  primaries.  In  such  case  a  very  large  primary 
coil  may  be  wound  and  [»laced  side  by  side  with  the 
secondary,  and,  the  nearest  terminal  of  the  latter  being 
connected  to  the  primary,  a  laminated  iron  core  is  intro- 
duced through  the  primary  into  the  secondary  as  far  as 
the  streams  will  permit.  Under  these  conditions  an 
excessively  powerful  brush,  several  inches  long,  which  may 
be  appropriately  called  *'  St.  Elmo's  hot  fire,"  may  bo 
Ciiused  to  api>ear  at  the  other  terminal  of  the  secondary, 
prodncing  striking  effects.  It  is  a  most  powerful  ojioniaer,  so 
powerful,  indeed,  that  only  a  few  minutes  are  sufficient  to 
fill  the  whole  room  with  the  smell  of  ozone,  and  it 
undoubte<lly  possesses  the  quality  of  exciting  chemical 
affinities. 

For  the  production  of  ozone,  alternating  currents  of  very 
high  frequency  are  eminently  suited,  not  only  on  account 
of  the  advantages  they  offer  in  the  way  of  conversion  but 
also  because  of  the  fact  of  the  ozunising  action  of  a  discharge 
is  dependent  on  the  frequency  as  well  as  on  the  potential, 
this  being  undoubtedly  confirmed  by  observation. 

In  these  experiments  if  an  iron  core  is  U8e<l  it  should  be 
carefully  watched,  as  it  is  a]>t  to  get  excessively  hot  in  an 
incredibly  short  time.  To  give  an  idea  of  the  rapidity  of 
the  heating,  I  will  state  that  by  passing  a  j)owerful  current 
through  a  coil  with  many  turns,  the  in.serting  within  the 
same  of  a  thin  iron  wire  for  no  more  than  one  second's 
time  is  sufficient  to  heat  the  wire  to  something  like 
lOOdeg.  C. 


Fiu.  17b 

machines,  as  long  as  there  are  only  few  jiole  projections, 
there  is  no  great  gain,  as  tho  maxima  and  minima  of 
magnetisation  are  far  from  the  ]>oint  of  maximum  perme- 
ability j  but  when  tho  number  of  the  pole  projections  is 
very  great^  tho  required  rate  of  change  may  be  obtained, 
without  the  magnetisation  varying  so  far  as  to  depart 
greatly  from  the  point  of  maximum  permeability,  and  the 
«;ain  is  cori.shlerable. 


Fkj.   18. 

The  above  described  arrangements  refer  only  to  the  use 
uf  commercial  coils  as  ordinarily  constructed.  If  it  is 
desired  to  construct  a  coil  for  the  express  purpose  of  per- 
forming with  it  such  ex^)eriment8  as  I  have  described,  or, 
generally,  rendering  it  capable  of  withstanding  the  greatest 
posfiiblo  difference  of  {K}tential,  then  a  construction  as 
indicated  in  Fig  18  wiil  be  found  of  advantage.  The  coil 
in  this  case  is  formed  of  two  independent  parts  whic\k  %x^ 
wound  oppositely,  l\i«  cciUTi^<iVACiu\ifeVN«Vits.\i(Ci>Oi^\^\\\^\«i^ 
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there  is  not  much  tendency  to  jump  to  the  primary,  and 
not  much  insulation  is  required.  In  some  ctisea  the  middle 
point  may,  however,  be  connected  to  the  primary  or  to  the 
ground.  In  auch  a  coil  the  places  of  greatest  difierence  of 
potential  are  far  apart  and  the  coil  is  capable  of  withstanding; 
an  enormous  strain.  The  two  parts  may  be  movable  so  as 
to  allow  a  slight  adjustment  of  the  capacity  eflect. 

As  to  the  manner  of  insulating  the  coil,  it  will  be  found 
convenient  to  j)roceed  in  the  following  way  :  First,  the 
wire  should  be  boiled  in  paraffin,  until  all  the  air  is  out; 
then  the  coil  is  wound  by  running  the  wire  through  melted 
paraffin,  merely  for  the  purpose  of  fixing  the  wire.  The 
coil  is  then  taken  ofl"  from  the  spool,  immersed  in  a  cylin- 
drical vessel  tilled  with  pure  melted  wax,  and  boiled  for  a 
long  time  until  the  bubbles  cease  to  appear.  The  whole  is 
then  left  to  cool  down  thorouj^hly,  and  then  the  mass  is 
taken  out  of  the  vessel  and  turned  up  in  a  lathe,  A  coil 
made  in  this  manner  and  with  care  is  callable  of  with- 
standing enormous  potential  differences. 

It  may  be  found  convenient  to  immerse  the  coil  in 
paraffin  oil  or  some  other  kind  of  oil ;  it  is  a  most  effective 
way  of  insulating,  principally  on  account  of  the  perfect 
exclusion  of  air,  but  it  may  be  found  that,  aftor  all,  a 
vessel  filled  with  oil  is  not  a  very  convenient  thing  to 
handle  in  a  laboratory.  If  an  ordinary  coil  can  be  dis- 
mounted, the  primary  may  be  taken  out  of  the  tube  and 
the  latter  plugged  up  on  one  end,  filled  with  oil,  and 
the  primary  reinsertea.  This  affords  an  excellent  insula- 
tion, and  i>revent8  the  formation  of  the  streams. 

Of  all  the  experiments  which  may  be  performed  with 
rapidly  alternating  currents,  the  most  interesting  are  those 
which  concern  the  production  of  a  practical  Jlliiminant.  It 
cannot  bo  denied  that  the  present  methods,  though  they 
were  brilliant  advances,  are  very  wasteful.  Some  better 
methods  must  be  invented,  some  more  pcrtect  api)aratus 
devised.  Modern  research  has  opened  new  possibilities  for 
the  profluction  of  an  efficient  source  of  light,  and  the 
attention  of  all  has  bean  turncci  in  the  direction 
indicated  by  able  pioneers.  Many  have  been  carried 
away  by  the  enthusiasm  and  passion  to  discover,  but 
in  their  zeal  to  reach  results,  many  have  been  misled. 
Starting  with  the  idea  of  producing  electromagnetic  waves, 
they  turned  their  attention,  perhaps,  too  much  to  the 
study  of  electromagnetic  efiects,  and  neglected  the  study 
of  electrostatic  phenomena.  Naturally,  nearly  every  in- 
vestigator availed  himself  of  an  apparatus  similar  to  that 
used  in  earlier  experiments,  But  in  those  forms  of  apparatus, 
while  the  electromagnetic  inductive  effects  are  enormous, 
the  electrostatic  effects  are  excessively  small. 

In  the  Hertz  experiments,  for  instance,  a  high-tcnsioti 
induction  coil  is  short-circuited  by  an  arc,  the  resistance  of 
which  is  very  small,  the  smaller  the  more  capacity  is 
attached  to  the  terminals  -  and  the  difference  of  potential  at 
those  is  enormously  diminished.  On  the  other  hand,  whea 
the  discharge  is  not  {>assing  between  the  terminals,  tho 
static  effects  may  be  considemble,  but  only  qualitatively  so, 
not  quantitatively,  since  their  rise  and  fall  is  very  sudden, 
and  since  their  frequency  is  small.  In  neither  case,  there- 
fore, are  powerful  electrostatic  effects  iKjrceivable.  Simiiiir 
conditions  exist  when,  as  in  some  interesting  experiments 
of  Dr.  Lodge,  Leyden  jars  are  discharged  disruptively.  It 
has  been  thought — and  I  believe  asserted — that  in  such 
cases  most  of  the  energy  is  radiated  into  &[>ace.  In  the 
light  of  the  experiments  which  I  have  described  alK}vo,  it 
vrill  now  not  bo  thought  so.  I  feel  safe  in  asserting  that 
in  such  cases  most  of  the  energy  is  j)artly  taken  up  and 
converted  into  heat  in  tho  arc  of  the  discharge  and  in  the 
conducting  and  insulating  material  of  the  jar,  some  energy 
being,  of  course,  given  off  by  electrification  of  the  air  ;  but 
the  amount  of  the  directly  radiated  energy  is  very  small. 

When  a  high-tension  induction  coil,  operated  by  currents 
alternating  only  20,000  times  a  second,  has  its  terminals 
closed  through  even  a  very  small  jar,  practically  all  tho 
energy  passes  through  the  dielectric  of  the  jar,  which  is 
heated,  and  the  electrostatic  effects  manifest  themselves 
outwardly  only  to  a  very  weak  degree.  Now  the  external 
circuit  of  a  Leyden  jar — that  is,  the  arc  and  the  connections 
of  the  coatings — may  be  looked  upon  as  a  circuit  generating 
alternating  currents  of  excessively  high  frequency  and 
/alrlj'  bigb  potential,  which  is  cJosod  through  the  coatings 


and  the  dielectric  between  them,  and  from  the  above  it  k 
evident  that  the  external  electrostatic  effects  must  be  t«y 
small,  even  if  a  recoil  circuit  be  used.  These  condiUou 
make  it  appear  that  with  the  apparatus  usually  at  hsad 
the  observation  of  [wwerful  electrostatic  effects  was  impoi- 
siblt^.  and  what  experience  has  been  gained  in  that  directioo 
is  only  duo  to  the  groat  ability  of  the  investigators. 

But  powerful  electrostatic  effects  are  a  sin^  (/uanmd 
light  production  on  the  lines  indicated  by  theory.  Electio- 
magnetic  effects  are  primarily  unavailable,  for  the  reaan 
that  to  produce  the  required  effects  we  would  have  to  pui 
current  impulses  through  a  conductor  which,  long  belcn 
the  required  fra^uency  of  the  impulses  could  be  reachol, 
would  cease  to  transmit  them.  On  the  other  hand,  electro- 
magnetic waves  many  times  longer  than  those  of  light,  taii 
producible  by  sudden  discharges  of  a  coadenser,  could  nol 
be  utilised,  it  would  seem,  except  we  avail  ourselves  of  tbm 
efioct  upon  conductors  as  in  the  present  methods,  whichtfi 
wasteful.  We  could  not  affect  by  means  of  such  wavec  Uw 
static  molecular  or  atomic  charges  of  a  gas,  cause  them  t« 
vibrate  and  to  emit  light.  Long  transverse  waves  cannot, 
apparently,  produce  such  effects,  since  excessively  sindl 
electromagnetic  disturbances  may  pass  readily  throng 
miles  of  air.  Such  dark  waves,  unless  they  are  of  the  lengthd 
true  light  waves,  cannot,  it  would  seem,  excite  lumioooi 
radiation  in  a  Geisslor  tube,  and  the  luminous  effects  whid 
are  producible  by  induction  in  a  tube  devoid  of  electrodes, 
I  am  inclined  to  consider  as  being  of  an  electrostatic  nature. 

To  produce  such  luminous  effects,  straight  electrosa&c 
thrusts  are  required  ;  these,  whatever  be  their  freqaeaey 
may  disturb  the  molecular  charges  and  produce  hght 
Since  current  impulses  of  the  required  frequency  caudoI 
pass  through  a  conductor  of  measurable  dimension*,  w$ 
must  work  with  a  gas,  and  then  the  production  of  powerfnl 
electrostatic  effects  becomes  an  imperative  necessity. 

It  has  occurred  to  me,  however,  that  electrostatic  effecti 
are  in  many  ways  available  for  the  production  of  light.  Far 
instance,  we  may  place  a  body  of  some  refractory  matariil 
in  a  closed,  and  preferably  more  or  less  exhausted,  globa, 
connect  it  to  a  source  of  high,  rapidly  alternating^  potentiil 
causing  tho  molecules  of  the  gas  to  strike  it  many  times  i 
second  at  enormous  speeds,  and  in  this  manner,  with 
trillions  of  invisible  hammers,  pound  it  until  it  gets  incaa- 
descent ;  or  we  may  place  a  body  in  a  very  highly -exhausted 
globe,  in  a  non-striking  vacuum,  and  by  employing  rerj 
high  frequencies  and  |)otentials  transfer  sufiicient  enerff 
from  it  to  other  bodies  in  the  vicinity,  or  in  general  to  tki 
surroundings,  to  maintain  it  at  any  degree  of  incandet- 
cetice,  or  we  may,  by  means  of  such  rapidly  alternation 
high  potentials,  disturb  the  ether  carried  by  the  moleculei 
of  a  gas  or  their  static  charges,  causing  them  to  vibrate  and 
to  emit  light.  But,  electrostatic  effects  being  dependent  upon 
the  potential  and  frequency,  to  produce  the  most  powerhl 
action  it  is  desirable  to  increase  both  as  far  as  practicable, 
lb  may  bo  possible  to  obtain  quite  fair  results  by  keepin| 
either  of  these  factors  small,  provided  the  other  is  saffi* 
ciently  great ;  but  we  are  limited  in  both  directions.  Mj 
exj>erience  demonstrates  that  we  cannot  go  below  a  certain 
frequency,  for,  first,  the  f>otential  then  becomes  so  greil 
that  it  is  dangerous  ;  and,  secondly,  the  light  production  u 
less  eflicient. 

I  have  found  that,  by  using  the  ordinary  low  freqaendfli, 
the  })hy6iologicaI  effect  of  the  current  required  to  maintsin 
at  a  certain  degree  of  brightness  a  tube  4ft.  long,  provided 
at  the  ends  wttb  outside  and  inside  condenser  coatings,  isn 
fwvvcrful  that,  I  think,  it  might  produce  serious  injury  to 
those  not  accustomed  to  such  shocks  ;  whereas,  with  20,000 
alternations  per  second,  the  tube  may  be  maintained  at  thfl 
same  degree  of  brightness  without  any  effect  being  felu 
This  is  due  principally  to  the  fact  that  a  much  smaller 
|>otential  is  required  to  produce  the  same  light  effect,  and 
also  to  the  higher  efliciency  in  the  light  production.  It  is 
evident  that  tho  efficiency  in  such  cases  is  the  greater,  tho 
higher  the  frequency,  for  the  quicker  the  process  of  charging 
and  discharging  tho  molecules,  the  less  energy  will  be  lost 
in  the  form  of  dark  radiation.  But,  unfortunately,  w« 
cannot  go  beyond  a  certain  frequency  on  account  of  the 
difficulty  of  producing  and  conveying  the  effects. 

I  have  stated  above  that  a  body  enclosed  in  an  unex- 
hausted bulb  may  be  intensely  heated  by  simply  connecting 
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it  with  a  aource  of  mptdly  alternating  potential.  The 
heating  in  siith  a  case  is,  in  all  probabihty,  due  mostly  to 
the  bombardment  of  the  molecules  of  the  gas  contained  in 
the  bulb.  When  the  bulb  is  exhausted  tbe  heating  of  the 
body  is  much  more  rapid,  and  there  is  no  difficulty  whatever 
in  brinj;ing  a  wire  or  filament  to  any  degree  of  incandes- 
cence by  simply  connecting  it  to  one  terminal  of  a  coil  of 
the  proper  dimensions.  Thus,  if  tbe  well-known  apitfiratus 
of  Prof.  Crookes,  consisting  of  a  bent  platinum  wire  with 
vanes  mounted  over  it,  Fig.  19,  bo  connected  to  one 
terminiil  of  the  coil — either  one  or  both  enils  of  the  platinum 
wire  being  connected — the  wire  is  rendered  almost  instuntly 
iiicandescentf  and  the  mica  vanes  are  rotated  as  though  a 
current  from  a  battery  were  used.  A  thin  carbon  filament, 
or  preferably  a  buttou  of  some  refractory  material,  Fig.  20, 
even  if  it  be  a  comparatively  poor  conductor,  enclosed  in  an 
exhausted  globe,  may  be  rendered  highly  incandescent ; 
and  in  this  manner  a  simple  lamp  capable  of  giving  any 
desired  candle-power  is  provided. 

The  success  of  lamps  of  this  kind  would  depend  largely 
on  the  selection  of  tbe  light-^ving  bodies  contained  within 
the  bulb.  Since,  under  the  conditions  described,  refractory 
bodies — which  are  very  poor  conductors  and  capable  of 
withstanding  for  a  long  time  excessively  high  degrees  of 
tem{)erature — may  bo  used,  such  ilhirainating  devices  may 
bo  rendered  successful. 

It  might  be  thought  at  first  that  if  tbe  bulb  containing 
the  filament  or  button  of  refractory  material,  be  perfectly 
well  exhausted — that  is,  as  far  as  it  can  be  done  by  the  use 
of  the  best  apjiaratus- — the  heating  would  be  much  leas 
intense,  aud  that  in  a  perfect  vacuum  it  could  not  occur  at 
all.  This  is  not  confirmed  by  my  experience;  quite  the 
contrary,  the  better  the  vacuum  the  more  easily  the  bodies 
are  brought  to  incandescence.  This  result  is  interesting 
for  many  reasons, 


material  need  not  bo  carbon,  but  may  be  manufactured 
from  mixtures  of  oxides,  for  instance,  with  carbon  or  other 
material,  or  may  be  selected  from  bodies  which  are  practi- 
cally non-conductors,  and  capable  of  withstanding  enormous 
degrees  of  temperature. 

All  this  would  point  to  the  |>ossibility  of  obtaining  a 
much  higher  efficiency  with  such  a  lamp  than  is  obtainable 
in  ordinary  lamps.  In  my  experience  it  has  been  demon- 
strated that  the  blocks  are  brought  to  high  degrees  of 
incandescence  with  much  lower  potentials  than  those 
determined  by  calculation,  and  the  blocks  may  be  set  at 
greater  distances  from  each  other.  We  may  freely  assume, 
and  it  is  probable,  that  the  molecular  bombardment  is  an 
important  element  in  the  heating,  even  if  the  globe  bo 
exhausted  with  the  utmost  care  as  I  have  done;  for  although 
the  number  of  the  molecides  is,  comparatively  speaking, 
insignificant,  yet  on  account  of  the  mean  free  path  being 
very  great,  there  are  fewer  collisions,  and  the  molecules 
may  reach  much  higher  speeds,  so  that  the  heating  eOect 
due  to  this  cause  may  be  considerable,  as  in  the  Crookes 
experiments  with  radiant  matter. 

But  it  is  likewise  possible  that  we  have  to  deal  here  with 
an  increased  facility  of  losing  the  charge  in  very  high 
vacuum,  when  the  potential  is  rapidly  :ilternating,  in  which 
case  most  of  the  heating  would  be  directly  due  to  tho 
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At  the  outset  of  this  work,  the  idea  presontod  itself  to 
me  whether  two  bodies  of  refmctory  material  enclosed  in  a 
bulb  exhausted  to  such  a  degree  that  the  discharge  of  a 
large  induction  coil,  0(>erated  in  tbe  usual  maimer,  cannot 
pass  through,  could  be  rendered  incandoscent  by  mere  con 
denser  action.  Obviously,  to  reach  this  result,  enormous 
potential  difleronocs  and  very  high  frequencies  are  required, 
as  is  evident  from  a  simple  calculation. 

But  such  a  lamp  would  possess  a  vast  advantage  over  an 
ordinary  incandescent  lamp  in  regard  to  efiScicncy.  It  is 
well  known  that  the  efficiency  of  a  lamp  is  to  some  extent 
a  function  of  the  degree  of  incandescence,  and  that,  could 
we  but  work  a  filament  at  many  times  higher  degrees  of 
incandescence,  the  efficiency  would  be  much  greater.  In 
an  ordinary  lamp  this  is  impracticable  on  account  of  the 
destruction  of  the  filament,  and  it  has  been  determined  by 
experience  how  far  it  is  advisable  to  push  the  incan- 
descence. It  is  impossible  to  tell  how  much  higher 
efficiency  could  be  obtained  if  the  filament  could  with- 
stand indefinitely,  as  the  investigation  to  this  end 
obviously  cannot  be  carried  beyond  a  certain  stage ;  but 
there  are  reasons  for  beheWog  that  it  would  be  very 
considerably  higher.  An  improvement  might  be  matle  in 
the  ordinary  lamp  by  employing  a  short  and  thick  caibon  ; 
but  then  tbe  Icading-in  wires  would  have  to  be  thick,  and, 
besides,  there  are  many  other  considerations  which  render 
such  a  modification  entirely  impracticable.  But  in  a  lamp 
as  above  described  the  leading-in  wires  may  be  very  small, 
the  incandescent  refractory  material  may  be  in  the  Bha{>e  of 
blocks  oflfering  a  very  small  radiating  surface,  so  that  less 
energy  would  be  required  to  keep  them  at  the  desired 
incaQdcscence  ',    and,   in  addition   to  this,  the   refractory 
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surging  of  the  charges  in  the  heated  bodies.  Or  else  the 
observed  fact  may  be  largely  attributable  to  tbe  efl'ect  of 
the  points  which  I  have  mentioned  above,  in  consequence 
of  which  the  blocks  or  filaments  contained  in  the  vacuum 
are  equivalent  to  condensers  of  many  times  greater  surface 
than  that  calculate<l  from  their  geometrical  dimensions. 
Scientific  men  still  difiei  in  opinion  aa  to  whether  a 
charge  should,  or  should  not,  be  lost  in  a  perfect  vacuum, 
or,  in  other  words,  whether  ether  is,  or  is  not,  a  conductor. 
If  the  former  were  the  case,  then  a  thin  filament  enclosed 
in  a  perfectly  exhausted  globe,  and  connected  to  a  source 
of  enormous,  steady  potential,  would  be  brought  to  incan- 
descence. 

Various  forms  of  lamps  on  the  above-described  principle, 
with  the  refractory  bo<lie8  in  the  form  of  filaments,  Fig.  21, 
or  blocks.  Fig.  22,  have  been  constructed  and  o|)erated 
by  me,  and  investigations  are  being  carried  on  in  this  line. 
There  is  no  difficulty  in  reaching  such  high  degrees  of 
incandescence  that  ordinary  carbon  is  to  all  appearance 
melted  and  volatilised.  If  the  vacuum  could  be  made 
absolutely  perfect,  such  a  lamp,  although  inoperative  with 
apparatus  ordinarily  used,  would,  if  operated  with  currents 
of  the  required  character,  afiord  an  illuminant  which  would 
never  bo  destroyed,  and  which  would  be  far  more  efficient 
than  an  ordinary  incandescent  lamp.  This  perfection  can, 
of  course,  never  be  reached,  and  a  very  slow  destruction 
and  gradual  diminution  of  the  size  always  occurs,  as  in 
incandescent  lamps  ;  but  there  is  no  possibility  of  a  sudden 
and  premature  disabling  which  occurs  iri  tbe  latter  by  the 
breaking  of  the  filament,  especially  when  the  incandescent 
bodies  are  in  tbe  shape  of  blocks. 

i^To  bt  cotvX\T\.ueil>^ 
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value  for  thew  money. 

Specimen  copies  of  the  paper  Vfill  be  scfU  09*  rcque^U, 


PREVENTION  BETTER  THAN  CURB. 

The  recent  railway  accident  at  Paris,  in  which  om 
traiu  telescoped  another,  and  in  which  more  persons 
probably  were  indirectly  killed  or  injured  thin 
directly,  has  brought  about  a  suggestion  worthj 
of  careful  consideration  by  our  railway  authoritiet 
In  the  accident  referred  to,  the  carriages  were 
on  firo  either  by  the  coal  from  the  engine  fire, 
the  gas  used  for  lighting,  or  by  both.  The  di 
from  the  coal  of  the  engine  is  more  remote  itt| 
accidents  of  the  kind  than  the  danger  from  the  gw. 
It  has  been  pointed  out  that  if  trains  were  gene- 
rally lighted  by  electricity,  the  chauce  of  carria^' 
catching  fire  in  an  accident  would  be  very  snuD 
Certainly  there  would  be  less  danger  'with  electricity 
than  with  gas  ;  but  railway  managers  are  only  slowly 
realising  the  old  axiom  that  prevention  is  better 
than  cure.  The  railway  era  commenced  with  open 
trucks  for  passengers,  with  carriages  built  upon  the 
plans  of  the  old  stage  coach — stuffy  and  uncomfi>rt- 
able.  Gradually  the  passengers  were  sheltered,  and 
more  and  more  care  was  taken  with  signalling 
move  in  advance  in  the  latter 
for  the  purpose  of  preventing 
partial  block  gave  way  to  ibe 
interlocking  points  and  signals, 
facing    points,     were     one    and 


apparatus — each 
direction  being 
accidents.  The 
absolute  block  ; 
the    abolition    of 


all  moves  in  the  dir^tion  of  prevention.  Whik 
improvement  was  being  made  in  the  permanent 
way,  improvement  was  also  going  on  in  regard  to 
the  comfort  oi  passengers.  The  strain  upon  tb* 
physical  man  during  a  journey  to  Antwerp  by  the 
Great  Eastern  Railway,  to  Edinburgh  by  the  Greal 
Northern,  to  Leeds  by  the  Midland,  to  Holyhead  by 
the  London  and  North-Western,  to  Bristol  by  the 
Great  Western,  is  hardly  more,  if  it  be  as  much,  than 
the  strain  from  any  suburban  retreat  requiring  thre* 
quarters  of  an  hour  s  journey  to  the  City.  Preven- 
tion of  accident,  prevention  of  discomfort  daring 
long  journeys,  have  been  constantly  moving  views 
with  the  managers  of  most  of  our  railway  systems. 
The  one  weak  Unk  seems  to  have  been  suburban 
traffic,  and  this,  especially  on  the  southern  lines,  isi 
disgrace  to  civilisation.  It  may  be  asked,  however, 
whether  the  greatest  inducement  in  the  eyes  of  the 
managers  to  improve  permanent  way  and  rolling- 
stock  has  not  been  that  such  improvement  paya 
The  first  and  ruling  passion  of  a  manager  is  to  msdn 
his  line  pay.  The  suggestion  to  light  railway 
carriages  with  electrical  apparatus  is  one  we 
heartily  support,  in  that  we  imagine  it  would 
be  an  improvement  appreciated  by  the  travel- 
ling public,  would  conduce  to  greater  safety  and 
comfort,  and,  above  all,  would  pay.  The  Lane€i 
has  quite  recently  added  its  quota  of  evidence  to  the 
view  that  electricity  ia  workshops  and  warehouses  is 
healthy  ;  we  should  like  to  have  its  opinion  as  to  the 
evil  effects  of  train  lighting  upon  the  eyes  of  constant 
travellers.  It  is  absurd  to  preach  a  doctrine  of 
do  not  read  in  a  train.  Business  men  most 
read,  and  travellers  on  pleasure  bent  will  read. 
The  best    method    to    counteract    the    evil    effect 
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Bach   reading   is    to   provide    plenty    of   light. 

letter    a    superabundance     than    a    lack.      It    la, 

aen,  not  so  much  on  account  of  the  less  danger 

ien  an    accident    occurs    that    we  advocate   the 

Be   of   electric   train-lighting,  because  we  believe 

le  great  object  is  primarily  to  prevent  the  accident ; 

i>ut  we  would  have  such  lighting  become  general  in 

3>rder  to  prevent  the  evils  arising  from  the  present 

"  jTBtem,  which  consists  simply  in  making  darkness 

iBible.     What  is  there  to  prevent  electrical  train 

_rightingV     It  is  by  no  means  a  dilKcnlt  problem,  and 

^ve  doubt  if  it  is  a  more  costly  one  than  some  of  the 

[systems  at  present  in  use  of  Lighting  by  gas. 


TRAMWAYS. 

It  may  be  remembered  that  exact  figures  as  to 
ihe  electrical  working  of  tramways  was  in  a  measure 
j)romiRed  by  the  chairman  of  the  Birmingham 
entral  Tramways.  This  promise  has  been  fulfilled 
the  tables  appended  to  the  report  of  the  directors, 
ven  elsewhere.  Even  these  figures  are  delusive, 
*nd  the  electrical  work  does  not  show  as  well  as  it  will 
in  the  future.  Difficulties  were  encountered  and  had 
to  be  overcome,  which  increases  the  cost,  but  it  is 
satisfactory  to  learn  from  the  report  that  the  profit 
i  earned  is  steadily  improving.  Care  must  be  taken 
Tnot  to  make  invidious  comparisons  between  tram 
[lines.  It  cannot  be  taken  that  because  a  line  at 
^ne  place  is  satisfactorily  worked,  a  similar  line 
Hfc  another  place  would  show  similar  results.  The 
F  amount  of  possible  traftic  varies  in  different  localities. 
However,  the  important  point  to  decide  is  to  find 
e  minimum  cost  of  working  under  given  conditions, 
he  tables  referred  to  analyse  the  expenses  showing 
.  the  cost  per  mile  ran.  The  totals  show  cost  per 
*  mile  with  steam  to  be  10'99d. ;  with  horses,  9-79d. ; 
I  with  cables,  6'38d, ;  and  with  electricity.  9*90d. 
^  Here  cable  traction  shows  best,  that  of  electricity 
•and  horses  being  almost  the  same,  while  steam  is  the 
ppQOst  costly. 


EDISON  DYNAMO  AND  MOTOR.'' 


CORRESPONDENCE. 

"  4hie  man's  word  U  no  man's  word, 
Jaatice  needi  that  botb  be  heard." 


TOWNLEY^    DUPLEX    ALARM. 

Sir, — In  answer  to  Mr.  Townley's  letter  of  to-day's 
issue  re  his  duplex  alarm,  I  havo  takon  his  advice  and 
again  taken  the  trouble  to  read  carefu'ly  the  description  of 
his  alarm  given  in  your  paper,  and  fail  to  see  where  the 
freedom  from  switches  and  complicated  parts  comes  in. 

If  Mr.  Townley  will  now  do  me  the  favour  to  also 
carefully  read  both  his  articles  and  my  own,  he  will  see 
that  his  arrangement  comprises  a  bell  with  five  moving 
parts.  In  mine  there  is  one.  His  contacts,  P  and  P\  are 
liable  to  oxidise.  With  mercury  cups  bad  contact  is 
impossible.  He  trusts  to  plain  contact  in  clock.  In  mine 
ttiere  is  a  s-tvitch^  with  a  knife  edge  lever,  which  drops  into 
a  split  pillar,  actuated  by  a  spiral  spring  with  a  rotary 
pressure  of  21b.  ;  thus  securing  a  powerful  rubbiti^  contact. 

He  has  had  bis  clock  and  alarm  in  use  for  1 2  months  ; 
I  have  had  mine  in  use  full  five  years,  therefore  =  five 
recommendations. 

In  conclusion,  I  still  fail  to  see  the  novelty  attached  to 
Townley's  duplex  alarm. — Yours,  etc., 

Norwood,  S.E.,  July  31,  1891.  A.  McMkkkin. 


It  18  one  thint;  to  make  a  dynamo  or  motor  from  explicit 
instructions  and  quite  another  thing  to  design  a  machine 
adapted  to  generate  or  be  operated  by  a  fjarticular  current. 
The  former  is  purely  mechanical  and  within  the  range  of 
most  machinists  and  amateurs,  while  the  latter  Is  entirely 
within  the  province  of  the  electrical  engineer  or  electrician. 
Wbonthe  work  of  machine  building  proceeds  simultaneously 
with  the  study  of  fundamental  principles,  real  progress  is 
made.  For  the  benefit  of  those  who  proceed  in  this  way, 
and  in  answer  to  many  enquirers,  we  give  a  detailed  de- 
scription of  an  Edison  '25-ki]owatt  machine,  designed  for 
use  as  a  dynamo  for  supplying  a  current  for  five  Edison 
standard  lamps,  or  for  use  on  the  Edison  circuit  as  a  |-h.p. 
motor. 

Before  beginning  the  description  of  the  machine,  it  is 
but  fair  to  say  that  it  is  thoroughly  well  made  in  every 
particular.  The  insulation  in  every  part  is  very  perfect, 
and  the  whole  is  so  well  made  that  any  single  machine 
built  by  a  mechanic  or  amateur  could  but  suffer  by  com- 
[larison  with  it ;  and,  furthermore,  we  doubt  if  any  maker 
of  a  single  machine  could  even  purchase  the  materials 
reqxn*re<l  for  the  price  asked  for  the  machine  by  the  regular 
rajinufacUners.  Therefore,  if  the  machine  is  w:inted,  we 
advise  a  purchase.  If  ex{>eriouce  is  wanted,  the  making  of 
the  machine  comes  first  in  order,  with  a  probable  purchase 
to  follow. 

The  engravings  are  one-sixth  the  actual  size,  linear 
measurement. 

The  base,  which  is  of  brass,  is  made  hollow,  as  shown. 
It  is  I  iin.  long,  7i|in.  wide,  IJin.  deep  at  the  ends,  with 
two  l|in.  elevations  at  the  middle  for  receiving  the  cast- 
iron  pole-pieces  of  the  field  magnet,  which  are  each  secureil 
to  the  base  by  two  small  tap  boll«  extending  upwardly 
through  the  base  and  into  the  pole-pieces. 

The  upper  surfaces  of  the  pole-pieces  are  truly  faced 
for  receiving  the  cyliodrical  field  magnet  cores,  which 
are  made  of  Swedish  iron  2|in.  in  diameter  and  4^in. 
long.  These  magnet  cores  are  each  held  in  position  by  a 
threaded  stud  screwed  into  the  ()ole-piece  and  entering 
magnet  core.  Each  core  is  provided  with  a  vulcanised  fibre 
collar  at  each  end,  which  is  ]in.  thick  and  ^in.  wide.  Upon 
each  core,  and  between  the  fibre  collars,  is  wound  5IIb.  of 
No.  24  silk-coverefl  copper  wire,  with  a  wrapping  of  thin 
varnished  paper  between  the  layers.  The  cores,  before 
winding,  are  thoroughly  insulated  with  the  same 
material.  The  fibre  collars  are  each  held  in  place  hy 
three  conical-headed  screws  entering  the  end  of  the 
core,  with  their  heads  projecting  beyond  the  body 
of  the  core.  To  the  inner  and  outer  ends  of  the 
winding  of  each  arm  of  the  magnet  are  attached  pieces 
of  larger  wire  to  avoid  breakage,  acjd  the  inner  ends  are 
led  out  through  grooves  in  the  fibre  collai^.  The  yoke,  of 
Swedish  iron,  is  2^in.  wide,  2|in.  thick,  and  7^in.  long.  It 
is  held  in  position  on  the  cores  by  two  Ain.  bronze  studs, 
each  threaded  at  the  upper  and  lower  ends,  and  furnished 
with  a  collar  which  fits  into  the  counterbored  part  of  the 
hole  in  the  yoke.  The  studs  are  squared  at  the  upper  end 
to  receive  a  wrench,  and  a  nut  is  placed  on  each  stud  above 
tbe  yoke  for  clamping  it  securely  after  adjustment.  The 
machine  is  regulated  or  adapted  to  any  work  requiring  less 
than  its  full  power  by  raising  the  yoke  more  or  less.  The 
yoke  is  provided  with  an  eye,  by  means  of  which  the 
machine  may  be  lifted. 

Front  and  fear  boards  of  mahogany  are  arranged  on 
op[K)site  sides  of  the  yoke,  and  hoUI  in  place  hy  brass  plates 
at  the  ends. 

The  ouUide  ends  of  the  field  magnet  coils  are  connected 
with  binding  |)osts  on  the  rear  board. 

A  variable  resistance  of  10  or  lijohmsis  inserted  between 
these  posts  when  the  machine  is  used  as  a  dynamo.  In  the 
front  board,  at  the  right  hand  side,  is  secured  a  bronze 
ca.ititig,  known  as  the  right-hand  motor  head  field  magnet 
terminitl.  This  is  adapted  to  receive  the  line  wire,  also  one 
of  the  leads,  the  up]>er  end  of  which  is  screwed  to  the 
casting.  The  lower  end  of  the  load  is  secured  to  a  lead 
terminal  attached  to  a  block  of  wood  sccuroti  to  the  right- 
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hand  pole-piece.  At  tbo  right-hand  sido  of  the  machine  a 
similar  arrangement  of  the  lead  is  found,  biit  the  upper  lead 
terminal  is  made  in  two  separate  parts,  one  attached  to  the 
lead,  the  other  being  connected  with  the  line ;  both  being 
furnished  with  copper  switch  tongues.  The  switch  arm 
turns  on  a  etud  |>rojecting  from  the  front  board,  and  carries 
a  loose  triangular  switch-plate  of  copper,  having  a  knife- 
edge  which  readily  enters  between  the  switch  tongues.  The 
switch  has  a  T  handle  of  hard  rubber,  by  moans  of  which 
it  is  turned.  A  stop  pin  projcctine  from  the  front  board 
limits  the  rearward  movement  of  the  switch  arm. 


Small  EdiBon  Dynamo  or  Motor. 

The  inside  end  of  the  right  magnet  coil  is  connected  with 
tho  right  hand  lead,  and  the  in&ide  end  of  the  left-hand 
magnet  coil  is  connected  with  the  lower  half  of  the  left- 
hand  lead  terminal. 

At  opposite  ends  of  the  base  there  arc  plane  surfaces,  to 
•which  are  secured  the  self-oiling  bearings  of  the  armature 
shaft.  Each  bearing  hrts  a  hollow  standard  furnished  with 
a  cap  which,  together  with  a  cross-piece  in  the  hollow 
standard^  forms  a  snpfjort  for  the  spherical  central  portion 
of  the  bronze  sleeve  forming  the  journal  box  proper. 


Side  View  of  FioM  Magnet,  Partly  in  Section. 

This  sleeve  is  shorter  than  the  outer  portion  of  the 
bearing,  and  is  slotted  across  the  top  to  allow  two  brass 
rings  to  ride  upon  the  armature  shaft.  These  rings  dip  in 
the  oil  in  the  hollow  standard,  and  as  they  revolve  carry 
oil  to  the  shaft  in  quantities  more  than  sufficient  for  the 
purpose  of  lubrication.  The  oil  is  distributed  throughout 
the  bearing  by  moans  of  spiral  grooves  formed  in  the  inner 
Burface  of  the   journal  box.    The  surplus  oil  drops  back 


into  the  hollow  standard.  A  screw  plug  in  the  In 
portion  of  the  standard  allows  of  the  renewal  of  itai 
The  bearings  at  opposite  ends  of  the  machine  are  d 


Edison  Switch. 

except  that  the  cast-iron  support  of  the  bronze  joonulbi 
at  the  commutator  end  of  the  armature,  is  turned  oo ' 
inner  end  to  receive  the  brush  yoke. 


(To  be  c&rUintud,) 
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THE  ELECTRIC  TRANSMISSION  OF    POWBR.^ 

BY    GISBERT   KAPP. 
Lecti-bk  III. 

Aa  ftn  example  of  a  large  modem  traiisnaiBsion  plant,  I  aeki 
for  illustration,  that  erected  a  few  months   a^   for  the  Sch 
hausbn   Spinning   Mills.     Tliis  exnniple  is   not  onlj  inl 
on  account  ot  its  magnitude,  but  because   it  has  been 
«o   to   Bay,   into  the  very  stronghold   of    rope    transmiiM 
lUiinely,  at  the  Falls  of  the  Rhine,  where  the  laat  generMioii 
tvwiaa  engineers  carried  out  such  admirable  work  in  teledjial 
traiismissioii  that  tho  present  gonoration    can  only  copy,  1 
aiunut    iiiipnivti    upuu    it.     And   the   grand    example  set 
Redtenbachcr,    Amalor,   aud  others,  on    the   Rhine  hiu»  « 
matter  of  fact,  been  largely  copied  at  other  places.     l^cM 
hardly  a  large  engineering  works  in  Switzerland  or  the  SontM 
(Germany  where  rope  transmisaion  in  some    form   or  other  m 
nut  be  found,  but  the  beat  days  of  this   system  are  pi^ 
Till  recently,  rope  tmnsmisjiion  held  the   field  abaolatcly,! 
because   it  was  perfect,  but  because  there  was    ruithlng 
Now^  however,  we  have  something  better  in  electric 
gion,  and  the  tiying  ropes  are  being  steadily   replaced  by 
elifutric  conductors.     In  the  firat  place,   the    capacity  of 
dynamic  transmianion  to  deal    with   large    p»owers   is 
During  last  year  tho    Niagara  Commission   inspected  s 
tiuniher  of  plants  in  Europe,  and  came  to  the  concIiuiQa 
530  h.p.  LB  the  very  utmost  which  can  be  dealt  with  by  a 
rope,  HO  that  above  this  power  we  must  employ  more  ropes 
a  corresp<jnding  complication  in  tho  gear.      I  need   hardlyil 
that  no  such  liinitosiats  in  tilectric  transmission.     But  thewl 
other  difficulties  iti  connection  with  ropes,     Tbey  wear  oat  11 
fast,  their  suppurt  at  tlio  translating  stations  un  tho  line  reqM 
the  erection  uf  veiy  heavy  and  costly  structures,  and  thsyi 
largely  influenced  by  climatic  changes,  causing  excessive  an 
at  some  times,  and  slipping  at  others.     These   couaidentd 
have  induced  the  manaj^ers  of  tho  SchafThausen  spinning  Ml 
t<»  adopt  electric   transmission  in   tho   very    spot    whei«     ' 
trans  mission,  iu  years  gone  by,  has  received  its  moot 
development  possible. 

Tlxe  situation  of  tho  works  is  shown  on  the  diagrrvm, 

Tho  spinning  mills  are  on  one  side,  and  tho  generating 

is  tjn  tho  uther  side  of  the  river,  the  distance  between  thsi 
being  abuul  750  yards.  In  tho  generating  station  there  ii  IVj 
for  live  350-h.p.  turbines,  of  which  four  are  now  in  plaoSfl 
of  theso  only  two  are  as  yet  used  in  connection  with  the  eloti 
lK»wer  transmission  I  am  about  to  describe.  The  power  of  tM 
t  urbinea  is  sold  to  the  Spinning  Company  at  the  rate  of  £2. ) 
per  mumal  horse-power  taken  oil"  the  rope  pulleys.  Fig.  2,  1 
turbines  are  hori/^ontal  wlieels,  and  their  vertical  axes  ) 
geared  by  bovol  wheels  with  the  rope  pulleys,  by  which  mo4 
is  conveyed  through  cott+)n  ropes  Uj  the  two  gener^ 
dynamos.  The  latter  are  six-pole  machines,  each  designed] 
an  output  of  350  amperes  at  624  volt«,  and  in  rej^lar  HI 
these  machines  are  coupled  parallel.  The  machines,  it 
Lu  fact,  the  whole  installation,  with  the  exception  of  i 
hydraulic  works,  has  been  deaiifned  by  Mr.  Brown,  to  wl| 
I  am  indebted  for  tlie  particulare  I  now  bring  before  || 
The  electrical  part  of  the  plant  was  made  and  erected  bf  J 
Oerlikou  Engineering  Works.  The  line  conaiata  of  fourca 
(each  having  an  area  of  ^W?  of  a  square  inch),  and  is  i 
ported  at  four  intemiodiato  points,  besides  tho  support* 
the  termijiuaes.  One  «tf  the  mtermediate  supports  is  the 
turbine-house,  which  in  former  times  was  used  in  conned 
with  the  wire  rope  transmission  ;  the  others  are  tower«  of  k 


*  Canter  lectures  delivered  before  the  Society  of  Arte. 
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levork,  46ft.  high,  one  of  which  is  shown  to  a  larger  scale 
'ig.  1,     The  span  where  the  line  cfobbcs  the  river  Ib  530ft., 
where  it  paases  along  the  shore  of  the  river  the  span  is 
*t. 


joint  ;  whilst,  at  the  same  time,  the  strain  is  divided  hetweea  i 
all  the  wires  in  the  most  even  way  possible.     The  inner  box  ia  i 
surroundeil  bv  an  outer  box,  and  the  intervening  space  is  cast 
out  with  sulphur,  which  in  an  excellent  insulating  material,  and 


Fi(i.  1. 


ou  may  imagine  that  the  proper  ftupp<:»rt  and  Lnsulation  of 
es  of  that  si/.o,  mid  with  so  lohg  %  h[>iu)»  in  a  matter  <if  con- 
rablc  difticuUy.  The  use  of  glatw  or  earthen  wiirt?  iimiihbtors  on 
iUkt  aa  employed  for  the  Bup]H)rt  of  tetE>gmph  lines  and  uthur 


applied  in  this  way,  of  satHciont  mechanical  strength  to  resist 

the  large  forces  invcjlved  in  the  aiipjiortiii;!:  of  these  hea\'y  ciiblea. 

In  mouiittiin"UB  counlries,  wheru  tliuuduraLuniitt  are  frequent 

and  violent,  the  protection  of  lines  from  lightning  strokes  ia 


Fio.  2. 


t  wires,  ia,  of  course,  out  of  the  question.  We  must  have  sorae- 
ig  very  much  more  aubetantial,  and  this  has  been  provided 
he  manner  shown,  Fig.  5.  Near  the  top  of  each  pust  there 
bolted  to  the  iron  framework  four  of  the  boxes  shown  on 


niflttor  that  must  not  be  overlooked.  The  line  T  am  describing 
is  protected  in  a  twofold  manner.  In  the  first  place,  there  is 
stretched  over  the  four  electric  cables  a  steel  wire  rope,  passing 
right  over  the  supports,  and  in  good  electric  connection  with 


Fio.  3. 


one  for  each  line  of  cables.  The  inner  box  serves 
i  kind  of  junction  or  connecting  piece  between  the  cable 
I,  which  arc  opened  out  as  shown.  Molten  zinc  is  then  run  in, 
surrounds  every  single  wire,  thus  making  a  perfect  electrical 


their  iron  framework,  and,  therefore,  with  earth.  The  object 
of  this  arrangement  ia  to  act  as  an  ordiniiry  lightning  protector, 
on  the  supposition  that  a  lightning  Hash  will  rather  go  to  earth 
by  way  of  the  steel  cable  and  one  of  the  tc»w<it*  \fe»X-  T>a».  Tiwciw^ 
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the  electric  liae.  But  lightning  flaahoB  aus  Hometimes  rery 
erratic,  m  was  sKown  GxporimentaUy  in  this  very  room,  in  the 
admirable  *' Mnnn  LectureB"  which  Prof.  Lodjje  delivorod 
before  thia  Buciety  in  1888.  It  ia,  thorefore,  nUo  necessary  to 
mtike  pifjviaion  for  diuihcB  wliich  will,  for  a*»nie  reiwon  *.»r  nther, 
stray  away  from  the  direct  path  provided  fur  tliem.  And  tliiH 
has  been  done  in  the  Sclmffhausen  installntion  by  the  empl(>y- 
ment  of  lightning  arreatera  at  both  terminal  stutioiia.  At  each 
station  there  are  four  lightning  arresters,  one  for  each  cable. 
They  consist  of  a  pair  of  ti*uthed  plates,  of  which,  however,  only 
one  is  fixed,  the  other  being  movable.  When  a  ll.ish  strikes  one 
cable  only,  it  goes  to  earth  by  the  corresponding  plates,  and  n«' 
further  damage  is  done.  Should,  however,  iKith  a  positive  and 
a  negative  cable  be  struck  nt  the  same  time,  then  the  arc  set  uj) 
between  the  plates  by  the  ^mssage  of  tlic lightning  Hash  pruvidua 
an  eaay  path  for  the  puBsago  of  the  power  current  also  ;  in  other 
words,  the  generator  will  be  short  circuited.  The  object  of 
making  one  of  the  jdates  movable  is  to  cut  i>l3*  the  short-circuit 
current  bef<tre  any  harm  is  d*mo  to  the  machinei-y.  The 
movable  plate  of  the  lightning  protector  is  connected  to  the  core 
of  a  solenoid,  thmugh  which  the  shnrt-circuitcd  current  uitiat 
flow.  Ininiediatuly  this  curront  is  sturtod,  the  core  is  auckod 
in,  and  the  movable  plate  falle  away  from  the  tixed  plate,  thus 
acting  the  part  of  an  fviitoinatic  switch. 


mm/mmmj/m 
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Fill.  5. 

Returning  now  to  the  Schatrhauaon  plant,  thy  generating 
station  contains  two  300-h.p.  tlynamos,  which  are  over-ci'ni- 
pounded,  so  as  ti)  iiroduce  a  c^^nsfjuit  pri'SAure  nf  600  V(»ll«  iit 
the  iiinUir  stjition,  the  htsa  in  llit?  lino  l>t'iiiii  with  full  cunviit  24 
volts.  Tliestf  machinoH  hnve  Mcrieswouiid  drum  arnnturcs, 
running  at  200  revojutiona  ptM'  minute.  Their  nii»rc'  iniporlniit 
electricjxl  data,  as  well  as  thtisc  referring  t^i  the  inotorsi  ;iru 
given  in  the  following  table: 

Hl-MlAfTIf  MSKN    TrANSMINSION    Pi^NT. 

GeneratorF.  ^wii.  Sm.ill 

niulor.  moUirH. 

Number  nf  nuicliincfl    ., 2  ...  I  ..  *J 

Normal  Imrwe  i»nwer ?IUO  ...  .ISO  ...  m 

Number  of  |k>1<^  in  magnet  field  U  ...  H  ...  'J 

Revolutions  jier  miiuito 3IW  ...  ,3<W  ..  3fl(» 

Terminal  volLage 024  ...  600  ..  flO(t 

Nonnal  current,  am(>oi'es    .TlO  ...  50()  Ml 

Diameter  of  armature,  tnohcB 47^  ...  42^  ..  "iWk. 

Length  of  armature  core,  in<'hcs  DU  ...  *J()2  ...  i^Jji 
Radial  depth  of  armature  ruro, 

inches    H  ...  7  ...  \% 

Section   of   armature  conductor, 

»t|uare  inches *!(«  ..  -OTH  ...  "OilK" 

Number  of  armature  conductor**  31(S  ...  316  ...  .'v+f* 

Number  of  commatator  segmentt*  KVJ  ...  153  ...  IM) 
Loss  in  armature  resistance  per 

cent 1-48  ...  152  ...  27 

Induction    in    armatare    C.G.S. 

measure  7,5(X)  ..  7,00(>  ...  ir),HO(> 

Shunt  rei*ifltanco  ohms 140  ...  WW  ...  2flr> 

Loiis  in  shunt  excitation  per  cent.  rJlTi  ..,  1*08  ...  — 

Main  turns  (>cr  magnet   0  ..,  4  ...  — 

Loss  in  main  excitation  per  cent.  3  ...  2  ...  — 

Type  of  armature Hrum  ..  Drum  ..  Oyllndor 

Fig.  3  shows  the  twin  nu>tor»  which  receives  tlie  bulk  of  the 
power  at  the  spinning  mills,  whilst  the  remainder  is  taken  up  by 
a  couple  of  two-pole  motom,  placed  in  other  parts  of  the  mills. 
These  are  not  shown  on  the  diagrams,  as  they  are  of  the 
ordinary  design,  with  which  you  are  already  famihir.  Thotwin 
mot/jr  is  rated  at  380,  and  each  of  the  single  motors  at  60  h.p., 
making  in  all  500  net  bmke  horse-ix)wer  delivered  to  the  mill 
shafting.  The  coupling  between  the  motors  and  the  mill 
shafting  is  by  cotton  ropes,  as  shown  in  Fig.  3,  tlie  arrangement 
chosen  having  the  advantage  that  very  little  side  strain  is 
thrown  upcm  the  motor  bearings,  owing  to  the  ropes  pulhng 
opposite  ways. 

An  interesting  and  novel  feature  of  the  plant  is  the  arrange- 
ment adopted  for  starting  gradually,  and  yet  without  the  use  <.>f 
resistance.  In  my  experiments  last  week  I  used  curront  deli- 
rere^  nt  consUnt  preaaure ;  and  to  start  the  motor  gradually 


ftnd  prevent  sparking  at  the  oommutator.  I  waa  oUitfed  tofe 
into  the  armature  circuit  a  variable  resiatance,  whidb  vui 
drawn  after  the  motor  had  gathered  enough  speed  to  i 
safe.  There  is  nn  inconvenience  in  usinj;  such  a  resutencti 
wo  are  dealing  with  small  currents  ;  but  when  it  i»  a  qnntfui! 
several  hundred  ampei^es  and  the  absorption  of  as  many  bnl 
power,  the  resistjinc©  becomes  a  very  cuiiibersonio  anduon^i 
appliance.  To  get  over  this  dithculty,  Mr.  Brown  hatdrrkj 
a  very  ingenious  metho<l  of  coupling  between  the  liotttj 
niacliines,  the  essential  features  of  which  arc  shown  inTi^il 
A8  I  have  already  mentioned,  there  are  four  m&iu  c»Mai  »| 
pfisitivo  and  two  negative.  Three  of  these  cables  cnor' 
switches  which  need  be  used  for  stArtiuK*  although,  «4  > 
they  cuntiin  the  switches  and  fuses  which  may  be  re'juiB 
testing  purjtoses  and  as  safety  devices,  but  these  not  ] 
essential  to  the  explanation  of  the  starting  &rT&ngenitf 
luive  nut  shown  in  the  disgram.     Call    the  two  outer  i 


Fn;.  0. 

iwisitive,  and   the  two    inner  cables   negative.        The 
cables  arc  lotipcd  at  both  tormiimses,  and  the   inner   cablei 
a1ai»  looped  in  this  way,  but  a  switch  is  inserted   in   the  fis^ 
hand   ciihlo   at   the   mot<ir   aUition.        Now    imagine    all  tk 
machines  ut  rest,  and  this   switch   tt»   be  open.      T" 
plant,  the   turbine-driven  generator,  Ct,,  is  set   in    in 
the  Hpeud   run   up  till  thia  niacliine  excites   itself   bv    lo* 
flhuut.      If  you   folluw   the  connections  you    will    fin<i   thst  ti(| 
shunts  of  the  other  three  machines  will  at  the  same  tii 
become  excited.     The  motors  have  now  made   their    fiel 
if  we  start  the  second  generator,  Oy,  slowly,  a  p<iwer  c 
gradually  increasiiig  strength  will  Ims  sent  through  b<.»th 
and  the  latter  will  gradually  start.     As  they  gather  8i>ei 
counter  K.M.F.,  which  is  indicated  by  a  v*tltnieter  at  the 
station,   gradually  rises  ;  and   if  it   has   become    ei^ual    lo 
E.M.F.  indicated  by  a  second  voltmeter  in  connection  with 
cun-ent  from  the  tirst  generator,  G|,  the  attendant  closes 
switch^  and  the  operation  of  starting  is  completed.      It 
be  noted  that  on  cloaiug  this  switch  there  is  no  sudUeu  rush 
current,   since  the  pressure   on    both   sides   r»f    the   awilch 
approximately  otjual. 

Urigiually,   the   motors   were   intended    to    be    pure 
machines  ;  but  it  was  soon  found  that,  owing  to^e  very  ntfB 
armature  resistance  and  armature  reaction,  it  was  very  dificok 
to  get  the  hiad  equally  divided  between   them.      Mr.   Brown,  to 
overcome  this   difficulty,    hit    uixm    the    ingenious     devictf  rf 
making  the  miwhines  mutually  control  each  other   by  put(it« 
on  denmgnetising    main    coils,   and    crossing    the    cii»>>i'.  ii.u 
between  armatures  and  lleklB,  so  that  the  machine  yy] 
at  any   moment  develop  a  tcudoncy  to  take  more  th  >  , 
share  of   current    would    have    its    fii>ld   streugthencti    by   O0 
deticiency  of  current   piissiny   through  its   main   tunui  to  thi 
<)ther   armature,  and  would   thu»  immediately  niise  it*   onrn'r^ 
E.M.K.,  and  check  the   excess  of  current,    whilst    the   •'t^'^ 
machine   which   was   not   tjiking  enough  current  would  hns 
field  weakened,  and  would  thus  he  forced  U>  take  more  cui 
It   is   clear  that  by   thia   cross-cimnection   even   a    ueglt. 
the   [jjirt  (if   the  attendant  to  set  the  brushes  properly   i  . 
materially   influence  the  even  division  of    current     aii..l 
b«tw«wn  the  two  machines.  At  the  same  time  the  demagn* : 
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lUueiice  of  the  mftin  coik  hiis  the  BAme  etl'eot  as  it  tho  armuturo 

kxWi«tioii  were  increosod,  Aud  enauroa  thua  constauoy  of  a}>otxt, 

JUi  I  Imvo  »how'ii  you  oxperimentally  last  wook.    In  tho  dia^^rani, 

tPitf,  6.  the  maohiuea  are  represented  as  if  they  had  ouly  two 

poTea  e/kch.     This  I  have  done  to  nmke  tlie  diagram  as  simple  as 

p<iBdible,  and  fur  the  same  reason  I  have  shown  the  shunt  and 

main  coils  on  separate  nmgnet  limbs,  but  you  will  have  no  difli- 

i«ulty  in  translntinfi;  in  your  own  mind  this  principle  of  circuit 

inoctions  tn  niultijiolar  machines. 

It  may  interest  you  to  have  a  few  details  uf  a  commercial 
nature  rogardiiig  this  transmission  plant.  Tho  manufacturers 
have  guaranteed  a  commercial  efticiency  at  ordinary  full  load  of 
j78  per  cent.,  also  that  the  machines  must  bo  capable  of 
transmitting  an  excess  of  20  per  cent,  over  their  normal  power 
for  one  hour  and  a  half  without  damage.  The  wear  i>f  una  set 
.of  brushes  to  be  not  less  than  2,000  hours,  and  thu  life  of 
oommutator  not  less  than  20,000  h(»ura.  Tho  variation  of 
of  the  motors  between  running  idle  and  under  full  load 
not  io  exceed  3  per  cent.  The  total  coat  of  the  electrical  ]mrt 
of  the  plant,  including  cable  towers  and  erection,  was  £6,800, 
or  £13.  12b.  per  net  horse-power  delivered. 

I  have  occupied  some  time  in  putting  before  you  this 
transmission  [ilant,  because  exact  infurmation  about  successful 
engineering  work  is  of  great  value  to  practical  men  ;  and  tho 
Schainmusen  plant  is  certainly  ime  of  the  best  and  most 
^  successful  exiitnplea  1  could  have  chosen.  The  jiower  transmitted 
H  ifl  certainly   largo,  according  t<>  our  present   ideas,  but  there  is 

Lgood  reason  to  believe  that — in  iMjint  of  nuitfnitude,  at  any 
rate — this  transmission  will  very  soon  bo  eclipsed  by  other  work 
of  this  kind.  There  are  projecta  afloat  for  utilbing  tlio  power 
1  of  the  Rhine,  near  b&le,  to  the  tunc  uf  tens  of  thouaanda  of  norse- 
I  power,  and  at  Niagara,  as  you  all  know,  a  total  of  125,000  h.p., 
^  or  a  little  over  3i  per  cent,  of  the  total  power  of  Niagarji,  is  to 
|i  be  taken  from  the  Falls  and  transmitted  t^i  various  distances, 
|r  the  longest  distance  Ijeing  mime  20  miles.  I  am  not  in  a  position 
»  to  give  you  details  of  any  of  the  soheniea  whid»  have  been  sub- 
I  mitt-od  t<j  tho  Nuigam  Commission,  since  thcao  are  the  prtiperty 
|r  of  the  Cataract  Company,  but  by  the  courtesy  of  scveml 
j     members  of  the  Conimisaion,  noUbly  Dr.  Colonnm  Sellers,  1  am 

I  able  to  give  you  a  general  outline  of  tho  schemes.  My  object 
ill  applying  to  the  Niagara  Commission  fur  informaliun  uf  this 
kind  wafi  to  obtain  some  indication  of  tho  opinions  which  loiiding 
niodeni  onginecni  entertain  of  electric  power  transnuaaiim,  and 
I  to  put  the  result  of  my  cn<iuiry  before  you.  I^^est  the  gonenil 
I  C(»nditiiin  of  the  Niagani  schiiuiu  may  not  be  "juite  fHtniliur  to 
all  of  y4ju,  I  shall  now  throw  upon  tlie  screen  a  picture  i»f  the 
i  Falls,  nnd  give  you  very  brietly  an  outline  uf  the  objects  for 
f  which  the  Cataract  Comi)any  hits  been  esUibliahed. 
I  <  »f  the  immense  ix>wer  ropresented  by  the  descent  of  the 
river  from  its  upper  to  its  htwer  level  over  tho  Falls  (about  5^ 
million  horao-power),  there  is  utiliswl  jit  preaiMit  an  aggregate 
of  only  about  5,000  h.p.  in  the  mills  yon  »c«  on  tho  left  of  tjio 
picture.  The  water  is  brought  to  these  mills  bya  surface  can;U 
from  the  upjier  rcrtchi»a  of  the  river,  nnd,  aftor  ]»a8sing  through 
turbines,  is  dischhryed  into  the  oinm  air  about  half-way  between 
the  level  of  the  ground  and  tho  lovel  of  the  i-iver  below  the 
tail  mcea,  forniin;^'  a  number  of  miiii;ituro  wHterfallii.  Oidy 
about  half  the  available  head  is  tliureforo  utilised.  If  tho 
■yat^m  iulo|*te<l  hitherto  could  bo  followeil  in  future,  there 
would  be  little  dilticulty  in  est4ibli»hiug  a  station  for  the 
genemtion  of  any  aiununt  of  power  in  t!iis  lixuility,  hut  there  is 
A  strong  tide  <if  public  opinii>n  iigainst  tho  eHtJiblishiuent  of  any 
more  hydmulic  works  on  tho  river  bank,  to  say  nothing  *if  tho 
diH'tcuUy  of  finding  room  for  them  and  the  <>peu-air  canaJ  which 
would  be  reiiuired.  The  Cataract  Coni[Miny  have  therefore 
resolved  to  carry  out  their  (tj)eration8,  to  u  great  extent,  uiider- 
eround  ;  and  at  the  present  mohicnt  arc  drivin*,^  n  tunnel  30ft. 
high  by  20ft.  wide,  and  about  6,700ft.  long,  which  is  to  sorve 
ns  ft  tail  race  for  tho  water  coming  away  fiinu  their  power 
Btatiun.  This  tunnel  is  shown  on  the  picture  by  two  dotted 
lines,  and  its  mouth  is  p;irtly  Bubmerged  under  the  level  of  tho 
lower  river.  Tho  tetal  fall  between  the  upper  and  lower  river 
is  200ft.,  and  the  net  fall  available  fur  the  turbines  is  140ft. 
The  fact  that  the  tail  rnce  is  a  tunnel,  nvceasibites  the  turbines 
being  placed  at  least  110ft.  underground,  since  the  suction  tube 
of  a  turbine  cannot  bo  nmdo  longer  than  the  column  of  water 
which  can  be  bnlancod  by  atmospheric  pressure,  and  this 
increases  vei7  materially  the  engineering  dithculties  of  the 
work. 

Lost  summer  tho  Cataract  C-omiwny  invited  a  limited  numl>er 
of  engineers  to  send  in  jmijeets  for  the  creati(jn  and  trans- 
xniMton  of  power,  and  iuRtituted  a  commission,  under  the 
presidency  of  Sir  William  Thomscjii,  to  investigate  and  report 
on  the  projects.  Tliero  were  in  all  20  competitors,  but  of  these 
only  14  complied  with  the  prograninje  dmwn  up  by  tho  cotu- 
miasinn,  and  were  therefore  hehl  to  be  ipialihed  to  have  thoir 
projects  exAmine<l.  <  >f  these  14,  eight  competiturs  sent  in 
combined  projects  for  the  creation  and  transmission  of  p*iwer, 
four  referred  only  to  the  cretition*  and  two  only  to  tho  traus- 
missiou  of  the  power.  The  \xjmt  of  interest  U*  us  is  what 
methods  were  Buggest4.'d  by  the  10  <(imlitiod  competitors  in  trans- 
miasion.     The  i|ueation  is  somewhat  complicated  by  the  fact 


■ 
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that  some  competitors  have  suggested  mixed  syatomi  of  trana- 
iiustiion,  and  that  in  classifying  the  schemes  into  eleetricali 
pneumatic,  and  hydraulic,  we  must  count  some  competit4»ra 
twice  over.  On  this  basis  I  tind  that  the  following  represents 
the  transmission  pn^jects  :  Electrical  seven,  pneumatic  six, 
hydraulic  two.  It  is  certainly  remarkable  that  the  balance  in 
favour  uf  electric  transmission  should  be  so  small.  And  it  is 
eijually  remarkable  that  there  should  have  been  as  many  as  six 
competit<.tr8  who  either  wholly  or  nsrtly  odvooated  pneumatic 
transmission.  The  experience  of  colliery  managers  g^jes  Ut  show 
that  even  over  the  comparatively  short  distances  over  which 
they  use  pneumatic  tninsmiasion,  tho  total  etticiency  lies 
generally  between  20  and  30  per  cent.,  and  does  certainly 
not  exceed  40  per  cent.  We  caimot  suppose  that  engineers 
who  have  sent  in  pneumatic  projects  are  ignorant  of  this 
fact,  or  at  any  rate  we  must  Bup[X>Be  that  the  majority 
of  them  are  quite  awaro  tliat  high  efhcieiicy  cannot  be  ex- 
pected from  oompresied  air  transmission.  If,  nevertheless, 
they  have  adopted  compressed  air  in  preference  to  electricity, 
it  must  be  for  one  of  two  reasons.  Either  they  have  no  con- 
Jidencc  in  the  capabilities  of  electric  transmission,  or  they 
consider  tlie  cost  ao  high  that  the  interest  on  the  extra  capital 
and  tho  grejitor  depreciation  of  the  plant  will  more  than 
couuterbaliuice  the  advantage  of  high  efficiency.  It  cannot  be 
denied  that  in  the  present  state  of  our  knowledge  of  electric 
transmission,  there  is  some  ground  for  both  these  views.  The 
Niagara  problem  is  unique  both  in  magnitude  and  distance,  and 
I  am  bound  to  confess  that  we  electrical  engineers  are  at  the 
present  moment  not  quite  pre|>ared  to  face  it.  At  the  same 
time  I  must  say  that  I  feel  convinced  that  in  a  few  years  from 
now  there  will  be  not  one,  but  a  dozen  men  ready  to  face  this 
problem  with  a  very  good  chance  of  suucesafully  solvitig  it.  As 
a  matter  of  fact,  we  are  at  present  on  the  threshold  of  a  new 
system  of  electric  jMiwor  transmission.  The  old  system  of 
using  continuous  currents  and  ordinary  dynamos  has  been 
perfected  to  a  point  which  leaves  little  to  be  desired,  but  it  has 
ita  limits,  and^  unfortunately,  the  Niagara  problem,  or  at  least 
a  part  of  it,  ia  just  a  littto  beyond  these  limits.  Hence  we  tind 
that  only  about  half  of  the  ci*mpetitors  have  had  the  courage 
Ui  pnxpose  eloctric  tniusmisaion.  Of  these,  only  two  suggestod 
the  use  of  alternating  currents  at  voltages  of  5,000  and  10,000 
respectively  ;  tho  others  followed  the  old  linoa  of  continuous- 
current  tmnsmisaion  at  volUiges  varying  between  1,600  and 
4,500  volu. 

This  brings  me  to  the  consideration  of  a  subject  which  is  of 
greiit  importance  not  only  in  regai-d  to  the  Niagara  problem, 
but  to  long-distance  transmission  generally— ^uh me ly,  the 
limits  of  distance  up  to  which  the  usual  system  of  trans- 
uiissiuit  ia  pmctieable.  If  you  will  refer  to  the  table  giving 
the  cost  of  transmission  plants,  given  in  my  last  lecture, 
you  will  tind  that,  for  hirgo  powers  at  any  rate,  an  increase 
(*f  distance  up  to  four  or  tivo  miles  dues  not  make  tho  cost 
prohibitive,  and  you  will  CfUiclude  from  these  figures  that, 
within  a  tive-iuilo  liiiiit,  the  old  systeni  of  electric  traiumiiasion 
is  certainly  feasible.  How  much  farther  you  might  go  is  a 
matter  for  thetiretical  consideration  ;  tho  table  does  not  help 
you  much,  ivs  the  oidy  example  of  u  very  long-distance  trans- 
mission is  one  where  the  power  is  small,  and  is  therefore,  in  a 
certain  sense,  misleading.  I  have  given  you  a  formula 
by  which  you  ciin  calculate  the  must  economical  voltage 
fur  any  distance  ;  and  if  you  do  this  fur  many  cases,  taking, 
Ujf  instnnco,  600  h.p.  us  your  unit  of  jK>wer,  you  will  tind 
that  OS  the  distance  increases  beyond  about  five  miles,  the 
ecimoiiiicid  voltiige  begins  to  grow  beyond  the  limit  which 
might  be  considered  practicable  for  one  machine.  It  is  quite 
imptssiblo  to  lay  down  hard  and  fast  rules.  Under  certain  con- 
ditioiia,  especially  if  you  have  to  transmit  cheap  water  power, 
you  may  possibly  reach  a  distance  of  10  miles  befoi^  getting  to 
the  limit  of  volUige  ;  but  whatever  may  be  the  special  conditions 
of  the  problem,  there  is  a  limit  of  distance  beyond  which  a 
single  machine  will  not  reach.  **  Very  well,  then,"  you  might 
say,  **  if  a  single  machine  cannot  be  made  to  give  the  rotiuired 
pressure,  let  us  put  two  or  three  machines  in  series.  To 
correctly  appreciate  such  a  suggestion,  let  us  first  of  all  see 
what  limits  the  voltage  of  a  machine.  Two  thhigs  limit  it,  the 
commutator  and  the  general  insulation.  Practical  dynamo 
makers  will  tell  you  thst  in  l»rgo  mthchines  they  are  quite  pre- 
jMired  to  put  1,000  volts  on  the  usual  Pacinotti  commutator — if 
necessHi-y,  they  will  go  to  2,000  volts,  but  with  some  misgiving  ; 
and  if  you  ask  them  to  nmke  a  machuie  for  3,000  volts,  they 
will,  as  likely  as  not,  refuse.  I  do  not  refer  to  the  Thomsim- 
Houston  or  Brush  machines,  which  have  special  commutators, 
but  to  large  machines  giving  an  even  current  and  a  high  effici- 
ency, such  as  we  r(H|uire  in  tlio  transmission  of  jj4>wer.  We 
nmy  thus  conclude  that  2,000,  or,  at  the  outside,  3,000  volts,  is 
the  limit  of  vidtage  to  be  obtained  frt^rn  a  single  commutator. 
But  the  general  insulation  of  the  machine  must  also  stand 
this  pressure,  and  where,  as  in  dynamos  and  motors,  the  insu- 
lation consists  of  cotton,  paper,  fibre,  varnish,  and  like 
materials,  which  arc  subjected  not  only  to  electrical,  but  also  to 
mechanical  strains,  3,000  volts  ia  nuite  high  enough  tor  sate 
working.     The  oomniutA.t>^x  dx^csai^rj   oww  <A  ^w^aswi  \sftk   •*5*»l 
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ovor  hy  putting  several  mAchinea  in  serieB  And  insulating 
tlieir  frames  from  eAith.  The  difficulty  of  general  insula- 
tion can,  hoWGver.  not  bu  mot  so  easily.  Tliis  you  will 
see  by  referring  to  Fig.  7,  which  shows  diaKrauiMtatiaiUy  three 
2^000- VI  tit  niHcniiies  plnced  in  series.  Shunt  excitation  at 
the  high  pressure  of  2,000  volts  is,  »tf  course,  out  of  the<|UC'ation; 
series  excitation  introduces  complication  and  certain  ditlicultics, 
especially  at  the  motor  station  ;  and  separate  excitation, 
although  simple  and  easily  worked,  has  the  disadvantago  of 
throwing  great  electrical  strains  upon  the  insulation  between 
the  exciting  coils  and  the  frames  of  the  machines.  Imagine, 
for  instance,  that  there  is  a  weak  place  at  A,  between  the 
exciting  coil  and  the  frame  of  the  first  machine,  then  the  strain 
between  the  exciting  coil  and  the  frame  of  tlie  third  machine  at 
B  will  be  about  6,000  volts,  even  if  alUhe  machines  are  perfectly 
insulated  from  earth.  With  series  self-exciting  machines,  the 
strain  would  of  course  be  limited  to  2,000  volts,  but  there  still 
remains  the  ditHculty  thjit  all  the  aiiuaturea  would  have  to  be 
mechanically  connected  by  insulated  couplings,  and  there  would 
also  be  great  danger  in  touching  even  the  iron  frame  of  any 
machine.  Tou  see  the  use  of  several  machines  in  series  is  not 
such  an  easy  matter  as  it  may  look  at  the  tirst  glance,  and  this 
method  has,  as  far  as  I  know,  only  been  adopted  in  cases  where 
the  total  voltage  was  under  2,000. 

The  not  result  of  rmr  investigation  may  bo  stated  by  saying 
that  the  electric  transmission  of  power  by  continuous  currents 
is  economical  and  safe  up  tu  distinces  for  which  the  most 
economical  voltage  does  not  exceed  2,000,  i>r,  at  the  outside, 
5,000  volts,  but  that  beyond  these  distances  some  other  system 
must  be  applied.  That  this  other  system  must  also  be  electriail 
is  evident,  tor  we  know  perfectly  well  that  distances  beyond  the 
roach  of  our  present  electric  transmission  systems  are  hope- 
lessly beyond  the  reach  of  lines  of  shaftinj/,  tlying  ropes,  air,  or 
water.  Now,  what  is  this  new  electrical  system  which  shall 
enable  us  to  carry  power  over  10  or  20,  or  perhaps  100  miles. 

In  attempting  to  answer  this  cjueation  I  must  perforce  leave 
the  safeground  of  solid  facts  and  engineering  practice,  and  enter 
into  the  doinivin  of  apeculatiim,  Vt^t  speculation  based  upon 
experiuiunt-al  results  whicli,  in  Ihcuiaclvcs,  arc  as  rctiiihlu  as 
were  those  experimental  results  which  have  led  to  the  pi-actical 
development  of  electric  power  transmission  aa  we  know  it  now. 


■^©^ 


abandon  the  disc  shape  of  conductors  »Jtogeiber,  and  «i- 1 
stituto  an  armature  with  a  laminated  iron  core  «>f  th«  lim  I 
type,  seen  end  on  in  Fig.  8,  and  use,  instead  of  a  '''M^  I 
mognut,  a  horseshoe  magnet,  so  shaped  as  to  bring  i^*  ''i^-  ' 
N  S,  to  npjMiaite  sides  of  the  drum,  and  wind  the  la'' 
number  of  coils  closed  in  themselves.  If  we  now  rv 
magnet,  strong  currents  will  be  gonenited  iu  each  c-  . 
sively,  and  a  very  strong  t^'mjue  will  be  exerted  on  n 
ture.  The  tonjue  will,  in  fact,  be  comijarable  to  that 
to  revolve  an  ordinary  continuous-current  drum  armatuf*  ai  | 
strong  field  if  we  short-circuit  the  brushes.  Here,  yoa  i**,^  [ 
have,  by  applying  a  few  very  obvious  iinprovementa  to  the  Anf 
disc,  at  once  obtained  a  machine  of  very   conaiderable  {amk 
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The  starting  pomt  in  the  theory  which  T  have  now  to  bring 
before  y*»u  is  the  well-known  disc  of  iVnigo.  If  a  copper  disc 
be  rapidly  revolved  under  a  compass  needle,  the  latter  is  a]ao 
set  into  rotation.  I  am  able  to  show  you  this  ex|)orimout,  by 
the  kindness  of  the  Science  and  Art  Department,  who  have  lent 
me  the  apparatus  you  see  before  you.  Between  the  copi>erdiac 
and  the  compass  needle  is  placed  u  sheet  nf  glass  so  as  t-o  provont 
air  currents  from  aflecting  the  needle.  If  I  set  the  disc  in 
motion  you  see  that  the  magnet  very  soon  fuUuws.  Tu  make 
the  motion  of  the  latter  better  visible,  c<»loured  pieces  of  jMiper 
are  attached  to  the  poles,  ^ow  the  fact  that  the  magnet 
revolves  is  evidently  duo  to  there  licting  ujnui  it.  smnc 
mechanical  force.  The  explanation  is  perfectly  simple.  The 
disc,  in  jiassing  under  the  poles  r»f  the  magnet,  becomes  the  scat 
of  a  very  complex  system  of  E.M.  F.  *b,  which  produce  an 
ef|Ually  complex  system  of  currents.  Some  of  these  currents 
cross  the  path  of  the  lines  of  force  emanating  fmui  the  mugiiot, 
and  thus  mechanical  forces  arc  set  up  between  the  disc  and  the 
magnet,  causing  the  lutt^jr  t4>  rotate.  It  is  as  thuiigh  there 
oxistud  between  the  disc  and  the  magnet  a  kind  of  oloctro- 
msgnetic  friction  by  which  the  magnet  is  dn»ggcd  after  the  ilisc. 
Since  all  motion  is  relative,  it  is  perfectly  cleiu"  thiit  wo  might 
regnrd  the  magnet  as  revolving,  and  then  the  disc  will  be 
dragged  after  it.  With  the  amxiratus  l»efore  y4m  thisexiwrimont 
would  not  succeed,  since  the  niognet  is  small  and  the  disc  is 
heavy;  but  ifweweretoomploya  very  strong  magnet,  and  revolve 
it  rapidly  enough,  there  would  be  no  difficulty  in  setting  the 
disc  'u\  rotation,  and  even  obtaining  power  from  it.  I  have  said 
a  moment  ago  that  the  system  of  currents  set  up  in  the  disc  is 
very  complex,  and  you  will  eaailyseothatonly  thosecurrcnts  which 
are  more  or  less  radial,  and  of  these  only  their  radial  com- 
ponents, are  instrumental  in  exerting  mechanical  force,  whilst 
all  the  other  currents  represent  simply  so  much  waste  [x»wer. 
To  make  an  efficient  machine  we  nmst,  therefore,  not  eninloy  a 
continuous  disc,  but  a  system  of  conductors,  so  arrange<l  aa  to 
force  the  ciurents  to  tlow  aa  much  as  possible  in  a  radial  sense, 
and  only  in  those  places  which  are  immediatoly  under  the 
jaJJuGDCe  of    the  nuignetic  lield.     Or,   betlur  still,   wo   njay 
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Imagine  both  the  magnet  and  the  armature  mounted  on  taki 
pendent  apindlos  (not  shuwn  in  the  diivgram,  but  p«aBXi((  Ml 
at  right  angles  through  the  centre  of  the  tiyure),  then  it  it  (» 
fectly  clear  that  power  given  to  the  magnet  spindle  is  tn» 
mitted  by  oloctronmgnotic  induction  to  the  armature,  ud^ 
largo  portion  of  it  may  therefore  be  obtained  again  frooi  Oi 
armature  spindle.  Here  wo  have,  certainly,  tnuismifluao  4 
power,  but  not  of  the  kind  we  require,  since  the  diitanet  4 
transmission  is  nothing.  Now,  what  we  want  to  do  is  to  • 
alter  our  machine  so  as  to  separate  the  two  parts.  Wr  »i« 
the  magnet  in  one  place  and  the  armature  in  another,  luW 
away.  If,  in  this  case,  wo  succeed  in  transmitting  Mtbm 
from  the  iimgnct  to  the  armature,  then  we  Bhall  have  >M 
the  prviblem.  This  problem  has  been  solved  by  an  Itofci 
electrician,  Prof.  (ialUeo  Ferraris,  of  Turin,  who,  osdy  if 
1888,  connnunicated  to  the  Turin  Academy  the  reaulu  c/fci 
investigation  nn  rotating  magnetic  tielda  prcnluced  by  alle 
nating  currents.  To  clearly  see  the  bearing  which  Feroni" 
investigation  has  on  our  problem,  let  us  ontjuire  what  it  am 
want  at  the  motor  station.  We  want  there  an  anuatoR,  ■ 
8h<-twn  iu  Fig.  8,  and  a  magnetic  field,  the  linea  of  «'hicfa  ibl 
iwifls  through  the  armature,  and  shall  revolve  round  its  ctnoi 
Whether  the  field  is  due  to  a  real  magnet,  or  ia  prodooed  If 
any  other  mcans^  is  immaterial  ;  and  it  is  the  merit  of  Ftrnei 
to  hare  shown  us  how  to  produce  such  a  revolving  field  wiah* 
the  use  of  a  real  magnet,  but  simply  by  the  use  of  two  dishzr 
altumating  currents  passing  through  tixed  coils. 

As  the  subject  is  now,  and  will  not  be  found  in  any  of  tki 
nuiiiaroua  tuxt- books  dealing  with  electrical  engineering,  yen  ril 
perhaps  not  think  it  itut  of  place  if  I  put  it  before  you  in  rstbtf  ■ 
elementary  manner,  beginning  with  the  simplest  possibU  oM, 
and  passing  gradually  to  the  more  complicated  ctusea.  AsM^ 
then,  a  combination  of  apparatus,  as  shown  in  Fig.  9. 
you  have  on  the  left  an  annular  iron  core  wound  with  two 
which  arc  connected  in  series,  and  to  a  pair  of  line  wina 
to  a  Bimilar  coil  on  the  right,  which  may  be  at  any 
lulit  the  circular  sjuice  enclosed  by  the  tirst  coil  mt 
a  Rtraiglit  bar  magnet,  N  S,  which  can  revolve  rcmad 
cciitre.  As  the  ]joles  sweep  past  the  wire  turns  and  E.* 
is  imluccd,  and  a  current  is  caused  to  (low,  the 
tioit     of     which     changes     twice    in    eveiy    revolution.     Wl 
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have  here,  in  fact,  an  ordinary  alternate-current  generator  witi 
stationary  armatura  and  revolving  Held  magnet.  By  suitsMf 
profHjrtioning  and  placing  the  various  parts  of  the  apparatus,  n 
can  make  the  K.M.F.  and  the  current  curve  of  a  true  libi 
character;  and,  in  order  to  simplify  the  treatment,  I  abal 
Jissume  that  in  this,  and  in  the  cjises  which  follow,  the  deaip 
is  such  that  all  the  RM.F.  aud  current  waves  follow  the  vat 
law.  The  alternatiug  current,  in  passing  through  the  coils  flA 
the  right,  magnetise  the  imn  ct»re,  so  as  to  develop  north  A«d 
smith  polarity  in  the  lino  M,.  M^.  The  effect  is  the  same  A*  19 
WM  placed  into  the  ring  a  vertical  magnet  which  in  oollapeilik 
tJR^  two  poles  shrinking  mto  a  point  at  the  moment  that  ' 
curreut  strength  ia  zero,  and  coming  ajuirt  vorticaUy  aa 
current  iitcreases. 

{To  be  corUintied.) 
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OSBO-PREMIER  PRIMARY  BATTERY. 


Utory  has  boon  dosignod  under  tho  abovo  name  for  sunplyinf^ 
<o  ^mall  inebnllationB  up  to  •^li  lamps  or  ho.  Tho  coll  is  of 
i^lo-Huid  tyt^o.  of  carbon  nnd  Kinc>  and  containi*,  in  wldition, 
cidisin)^  apparaiua  for  rooxidisin^  the  doi>olai-Uor,  wtiicli 
«s  rodacod  in  tho  course  of  working  by  the  nEiscont 
^en.  Besides  the  outer  vessel  and  the  elements,  the  cell 
ns  a  i)orouH  tube  with  perforAted  bottom.  This  titbe  it) 
y  poCKcd  with  the  dopolariser,  and  only  rofiuirca  renewal 
six  to  nine  monfchtt.  In  tho  uppor  part  of  tlio  poroue  pot 
&M8  tubo  (with   Bide  tube  and  ^lastf  Alopper),  tho  side   tube 

down  into  tho  do[K>lariser  itself.  When  it  is  to  be  used,  a 
.isin^  htm  is  put  in  tho  tube  \\ith  tho  addition  of  a  littlu 
,  ana  tho  tubo  clofled.    A  cheinicul  action  is  thereby  set  up, 

resulta  in  tho  liberation  of  oxygon,  which  flowa  through  tho 
nto  tho  do(>olari0or,  honce  reoxidining  that  which  has  been 
id, 

ireoxidiRing  bag  conHiBt«  of  a  apocinl  mixture  of  chloride  of 
with   a    few    cryRtals   of    nitrate    of     nickel ;     thifl,     when 

utx)n  by  water  or  moisture,  di^en^agei^  oxygen,  moro 
ally  if  warmed.  Tho  battery  solution  [irovidefi  for  this,  as 
iBO(]uoncQ  of  the  chemical  action  it  is  always  f«lightly  above 
mporature  of  the  surrounding  air.     There  is  no  action  on 

Circuit  with  thia  solution,  as  the  zincs  are  hea\ily 
amated ;  nor  Ib  there  smell  or  fnmoe.  If  it  wore 
or  tho  formation  of  zinc  salts  in  tho  working  of  tho 
the  Bhme  ftolution  might  be  used  indotinitely.  The 
7  solution  has  to  be  changod,  not  because  tho  depolariscr 
lauflted,  but  because  tho  solution  becomes  Hnally  clogged 
;he  /ioc  salts.  Theoretically,  the  battery  may  be  said  to  run 
tiBumption  of  zinc  and  chloride  of  lime.  The  i2*ceU  battery 
:od  to  run  30  hours,  yielding  a  constant  out-put  of  14  amperes 
volte,  aad  using  HOlb.  of  zinc  at  2id.,  2ilb.  of  de[>olarLser  ut 
Dd  two  dozen  reoxidising  baga  at  *2^d.  |)er  do/jen.  The  co^t 
a  ffivon  M  14  xl24  x  3()=  I0,O8U  watU,  or  ID  B.T.U.  for  a  cost 
The  labour  of  changing  is  small.  The  battery  seems  an 
sUng  departure,  and  we  are  informed  that  an  installation 
ihorUy  be  exhibited  in  London  showing  the  battery  in 
tioa. 


LEGAL   INTELLIGENCE. 


IPTON  AND  CO..  LIMITED,   v.  PHILLIPS.-PHILLIPS 
V.  CROMPTON  AND  CO. 

r  The  Lighting  of  Chelmsford. 

1  Court  of  Appeal  (Lords  Justicos  Lindley,  Bowon,  and  Kay) 
»red  judgment  on  NVednosday  in  this  ca.'^e.  It  was  an  appeal 
ly  of  motion  for  a  now  trial  from  the  decision  of  Mr.  Justice 
jid  a  soecial  jury  in  an  action  brought  in  the  Queen's  Bench 
on  by  Messrs.  Crompton  and  Co.  to  recover  damages  for  loss 
jied  by  reason  of  defective  wire  supplied  to  them  by  Messrs. 
pe  Bros,  for  the  lighting  of  tho  town  of  CttclrnHford,  the 
it  being  given  for  the  plaintiffs. 
.  Finlay,  Q.C.,  and  Mr.   H.  W.  Wallace  were  for  the  appcl- 

and  Mr.  Moulton,  Q.C.,  and  Mr.  J,  C.  Graham  for  the 
ndents. 

*d  Jiutloe  Lindley  said  the  matter  was  of  nterost,  not  only  to 
Arties,  but  to  (Msrsons  interested  in  oloctric  lighting.  The 
;iffB  were  contracting  to  light  Chelmsford,  and  anpliea  to  the 
doats,   who   were  well-known   manufacturers,  for   wire.     A 

was  therefore  written  by  the  plaiutitTa  to  the  defendants 
g  they  would  reciuire  4/)l)0  yards  of  wire,  and  the  letter  said, 
we  quote  for  B  and  C  uuftlitios  ;  your  term**  must  be  sfieciul.*' 
defendants  replied,  "  \Ve  havo  much  pleasure  in  quoting 
il  prices  for  B  and  Caualities."  Then  an  order  was  given 
,0<X>  yards  of  "  C  ciuality.  to  be  at  least  012  thlckneas  of 
3r  when  vulcanisod."  The  defondnnt^  supplied  a  largo 
tity  of  the  wire,  which  the  pluinti^s  put  up  in  the  open  air 
mprotected.  The  wire  proved  unsatisfactory,  and  they  had 
ke  It  down.  The  plaiotiffs  paid  for  tho  wire,  and  brought 
ction  against  the  defendants  to  recover  damages.  Mr. 
DeDay  from  tho  beginning  to  the  end  had  directed  the  jury  that 
nly  nuestion  they  nod  to  consider  was  whether  the  defendants 
lupplied  tho  p!aintiR»  with  C  quality  wire  -'merchantable  C 
by  wire.  Ho  told  them  distinctly  that  there  was  no  guarantee 
e  tetters,  but  it  must  bo  merchantable  C  quality  wire.     In 

to  ascertain  what  this  was  it  was  necessary  to  look  outside 
ocumentfi,  and  it  was  admitted  that  C  quality  wire  was  not  a 
of  wire  generally  known  in  the  trade,  but  a  quality  of  wire 

and  sold  by  the  defendants.  It  was  a  term  used  by  them  to 
)e  a  particular  article.  Looking  euteide  the  letters,  they  were 
(ht  to  the  question — to  bis  mind  a  cardinal  question — and  the 
question  they  were  discussing,  did  C  ()ualiby  mean  covered 
or  insulated  wire  ?  If  it  meant  covered  wire  the  defendants* 
performed  their  contract,  and  If  insulated  was  meant,  they 
(Ot  [>erformod  their  contract.  Evidence  of  this  kind  was  to 
tained  partly  from  what  occurred,  partly  from  tho  defendants* 
Doe,  partly  fi-om  a  telegram  which  referred  to  the  question  of 
ition,  and  partly  from  aletter  from  the  defendants,  and  putting 

together,  it  appeared  to  him  imposjsiblo  to  nay  tnat  there  was 
Idence  which  warranted  tho  jury  in  Hnding  that  C  quality 
t  wj^,  and  not  covered  wire.  If  they  once  got  to  thestArtiog 


point  that  tho  order  was  for  insolated  wire,  the  evidence  was  over- 
whelming that  this  was  not  insalated  wire,  and  it  was  impoenble 
to  disturb  tho  verdict.  It  had  been  argued  with  very  great  force  by 
Mr.  Fiiday  and  Mr.  Wallace  that  the  failure  which  had  arisen  was 
attributabloentirely  to  the  factthatthoplaintiffs  applied  the  wire  to  a 
tmrpotie  for  which  It  was  utterly  unsuited.  That  was  perfectly  true, 
out  how  it  came  to  be  so  applied?  The  answer  was  that  tho  plaintiffs 
assumed,  and  had  a  right  to  assume,  that  it  was  merchantable  C 
quality  wire— in  other  words,  iiigulate<l,  as  distinguished  from 
Hiinply  covered  wire.  It  was  no  answer  to  say  that  this  covered 
wire  was  amply  sufficient  for  all  indoor  purposes.  Uncovered  wire, 
with  proiwr  protection  where  itcame  into  contact  with  conducting 
surfaces,  would  be  sufficient  for  indoor  purposes,  but  the  momenb 
tho  jury  found  themselves  ontitled  to  treat  tho  wire  as  insulated^ 
tho  case  for  the  defendant.*  failed.  The  verdict  was  a  curious  one. 
Mr.  Justice  Day  htul  placed  great  stress  from  first  to  last  ujwn  the 
[wilit  that  the  only  matter  tho  jury  hod  to  consider  was  whether 
the  wire  supplied  was  C  quality,  and  tho  rooson  he  did  that  WM  I 
that  attempts  wore  made  to  bring  in  other  topics—for  example,  th&6,' 
the  wire  ought  not  to  have  been  applied  to  outdoor  purposes.  Mr. 
Justico  Day  had  t«et  himself  resolutely  against  that.  The  verdict 
was,  *'  Wo  find  for  the  plaintiffs,  but  we  ^1  that  Messrs.  Crompton 
have  been  guilty  of  contributory  negligence  in  not  examining'  tho 

rs,  which  were  an  exceptionally  Dad  article."     It  was  said  by 
b^inlny  and  Mr.  Wallace  that  oxceptlonaUy  bad  meant  excep- 
tionally bad  for  the  purpose  to  which  it  was  applied  ;  that  it  ought 
never  to  have  been  applied  to  an  outdoor  lino,  lor  thenit  was  excep* 
tionnlly  bad.     Hut  the  defendants  said  they  had  never  meant  itfor 
that  purix)se.     Ho  (liOrd  Justico  Lindley)  thought,  however,  that 
it  was  susceptible  of  the  meaning  that  it  was  an   insulated  wire, 
and  that  it  was  an  exceptionally  bad  article  of  the  kind  as  an  insu*, 
latod  wire.     What  tho  jury  meant  hy  the  expression  "contributory  i 
negligence,"  was  an  intimation  that  when  tho  jury  came  to  consider  _ 
the  L[uo8tion  of  damages  they  were  not  gointr  to  give  the  plaintifim'^ 
the  coHt  of  putting  up  and  taking  down   the  wire,  becauno  thoy'^ 
ought  to  have  examined  it.    As   it   appeared,  the  question  of 
damages  never  went  to  tho  jury,   because    the  damttfes  were 
referred,  and  he  supposed  the  gentleman  who  had  to  deal  with  the 

Question  would  take  the  same  view.    It  appeared  to  him  (Lord 
usbice  Lmdloy)  that  it  would  bo  utterly  unreasonable  and  wrong 
to  give  the  plaintiffs  all  the  cost  of  putting  up  and  taking  down^ 
the  wire,  because  they  could  have  discoverea  without  the  sUghteebJ 
trouble  that  the  wire  was  unfit  for  the  purpose.     It  was  im|)0Bsibl«4 
to  say  timt  tho  verdict  was  against  the  weight  of  evidence,  or  that ' 
there  bod  been  sach  a  miscarriage  of  justico  as  would  warrant  a 
new  trial.    Heattribated  the  unfortunate  misunderstanding  which 
had  arisen  entirely  to  the  ambiguity  of  the  words  used.     If  the 
defendants  hod  sold  this  as  covered  wire,  there  would  have  been  no 
difficulty. 
Lord  Jostloe  Bowen  said  he  entirely  agreod. 
Lord  Jostloe  Kay  said  he  also  entirely  agreed.     It  appeared 
that  the  defendants  mode  several  qualities  o?  wire,  and  on  their 
cards  they  user!  the  words  *' Electric  Light  Leads  "  and  "Manu- 
facturers of  Telegraph  Wires  of  any  Sj>ecification."    There  could 
be  no  doubt,  looking  at  the  card,  that  their  wires  were  meant  for 
electric    lighting.     On    the    card,  C    quality  was   described    aa 
^'  vutcanis^  indiarubber  insulation  "  ;  D,  of  a  higher  c[uality,  waa 
described  as  *'  vulcanisod  indiarubber  higher  insulation."    There- 
fore, the  card  roprescntod  C  as  a  wire  insulated,  it  being  coveredn 
with  vulcanieod  indiarubber.     It  was  plain  that  the  person  whaJ 
wrote  the  first  time  d  id  so  with  the  defendants'  card  before  him,  andl 
that  he  was  ordering  insulated  wire.     Of  that  there  could  be  no| 
kind  of  doubt.   Then  if  he  ordered  insulated  wire,  the  defendants 
sold  this  G  wire  as  they  described  as  insulated  wire.     During  the 
progress  of    fixing  tho  wire  at  Chelmsford  tho   plaintiffs  were 
anxious  to  know  what  was  the  resistance  of  this  insulation,  and^ 
they  got  an  answer  from  the  defendants  that  the  approximate J 
roeist-{;nce  of  No.  14,  C  qualitv,  was  250  ohms  (jor  unit  ;   250  ohmfll 
per  unit  they  were  told  would  carry  an  enormous  cuiTent  of  eleo-J 
trictt)',  and  bo  a  very  perfect  insulation  indoed.     Counsel  in  the 
Court  below  hiid  admitted  that  the  proper  mode  of  testing  the  wire 
was  by  placing  it  in  water  and  passing  a  current  through  it,  and 
he  (Lora  Justice  Kay)  found  in  the  shorthand  notee  that  one  of  the 
plaintiffs'  witnesses,   Mr.  Kemp,  had  said  this  was  the  proper 
method  of  testing,  and  counsel  for  the  defendants  had  concurred. 
Audevideucc  was  given  by  Prof,  Jamieson,  which  was  auite  uncon 
trailicted,  with  reference  to  a  report  which  was  made  oy  someone  , 
else,  and  had   been  Approved  by  him,  to  the  effect  that  the  report  I 
contained  a  statement  that  the  installation  of  the  Mire  was  so  oad  ' 
that  the  electricity  ran  through  it  so  quickly  that  it  would  give  no 
practical  insulation  whatever  ;  and  in  answer  to  Mr.  Justice  Day, 
Prof.    Jamieson   had   said   that   tho   insulation  was   so  leaky  tho 
current  was  all  drawn  away,  and  at  tho  further  end  they  could 
not  get  a  current  at  all.     So  that  in  some  specimens  of  the  wire 
the  whole  of  tho  current  escaped,  from  the  imperfections  of  the 
insulating  covering.     If  that  ^-ire  was  sold  as  insulated  wire,  and 
bought  as  insulated  wire,  the  question  was.  Was  it  in  fact  insulated 
wire?    The  test  of  insulation  showed  that  some  parts  of  the  wire 
were  so  bad  that  no  current  would  go  through,  and  other  porta 
were  proved  to  be  exceedingly  defective.     Upon  this  evidence  the 

fury  might  well  find  that,  wnatever  C  iiuality  meant,  it  meant  at 
east  that  the  wire  was  insulated,  and  this  wire  was  either  not 
insuluted  at  all  or  it  was  insulated  so  tmporfectlv  us  not  to  deserve 
to  be  called  insulated  wire.  He  did  not  say  whether  they  were 
right  or  wrong,  but  there  was  ample  eWdence  to  go  to  the  jury  to 
justify  their  finding  that  this  wire  was  not  the  wire  which  the 
plaintiffs  contracted  to  buy  ;  that  being  so,  it  seemed  to  him 
quit«  imjiossihie  that  the  Court  coold  in  any  wa^  dia^'oxV^  \\x% 
verdict. 
Motion  TQtuAod  aocox^vxi^Vf  s 
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MEW  COMPANIES  REGISTEBED. 


Kleotiical  Assets  Purchase  Company.  LtmltstL  —  Re^i stored 
by  Robinson  and  Stannard,  19,  Co^tcheap,  E.G.*  with  a  capital  of 
£1,000  in  £1  shares.  Object:  to  acquire  the  undortakinj^  of  the 
Liepmann  Carbon  Company,  Limited,  including  certain  i>alent« 
relating  to  improvoinenta  in  the  manufacture  of  carbon  for  electric 
Hghtinff,  and  to  work  the  same,  in  accordance  with  an  agreement, 
nude  July  \'^,  between  the  Liepinan  Carbon  C'omimny,  Limited, 
of  the  one  [>art,  and  C.  E.  H.  Hoskins  of  the  other  [jart.  With 
alight  inodit]catione>,  the  regnlatioiiM  containe<l  in  Table  A  apply. 

Bpsteln  Kl«otno  Aoonmalator    Company,   Llmltsd.— Re^in- 

tered  by  A.  L.  Foley,  '2,  Maiscmore-inanHions,  South  Ham|»t«ad, 
with  a  capital  of  £101,()0f>  in  £1  aharee.  Object:  To  acquire 
certain  patontfl  and  patent  rights  relating  to  improvements  in  the 
manufacture  an<l  use  of  secondary  or  stomgo  battericH,  and  Lo 
carry  on  the  business  of  an  electric  light  and  power  company  in 
all  its  branches,  on  the  Continent  of  Euro^Ki  or  elsewhere.  The 
first  subscribers  are : 

Shares. 

Sir  J.  D.  Mackenzie,  Bart,  Worcester  Park,  Surrey I 

H.  G.  Rawson,  6,  Pump-court,  Temple I 

L.  Epstein,  5,  Cambridgcvillai*,  East  Twickenham    1 

J.  Maier,  Ph.D.,  '23,  Melroaogardens,  W 1 

O.  T.  Broadbridge,  55,  Doildington  grove,  Kennlngton   Park, 

8E I 

F.  Harland,  69,  Lavender -sweep,  CUpham  Common 1 

J.  Davies,  46,  Derby-road,  Croydon 1 

There  shall  not  be  leas  than  three  nor  more  than  12  Directors  ;  the 
first  shall  be  elected  by  the  Kubacribers  to  the  tuemoranduin  of 
association.  l^uali6catiou,  holding  shares.  Remuneration  to  be 
determined  in  general  meeting. 

ICorsoambo  Electric  lAgbt  and  Fewer  Company,  Limited. — 

Registered  by  T.  K.  Hargrcave*,  9,  Bridgestreet,  Westminster, 
with  a  capital  of  f  I5,00(»  in  £1  shares.  Object:  to  ac<iuire  the 
undertaking  of  the  Morecambe  Electric  Light  and  Power  Company 
now  carriea  on  by  T.  R.  Andrewn  and  T.  Prcoce,  in  occornance 
mth  an  iigi-eement  made  dune  '27  between  the  said  T.  R.  Andrews 
and  T.  Preece  of  the  one  part,  and  J.  Jowetton  behalf  of  the  Com- 
pany of  the  other  part,  and  to  carry  on  in  all  its  branches  the 
business  of  electricians,  electrical  and  mechanical  engineers,  etc. 
R^iftored  without  articles  of  association. 


COMPANIES*  MEETINGS. 


ANGLO-AMERICAN  TELEGRAPH  COMPANY,  LIMITED. 

The  half-yearly  goneml  meeting  of  this  Comikanv'  w:w  held  on 
Friday  last  at  Winchester  House,  tho  Marquis  of  Twooddalo  pre- 
sidinir. 

The  Chairman,  in  moving  the  adoption  of  tho  rc{x>rt,  staled  tlmt 
tho  dividend  of  1'^.  iiorccnt.  on  tho  ordinary  stock  wan  a  little 
diHapiM^intirig  to  tho  t>irc<?U}rH,  but  ho  did  not  think  that  nnyono 
who  was  iiC()unint-c<1  with  the  .-^tatc  of  niyairc,  more  08|H5cially  in  thu 
commercial  world,  during  tho  J^eriod  under  review,  would  bo  hui- 
prirtoil  at  this  rcKutt.  Owing  to  the  iuterniiilion  on  tlio  worit  coiuit 
of  South  America  their  trnthc  h:ul  been  ro(uiC8d  by  £I0,<MH».  Ha 
was  glotl  to  &ay  that  tho  interruntiou  which  hatl  !*o  long  oxi(*led 
was  now  i-omovod,  and  that  tneir  tr.iffic  in  that  iiuarter  was 
rof*uming  its  normal  condition.  He  woh  quite  Katiffied  that  thoy 
had  notsutreroti  in  any  degree  more  than  their  com[*ctitorH  in  the 
Atlantic.  Thev  hod  provided  a  through  wire  from  Paris  to  Brest 
and  Havre,  ancf  had  thuR  placed  themselves  on  an  equality  with 
their  comf>«titor8  in  that  country.  At  their  ln«t  meeting  one  of 
their  lai-gest  shareholders  and  customers  complained  that  tho 
C-ompany's  lines  were  subject  to  interruptions  in  the  winter 
whicti  greatly  interfered  with  his  businesi*.  Ho  was  glad  to 
»ay  with  ree[)ect  to  this  matter  that  the  Western  Union  Comi>any 
had  shown  themselves  alive  to  the  necessity  and  importance  of 
placing  tho  communications  under  their  control  in  a  far  more 
eatiflfnctory  condition.  The  able  general  manager  of  that.  com|}anv 
had  written  thom  a  letter  in  u'liich  lie  stated  tlmt,  oven  with 
a  rei)etitton  of  tho  un|)aralloIed  weather  of  last  winter,  the 
precautions  they  had  taken  would  prevent  any  unappreciablo 
delay  in  tho  business  on  this  company's  Ride.  Tho  Directors 
had  also  determined  to  take  f>teps  to  connect  Sydney  and 
Canso  by  cable,  and  in  this  way  they  would  have  direct  commu- 
nication by  submarine  cable  between  Kngland  and  Fmnoo  i\n(\ 
Now  York,  which  thoy  hiid  never  fiilliort^^  had.  Tho  short  line 
known  as  the  North  Placontia  cable  hod  given  thom  agroaddoal  of 
trouble,  and  would  require  some  additional  cable  in  oraer  to  make 


It  as  efficient  as  U  should  be.  The  renewal  fund  bad  reached  tic 
handsome  sum  of  Jl99ij.UUU.  and  at  current  prioos  was  worth  sbni 
i;29,0CM:i  more.  It  mitrht  interest  them  to  know  that  darinj?  the 
Uat  4i  years  they  had  charged  tho  renewal  fund  with  repair*  *aA 
renewals,  costing  about  £120,000,  being  at  the  r»t«  of  abwft 
£27,000  a  year,  while  the  income  from  the  renewal  fund  WMabc« 
£3'J,(XKi.  He  then  referred  to  tlie  suit  between  t^e  Ccmx^mf 
and  the  Paris  and  New  York  Telegraph  Com|»ony,  and  nkitiH 
on  the  Ist  of  May  the  ('ouncil  of  St.'»t«  set  aside  the  Bfii» 
of  the  Court  of  Prefecture  of  the  Seine,  and  determiner!  ikm 
the  letter  of  M.  (iranet  of  the  SOtli  of  liocembor,  1S86,  hx)  m 
the  effect  of  an  order  comijelling  the  French  company  to  bnk 
the  contracts,  but  that  it  only  amounted  to  an  invitation  to tk 
French  company  to  take  immediate  etef»s  to  J3ut  itself  n|tt 
acconling  to  tho  conditions  of  its  concession,  bince  thedaeii 
that  judgment  there  had  been  a  correepondence  betweeo  ill 
French  company  and  its  Covernment,  from  whiob  it  H^f^ 
that  tho  present  (lovernment  would  not  sanction  ti>e  nfr 
purse  agreements.  The  case  would  now  go  back  to  the  OhI 
of  Appeal,  which  would  decide— and,  he  boped, 
amount  of  damages  to  which  this  Company  wa*»  entitled 
the  unjustitiablo  conduct  of  the  French  company.  There 
doubt  that  a  gross  breach  of  agreement  was  committed 
whether  tho  French  Court  would  see  tit  to  give  the  Anglo-.  ^^ 
Comjjany  considerable  damages  on  this  account  or  not,  he  »«• 
not  venture  to  predict. 

Mr.  FranoU  A.  Bevan  (the  deputy  chairnian)  haring  eeondBd 
the  motion, 

Mr.  Thomas  Smith  (York)  pro(x>aed  an  amendment  in  (avoo/a 
the  payment  of  a  higher  dividend  and  rejecting  the  report  Hi 
contcndod  that  tho  oxponaes  incurrefl  by  tho  opening  of  ■« 
otHcea  ought  to  have  been  cbarjjed  to  cipital  and  not  to  rews^ 
and  that,  if  nocessary,  the  dividend  should  be  supplemeotadM 
of  the  renewal  fund. 

Hr.  Brandon  seconded  the  amendment,  and  oompianwd  Urii 
the  deferred!  stockholders  had  received  no  dividend  for  sereQ  rav 

BCr.  Wroford  and  Ur.  Jaokson  endorsed  tlie  rtewn  oi  fc 
Smith. 

The  Chairman,  in  reptv,  said  that  the  amendment  wa»<  tAi^ 
order.  He  muititainetl  that  the  cost  of  the  new  olfices  covM  (tf 
have  been  debited  to  the  renewal  fund,  and  that  rent  coaldo«lf| 
be  charged  to  maintenance.  They  could  only  uay  a  dividend  «1 
of  Deb  receiuts  ;  and  he  repeated  what  he  ."itatea  at  the  last  nMCiqt 
with  regartf  to  the  renewal  fund— that  it  had  always  been  tw^ 
nised  that  £1,000,(KX>  was  the  very  least  that  they  ^lioald  h»w* 
their  credit,  having  regard  to  the  age  and  condition  of 
CftbleH,  and  the  neces-^ity  some  day  of  renewing  them.  It 
be  idle  to  suppotie  that  at  the  present  time  they  could 
the  existing  middle  quotations,  the  iuvestuieute  fi 
renewal  fund. 

The  resolution  was  eventually  carried  by  13  to  aix. 


UMJrl 


COMPANIES'  REPORTS. 


BIRMINGHAM  CENTRAL  TRAMWAYS  COMPANY,  UHF 

Uircctort*  :    Josejih    Kbhtiinith,    Kfij.    {chairnijin)^    M.    J. 
ErMi-,     William     Noalo,     Esq.,    W.    J.    CarruLhor»-\Vnin, 
A.M.I.C.E   (managing  director). 

Rc|x>rt  of  tho  Directors,  to  ba  submitted  to  the  KharelioWcr* 
tho  tenth  ordinary  general  meeting,  to  bo   hold  at    tho   i^uertll 
Kot-el,  Stephcnson-place,  Birmingham,  on  Tuesday,  the  lllli' 
at  I'-', 30  p.m.  : 

The  tralHc  of  the  Company  continues  to  show  a  eati 
increase,  but  tho  working  expenses  of  the  year  have  been  esi 
Tho  unf^ettled  conditions  of  the  fuel  market  haa  severely 
profit.",  ofl|>ecially  those  of  tho  stcnin  linos.  Corporation 
for  muintenmice  of  the  pernianeut  way  have  far  exceeded  tlies 
mutes  baaed  u|^>on  previous  experience.  The  rearrangetneoi  4 
working  hourM  and  wages  has  secured  the  goodwill  and 
menl  of  the  gorvants  of  the  (*ompnny,  but  has  materially  incn 
working  exi^enses.  Taken  as  a  whole,  however,  the  dhareholdi 
may  view  tno  years  working  with  Hatisfaction.  The  cable  1 
have  more  than  maintained  their  earning  capacity,  and  the  eleclrr  I 
lines,  which  iu  tho  first  half  of  the  year  were  sutfcring  fromcxoiU 
tional  dilticulties  of  construction  and  maintenance,  have 
rently  overcome  those  difHcuUiea,  and  show  a  vub^tanttal 
which  in  steadily  improving.  The  compt\rativo  statement  1 
traflic  and  profit  is  Kubjoiuod  (Table  A).  The  revenue 
HhnwK  a  balance  of  £'J.'i,657.  I(w.  9d.,  to  which  has  to 
a^)de<l  tho  isom  of  £6,12-1.  7s.,  brought  forwaixl  from  laet 
accounts,  making  together  £31,782.  3a.  9d.  Vour 
recommend  :  1.  That  the  sum  of  £10,000  be  placed  to  reeervei 
against  depreciation.     2.  That  the  payment  of  the  divide 


TABLE  A. -COMPARATIVE  STATEMENT  OP  ACCOUNTS. 


Year  ending 


Juuo;{Oth,  1888 
June.TOth,  IH89 

Juno  3uth,  Jayj . 


Miles  run. 


I.l)13,ai6 
2,a73,fW)5 
2.4*J8,280 


Passengers  carried. 


Traffic  receipts,  etc. 


15,821,411 
lM.a72.4fn» 
•-"AlH'J.tMl 


£       s.  d. 

100,6&1  15  3 

nri,4'A*  10  ft 

13:V*'IJ     11  H 


Working  expenses.    Working 


£  s.  d. 

70,:454  18  0 

77,947  n  2 

88,339  7  0 

09,7^  4  7 


£         a. 

30,3<I9  17 


"»    7' 

-    *> 
2    t 


^ 
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BIRMINGHAM  TRAMWAYS. -WORKING  ACCOUNTS  FOB  THE  TWELVE  MONTHS  ENDING  JUNE  30,  1891. 
Dr.  St»am  DurAaTMENT.  Cr. 


lile  run. 


•33 


1-68 


1-56 


■05 


10-99 
4-68 


15-67 


En^nee : 

Wages  , 

Fuel   

Water  ftnd  gu 

Storen    

Sundries   

Repairs — WaKoa 

,,         Materialfl 

Car  repairs  : 

Wages  

MatoriaU  


£  9.  d. 

10,191  9  3 

9.357  6  1 

1,U69  2  0 

l,7t30  13  8 

339  16  10 

4,394  9  7 

4.391  3  1 


31,464     1    3 


Traffic  expenses : 

Wages 

Water  and  gas 

Stores    .  

Stationery,  tickete,  and 

royalty  

Sundries   


879    7    2 

731   19    2 


6,666  16  11 
561  15  0 
*282  13     U 


punch 


Permanent  way  and  buildings 

Wages  

Materials 


Oenernl  charses  : 
Stationery  and  incidentals  ... 

Salaries 

Conif>enaation   

Ratc^i  taxes,  and  insurances 

Professional  charges 

Sundnea   


657 
124 

9 
16 

9 
1 

1,303 
6,336 

17 
7 

U 
6 

1,611     6     4 


8,293  10    B 


7.640    d    5 


375  1    9 

491  18  10 

799  12    5 

1,782  7     0 

1,499  14     7 

261  2  10 


5,209  17     5 


Balance  to  revenue  account 


54,219     1     2 
23,118  15     8 


£77,337  16  10 


Average 

per  mile  run. 

d.         d. 


15-49 


•18 


1667 


£       B.  d. 

Traffic  receipts 76,454     6     4 

Advertisements    883  10    6 


NOTK. 

MUesrun 1,184.401 

Paasengore  carried    14,242.827 


£77,337  16  10 


Dr, 


HoRSB  Department. 


Cr. 


.-age  per 
te  run. 
d. 

I 
I 

> 
1 

i 

i 
I 

-   7'.XJ 

1 

> 

-      -54 

> 
i 

i 

-    1-26 

» 

'-      -14 

-      *52 

9'79 
123 

1102 

13  11 


8    7 


Horses :  £      b.    d.      £      b.    d 

Wages  6.478  18    8 

Forage  and  beddiiijr 9,872  18     9 

Veterinary  and  shoeing ],0o2    9    8 

Water  nml  gaii 16<i    5    6 

HarncHft  repairs  4!-M     6     0 

Stable  utensils 116     5)     8 

Sundries   19J»    6  10 

Renewals 1,150  19    O 

19.461 

Vehicle  repairs : 

WdgoB   7.52    4     5 

Materials 674    4    2 

1.426 

Traffic  expenses : 

Wages   2,700  10    4 

W^ater  andgaa 91     6     6 

Stores 89    0    4 

Stationery,  tickets,  and  ptinch 

royaUy  266    9  H) 

Sundries    114    0    3 

3,.16(J 

Permanent  way  and  baildingB  : 

Wages   43  16    6 

Materials 318  12  10 

362 

General  chargeM  : 

Stationery  and  iacidentaU  157  10    6 

Salariee 268     1     7 

Compensation 75    3  10 

Rates,  taxes,  and  insurances  ...  527     1     8 

Professional  charges  208  15     1 

Sundries    « 165    0     I 

1,391    12     » 

26,002 
Balance  to  revenue  account  3,274 

£29.276  15    2| 


7    3 


0    4 


n  10 

3     4 


Average  per 

mile  run. 
d.         d. 


9*21 
II  15 


10-75 
■U 
•13 


11-02 


£      B.    d.       £      8.    d. 
Traffic  receipts  : 

Tramways    5,048  12  10 

Omnibuses,  etc.  ...  23,507    H    6 

28,.S56     1     4 

Ad  vorlisouionts    371   12    6 

Manure    349    1    4 


Miles  run 


Note. 
J  Tramways   ...     131,528 
lOmnibusos  ...    506,196 


Pas^ent^er.  P'-^''»y»  •-J.H4.388 
*^"*^    \  Omnibuses  ...2,638.028 


£29.276  15    2 


per  oenfc.guaran  toedshares,  amountingto  £5,000,  be  contirmed. 

at  a  dividend  of  4  per  cent,    for  the  year  ending  June  30. 

bo    declared   and   paid   ui>on   tlio   ordinary   Hhiire>*  of  the 

•any,  amoiintinj^  lo  £15.5*3),  and  that  the  sjime  ho  ftayabte  on 

31,    1891.      4.  That    tho    balanoo    of    revenue   account, 


I 


amonnting  to  £1,262.  3n.  9d.,  be  carried  forward.  With  the  com- 
pletion of  the  Brifttolroad  line  the  Com|Any  will  have  concluded 
the  exlension»  to  which  the  sharoholdcrH  woro  committed  when  th^ 
present   Board    wore  appointed    Uj    o^ob.      ^c^    \\\x\Vs«    <a»v\\a\ 
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BIRMINGHAM  TRAMWAYS.— WORKING  ACXK)UNTS  FOR  THE  TWELVE  MONTHS  EKDINO  JUNE  SO,  1»L 
Dr.  Cablb  Dipabtmxnt. 


Average  per 
mile  run. 
d.         d. 

1*46 
•66 
•19 
■07 
•03 

•07 

•88 

2-41 
•96 

•83 

130 
•13 

'71 

•17 
•66 

1-05 
•07 
•04 
•11 

•03 

•01 
■12 

•06 
•10 
•08 
•35 
•06 
•07 

6-33 

6-50 

12-83 

Cable  haulage : 


£     B.   d. 
3,180  16    8 


Wacrea 

Fuel  1,446  13    9 

Stores    401    7    7 

Water  and  gas  152    6  11 

Sundriea   61  16    9 


B.    d, 


Cables  and  maebinery : 

Wages  169  13    1 

Materials 1,918    5    8 


6,242    1    8 


Car  repairs  : 

Wages... 366  13    0 

MaterlaU 1,444  10    1 


2,077  18    9 


Traffic  expenses : 

Wages  2,293  8  5 

Water  and  gas    152  6  10 

Stores    92  3  1 

Stationery,  tickets,  and  punch 

royalty    230  2  6 

Sundries  62  12  6 


1,811    3    1 


Permanent  way  and  buildings: 

Wages  21  15  1 

Materials 266  17  6 

General  charges : 

Stationery  and  mcidentals '106  10  1 

Salaries 214  19  11 

Compensation 180  16  10 

Rates,  taxee,  and  insurances  ...  778  15  9 

Professional  charges  140    5  1 

Sundries 144    6  3 


2,820  13    3 
278  12    6 


1,664  13  11 


13,796    3    2| 

Balance  to  revenue  account 14,166    0 


£27,961    3    6 


Average  per 

mile  run. 
d.         d. 


12-75 
•08 


Traffic  receipts.. 
Advertlsementfl 


12-83 


£ 
27,78 

m 


NOVK. 

Mites  ma 522,876 

PaMongen  carried  6,2ti»Sfi2 


£S7,M1 


Dr. 


ELBCfTBIO  DBFABTMENT. 


Average  per 
mile  run. 
d.         d. 


260 

1-66 

•73 

•07 
•09 


•00 
•29 


•60 
1*33 


1-08 
•07 
-02 
•13 

•04 


•08 
•06 


•07 
•10 
•08 
•51 
•18 
•11 


615 


•29 


1-93 


1-34 


•14 


Electric  haulage  : 

Wages  

Fuel  

Stores   

Water  and  lighting 
Sundries  


£     s.    d. 

1,501  16    1 

955  18    3 

420    0    5 

39    5    7 

53  16  10 


£     s.    d. 


Machinery : 

Wages  

Materials 


Car  repairs: 

Wages 

Materials 


1 

2 

0 

167 

1 

5 

349 

1 

8 

763  15  11 

2,970  11    2 


168    3    6 


1-05 


9-90 
5^26 


1515 


Traffic  expenses : 

Wages 

Water  and  Ughting  

Stores 

Stationery,  tickets,  and  punch 

royalty    

Sundries 

Permanent  way  and  buildings 

Wages  

Materials 

General  charges : 

Stationery  and  incidentals 

Salaries 

Compensation 

Rates,  taxes,  and  insurances  ... 

Professional  charges 

Sundries  


1,112  17    7 


619  19  3 
39  5  9 
14  12    1 


74    5 
23  13 

9 

8 

42  18  10 
35  13    6 

771  16    6 


78  12    4 


40    9  11 

57  15    7 

44    2    6 

294    0    5 

109    2    4 


16    8 


609    7    6 


Balance  to  revenue  account . 


5,711    8    5 
3,020  13    3 


£8,732    1    8 


Avmgeper 
mile  ran. 
d.         d. 


1^502 


0^13 


15-16 


Traffic  reoeipte.. 
Advertisements 


£ 
8,601 
75 


NOTB. 

line  opened  ...24th  July,  1890 

Miles  ran  138,896 

FuswigerB  carried    1,144,718 


£^7« 


SmitA  (two  oi  the  directors)  retire,   and,  being  eligible,   offisr 
6bmaB0lvm  ior  r^-ehoUoa.     ACesani.  Howard  SmiUi,  Slooombe, 


and  Co.,  and  Mr.  G.  H.  Sarsant  ofier 
tike  YxaCb  eiudotonbiv  ^  Ua  QonaavenT. 


tbemselw  *TTrrnli 


THE  ELECTRICAL  ENGINEER,  AUGUST  7,  1891. 


143 


BIRMINGHAM  TRAMWAYS. 

BALjUeOE-SUEKT,  JCNK  30,    1891. 

£        fl.    d. 
il  anthorUed— 

OOO  ordinary  ehftrM  at  £10  each    400,000    0    0 
DO  purantMd  abarea  at  £10 
oh    100,000    0    0 


e.  d. 


600,000    0    0 


Jrabecribed— 

DO  ordinary  shares  at  £10  each   388,000    0    0 

00  ipiaranteed  ah&roB  at  £10 

«h 100,000    0    0 


I  calls  in  arrear 


486,000    0    0 

272    0    0 

487,728 

turo  and  Bpecial  creditors 130,200 

yereditors 27,871 

^e  fund  as  per  last  account 33,952  10    0 

niuma  received ...  900 

mnt  voted  at  last 

ineral  meeting  for 

serve  against  de- 

-eciation 10,000    0    0 


0    0 
0    0 

g  6 


uct  disoount  on  debentures 


10.009    0    0 
43,961   10    0 

i,2oa  0  0 


42,758  10    0 

137    0    5 

2,412    3    0 


bned  dhidends 

ture  interest  for  half-year  ending  June  30, 1891 

koe  by  baokera  (capital  account)  49,742    0 

ue  account,  tm  per  lost  balance- 

e   6,124    7    0 

ue  account  for  the  year  ending 

b30,  1891    26,657  16    9 


I  interim  dividend  paid  on  5 1 
Dt.  guaranteed  shares  to  I 
iberM,  1890    


t 


31,782  3  9 


2,500  0  0 


29,282  3  9 

£770,131  6  10 

£       s.  d. 
,1   expenditure   at   June   30,    1890,    as    per 

noe-aheet  at  that  date 597,560     6     8 

l-rood  electric  line  and  depot   21,650  16    0 

additions  to  date 16,809  10    4 


£636,020  13    0 
lepoeitB— 

x>ration  of  Birmingham 68,580    2    3 

rd  of  Trade 716  10    0 

69.296  12    3 

of  stores 14.992  16    6 

y  debtors  and  unexpired  value  of  licensee  and 

rancea... 7,622    5    4 

it  bankers  (revenue  account) 41,759    9    1 

nhand    „ 439  10    8 


£770,131    6  10 
KiraK  AoootriTT,  Twelvs  Moitths  bxoino  June  30,  li^l. 

£  8.  d.       £       B.  d, 

ors'  fees 760  0  0 

ore'  travelling  expenses 58  1  4 

^g  Director^  remuneration  and 

outage   l,33fi  10  6 

38  of  secretary  and  bis  staff 517  13  2 

irs'  fees 105  0  0 


2,767    G    0 


1.360  12    7 

ration  of  Birmingham,  paymeota 

srlease  9,726    5    0 

igbam    and    Aston    Tramways 

pany,  Limited,  running  powers     1,471     8    4 

12,557    5  11 

» carried  down     28,560    9    2 


£43,885    0    1 


it  on  debentures  and  special  loans 5,484  16    6 

bution  to  employ^'  sica  club  105    0    0 

W 25,657  16    9 


£31,247  13    3 
£        a.    d.        £         s.  d. 

« of  steam  department  23,118  15    8 

)e  of  horse  department    3,274    3    4 

!e  of  c&blo  deiwrtment    14, 166     0    3 

»e  of  electric  department 3,020  13    3 

43,579  12    G 


282    7    7 

43     0     0 


305    7    7 
^£43,885    0    1 


Balance  brought  down  £28,500    9    2 

Interest  on  deposit 2,684  10    3 

Interest  on  calls    2  13  10 

2.687    4     1 

£31,247  13    3 

GERMAN  CONTINENTAL  GAS  COMPANY. 

The  Jmtnuii  of  Q{u  Lightitig  f^ives  an  abstract  of  the  report  of 
this  Company,  n*om  which  the  following  extracts  are  taken  : 

'*  The  Company  have  sought  unremittingly  to  encourage  the 
introduction  of  gas  for  heating  and  the  production  of  motive 
power,  not  only  oy  the  manufacture  of  suitable  appliances,  but 
also  by  reducing  the  coet  of  installations  to  the  consumers.  The 
construction  of  large  (^as  engines  has  commenced  successfully, 
Durinj;;  the  past  vear  this  work  extended  to  the  production  of  twin 
motors  of  140  n.p.,  built  in  England  on  the  'Otto'  system; 
whereas  during  the  erection  of  the  Company's  electrical  station 
at  Dessau,  in  1886,  tholargestgas  engines  known  were  twin  motors 
of  60  h.p.,  and  gas  motors  of  100  h.p.,  with  four  cylinders,  were 
introduoiod  for  the  first  time  in  1889.  All  experience  and  theoretical 
considerations  up  to  the  present  justify  the  assumption  that  the 
sphere  of  uHefulnens  of  gas  engines  is  by  no  means  limited  to  small 
motors;  bat  that,  in  fact,  it  will  continually  extend  in  the  dtreo- 
iion  of  power  producers  of  great  magnitude,  inasmuch  luj,  under 
Huoh  circumstances,  there  is  simultaneously  a  ftubstanti&l  reduc- 
tion in  the  consumption  of  sua  per  horsepower.  This  progress 
in  the  construction  of  gas  engines  is,  moreover,  of  imjMrtance  for 
the  production  of  electric  light  in  large  centres  ;  since  even  at  the 
pre8ent  timo  the  CVtmjuiny  are  in  a  jxt^ition,  by  moans  of  a  single 
l40-h.i>.  twin  engine,  in  conjunction  with  adociuato  ttccumulators, 
to  feeu  4,000  incandescent  lamuH  burning  simultaneously,  which 
corresponds  to  un  installation  oi  5,00<j  lamj^.  Three  sucn  motors 
placeci  side  by  eido,  like  steam  engines  are  at  the  present  time, 
could  keep  going  an  installation  of  15,000  16-c.p.  glow  lamps,  which 
would  bo  eutticiently  extensive  for  very  many  towns.  But  then 
all  prodictjons  indicate  that  the  construction  of  |^aa  engines  will 
not  remain  long  at  140  h.p.  ;  and  the  combination  of  electrical 
ooncorns  wiih  the  present  gas  institutions,  beeides  showing  a 
reduced  cost  of  management,  offers,  when  compared  with  a  st^un 
engine  installation,  the  advantage  that  the  supply  station  may  be 
placed  in  the  very  centre  of  a  town.  In  the  heart  of  the  electric 
light  aystem,  which,  moreover,  would  diminish  the  cost  of  cable 
laying  wtthonb  fear  of  trouble  from  smoke  or  explosions,  with 
smaller  rofjuiromont^  an  rogarda  ground,  and  consequently  lowor 
rent.  The  competition  of  tno  electric  li^ht  ha«,  up  to  the  present 
timo.  not  im{>e(lod  anywhere,  within  the  range  of  the  Company's 
activity,  the  natural  increment  in  the  output  of  gas;  in  fact, 
the  latter,  as  formerly,  ib  influenced  primarily  by  the  commercial 
position  of  industrial  matters  and  general  busiuees  activity. 
The  statistics  relating  to  the  different  stations  of  the  Company 
show  that  all  of  them  augmented  their  production  of  gas*  as  weU 
as  recording  increments  in  the  number  of  lights.  The  largest 
proportional  increase  was  at  the  Hagen-Herdecke-Has[>e  station  ; 
the  increoBO  being  18'69  per  cent,  on  the  previous  year's  produc- 
tion, and  I3'73per  cent,  on  the  number  of  lights.  The  growth  of 
the  gas  supply  from  this  station  has  within  the  past  tnree  years 
made  the  Company  attain  a  supcily  approximating  to  that  which 
they  had  immediately  before  tlie  opening  of  the  competing 
municipal  gas  works  in  1888.  The  reduction  in  the  consumption 
of  gas  at  the  Hagen  railway  station  since  the  1st  of  January  will, 
therefore,  presumodly  soon  again  be  counterbalanced  ;  and, 
in  fact,  the  sale  of  gas  at  a  better  price  will  help  this.  But 
the  success  of  tho  Company  was  oonsidorably  prejudiced  by  the 
assessment  for  the  communal  rates,  about  which  contradictory 
decisions  have  been  expressed  by  the  higher  administrative 
body,  which  will  necessitate  an  appeal  to  th0  8U]»erior  Courts.  The 
lowest  pro|>ortionnl  advance  In  recorded  from  tho  Warsaw  Praga 
station,  with  219  j>or  cent,  increatve  of  production,  and  only  0*57 
ncr  cent,  lights  above  tho  number  for  1889.  This  is  wholly  attri- 
niited  to  tho  bod  ntiite  of  commerce  and  industry.  Intermediate 
bctwon  theeo  come  tho  stations  at  Frankfort  on-the-Oder,  Pot«dam- 
Nouendorf,  Luckenwalde,  Minchen-Ciladbach-Rheydt-Odenkir- 
chen,  Nordhausen,  Lemberg,  (totha,  Herbesthal,  and  Ruhrort. 
At  the  last  station,  Herr  F,  Hannibal  was  appointed  manager 
in  place  of  Herr  Wagner,  who  was  tranftforroa  to  the  Dossau 
station,  where  the  prrauction  was  10  |)er  cent.,  and  the  number 
of  Hght«  9'5l  per  cent.,  more  than  in  tho  previous  year  ;  while 
tho  electrical  do()artment  showed,  in  comparison  with  1889, 
the  following  increments :  Production  in  ampere-hours,  33*754, 
or  10  per  cent. ;  number  of  arc  lights,  5,  or  9*26  per  cent. ;  number 
of  incAndet)Cont  lam|>8,  141,  or  4'61  per  cent.  The  total  illumi- 
nating [jowor  of  these  additions,  reduced  to  16  candles,  was  124,  or 
3*46  per  cent.  The  completion  of  the  new  battery  of  accumulators 
mentioned  in  last  year's  report  ha^  increased  the  supplying  capa* 
city  as  well  oe  dimiiilBhed  the  working  expensee  of  tnia  station,  so 
that  the  average  consumption  of  gas  per  horse-power  was  0*750 
cubic  metre,  as  oom[)area  with  0*953  cubic  metre  in  1889.  The 
average  efficiency  of  these  accumulators  for  the  year  amounted  to 
78*9  per  cent. — highly  satisfactory  figures  when  one  takee  into  con- 
sideration bow  very  unfavourable  the  extremely  small  summer 
demand  is  for  the  utilisation  of  the  accumulators.  The  tinanoiiU 
results  of  this  station— ouoned  Sept.  13,  1886,  and,  next  to  that  in 
Berlin,  the  oldest  central  station  in  Germany — were  for  the  first 
ktme  to  a  certain  extent  gratifying,  for  though  the  average 
age  of  tho  lamps  for  the  year  was  only  180  instead  of  500  hours, 
lEid  their  profitableness  aepends  on  tneir  hour-burning  capacity, 
there  has  been  some  recompense  in  improvements  in  the 
coostructiga  of  motors,  dynamoa^  etc.<,uidvcv  \\k!^  ^jtK^riiSt. 
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NOTES. 


Personal. — Mr.  W.  M.  Mordey  haa  been  on  a  visit  to 
16  United  Sutea. 

Electrio  Caltare. — A  farmer,  outside  Madrid,  drives 
l&is  ploHf^ha  by  olcctnc  motors. 

Wath. — The  question  of  electric  lighting  recently 
Hisctisscd  at  Wath  (Yorks.)  haa  been  abandoned. 

Morley. — A  new  town  hall  is  to  be  erected  at  Morley, 
near  Loeils.     Someone  ought  to  put  in  the  electric  light, 

Cologne. — A  large  and  important  central  station  for 
supplying  18,000  lamps  in  Cologne  is  eicpected  to  be  ready 
to  start  within  the  next  month. 

Utilising  the  Rhine  Falls. — Capital  to  the  extent  of 
over  £600,000  has  already  been  subscribed  to  the  scheme 
(or  utilising  16,000  b.p.  from  the  Rhine  to  Rheinfeldeo. 

Manchester  Eleotrioal  School. — The  electrical 
dej)artmoiit  of  the  Manchester  Technic;i!  School,  for  the 
practical  training  of  electrical  enginoora,  will  be  ready  for 
opening  this  winter. 

Eastleiffh.— The  lighting  of  Eastleigh,  Southampton ^  is 
to  be  carried  out  by  64  lamps.  The  gas  comi>any  have  the 
matter  in  hand,  but  the  local  electrical  men  might  give  the 
matter  their  attention. 

■  Submarine  Cables. — On  the  27th  August  will  be 
awarded  at  Paris  (10.'^,  Rue  de  Crenelle)  the  public 
contract  for  the  establishment  of  submarine  cables  (1) 
between  Marseilles  and  Oran,  and  (2)  l>etween  Maraeillea 
and  Tunis. 

Nelson  (Lano8.)« — '^^^  Neleoji  Corporation  have 
decided  that  should  100  tradeBj>eople  and  others  give  a 
g;uarantoe  to  take  the  electric  tight  far  three  years,  a 
scheme  for  electric  lighting  will  be  introduced  under  the 
provisional  order  of  1883. 

Sale. — As  will  be  seen  elsewhere,  a  sale  *'  by  tender  " 
will  take  place  on  August  19th  and  20th  of  a  bankrupt 
stock  of  electrical  appliances,  including  lamps,  wires, 
switches,  instruments,  and  tools,  by  Mr.  Fredk.  Miller,  2, 
Serle-street,  Lincoln'a-inn-fields. 

Cork. — The  Cork  Gas  Consumers'  Company  recom- 
rnend  a  dividend  of  8  jjor  cent,  taking  £813  from  the 
reficrve.  which  now  stands  at  £1 1,0:^8,  or  £578  leas  tUan 
Lost  year.  The  directoi-s  contempluto  seeking  fwwors  to 
supply  electric  light  as  well  as  gas. 

Rochester  Station. — The  new  works  of  the  liocheater 
and  Chatham  Electric  Lij^hlinj^  Cnmp.iny  are  satii^factorily 
j»roceeding.  New  boilers  h;ivo  been  fixed,  xm\  the  engine 
which  was  used  in  anpplyirti;  the  electric  current  to  the 
Edinburgh  Exbil*  ii.»n  haa  betni  piut;b:ispd. 

River  LiKhta. — The  committee  reported  at  the  last 
meeting  of  the  Scnitlnvuiptoii  Town  Council  that  the  iron 
column  foi-  high  li;;ht  had  ireon  erected,  and  that  the  daily 
lighting  and  extiriguishiiig  of  those  lights  would  in  future 
be  attended  to  by  the  harbour  master  at  a  remuneration  of 
£r)  per  aiumm. 

Dover»Boalosne  Cable. — The  telegraph  cable  between 
Dover  and  Boulogne  is  to  be  relaid  and  a  change  made  in 
the  course  it  takes  across  the  Channel,  it  having  been  deemed 
advisable,  in  consoqucnco  iA  the  injury  no  frequently  done 
to  the  cable  at  the  ba.se  of  the  Shakespeare  Cliff,  to  take  the 
cable  on  to  Folkestone. 

Maidstone. — At  a  private  meeting  of  the  Maidstone 
Local  Board,  on  Tuesday  morni.ig,  the  ijuestion  of  stjpply- 
ing  the  town  by  electricity  was  considered,  and  it  wus 
resolved  to  apply  to  the  Dourd  of  Trade  for  a  provisional 


h. 


order,  and  also  if  possible  to  put  their  rights  into  the  hands 
of  an  electric  lighting  company. 

Richmond. — The  works  for  the  weir  and  footbridge 
are  now  actively  be?un  at  Isleworth.  If  anything  is  to  bo 
done  with  the  idea  recently  mentioned,  of  utilising  the 
waters  thus  dammed  back  for  the  generation  of  electric 
power,  no  time  should  l>e  lost  in  putting  the  subject  before 
the  Thames  Conservancy  in  a  practical  form. 

Uanffollen. — A  letter  was  read  from  Mr.  Graesser, 
Argoed  Hall,  at  the  meeting  of  the  Llangollen  Highway 
Board,  asking  (permission  to  place  up  electric  wires  over 
the  road  in  Vroncyssylltait  The  Board  agreed  to  the 
application  on  condition  that  the  regulations  of  the  Board 
of  Tratle  in  reference  to  such  matters  be  complied  with. 

Beanfeast. — Messrs.  Swinburne  and  Co.'s  staff,  work- 
men, and  employe's  had  their  first  annual  beanfeast  on 
Friday.  They  went  in  a  steam  launch  from  Staines  to 
Windsor,  where  they  had  dinner.  They  then  came  down 
to  Savoy's  Weir  for  tea,  and  returned  to  Teddington  in  the 
evening,  spending  a  pleasant  day  in  spite  of  occasional 
showers. 

Electric  Woollen  Mills. — An  interesting  item  of 
news  comes  from  Siebneii  in  Switzerland,  where  1,000  h.p. 
is  to  be  utilised  from  the  River  Aar.  Of  this  400  h.p.  is 
to  be  utilised  in  Siebnen,  and  a  new  woollen  factory  to  be 
driven  electrically  is  to  be  erected  by  Messrs.  Sulzer- 
Escher,  of  Zurich.  The  factory  will  give  employment  to 
600  workmen. 

East  AfHoan  Cables. — The  Qorman  Government  has 

decided  to  establish  telegraph  lines  along  the  whole  of  the 
German  East-African  Coast.  Three  officials  have  left  Berlin 
for  Bagamoya,  where  they  will,  immediately  after  their 
arrival,  commence  the  preliminary  work  in  connection 
with  the  new  lines.  Bagamoya  and  Saadani  will  be  first 
connected  by  wire. 

More  Exhibitions. — Exhibitionists  are  going  to  have 
a  wide  experience  of  the  world  in  the  next  few  years.  This 
year  Germany,  next  Palermo,  then  Chicago.  After  that 
Buda  Pesth,  for  we  see  that  it  has  been  decided  that  an 
International  Exhibition  shall  be  held  at  Buda  Pestb  in 
1895,  the  thousandth  anniversary  of  the  creation  of 
Hungary  as  an  independent  state. 

Blackpool. — Some  of  the  Town  Council  of  Blackpool 
want  the  electric  light  at  once,  others  wish  to  see  the 
scheme  kept  back  six  or  eight  months.  The  committee 
who  have  the  matter  in  band  complained  there  was  so  much 
to  do  that  electric  lighting  must  wait,  iLiu\  was  rlubbed  the 
**  farce  committee  **  for  its  pains.  The  report  was  sent  back 
for  reconsideration  by  a  large  majority. 

Electric  Pumps. — The  Thomson  Houston  Company 
make  electric  pumps  for  supply  of  water  in  buildings  with 
motor  and  force  pump,  the  motor  having  an  automatic 
arrangement  for  stopping  when  the  tank  is  full  and  starting 
just  before  it  gets  empty.  Gould  triplex  pumps  are  used 
with  a  capacity  of  100  gallons  an  hour,  raised  30ft.  high, 
run  with  a  \  h.p.  motor  off  the  town  electric  mains. 

Bamsley. — The  Park  and  Lighting  Committee  of  the 
Barnsley  Town  Council  reported  on  Tuesday  that  the 
borough  surveyor  laid  before  the  committee  a  scheme  and 
plan  prepared  by  him  for  the  supply  of  electricity  to  a 
smaller  area  than  the  oi^e  referred  to  in  the  Barnsley 
!  Electric  Lighting  Order,  and  the  committee  adjourne<l  the 
I  consideration  thereof  until  their  next  meeting. 

'       Holbom. — A  letter  was  read  at  the  last  meeting  of  the 
I  Holborn  District  Board  from  the  City  of  London  Electric 
Lighting  Company,  stating  tlv-aJL  iVvvj  vivXiKvA^Wsi  v^-^"^  x*^ 
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the  Board  of  Trade  next  December  for  a  provisional  order 
for  lighting  the  Holborn  district,  and  asking  for  an  op]»or- 
tunity  to  discuss  the  mutter  with  a  committee  of  thu  Boaict. 
On  the  suggestion  of  the  clerk,  the  matter  was  referred  bo 
the  Committee  of  Works. 

Old  Stadents'  Party. — A  garden  party  of  the  Old 
Students'  Association  will  take  place  in  the  grounds  of 
Glebe  Lodge,  Champion  hill,  on  Saturday  afternoon, 
September  5,  from  3  to  7  p.m.  Tickets  (2s.  Gd.)  are 
to  be  had  on  application  to  the  Hon.  Sec,  88,  Queen 
Victoria-street,  and  early  application  is  requested.  The 
meeting  will  be  enlivened  with  tennis  and  music,  and  un 
enjoyable  afternoon  is  to  be  expected. 

New  Cable  to  Germany. — The  laying  of  a  new  cable 
between  England  and  Germany  has  been  completed.  The 
cable  was  laid  between  Bacton  (a  town  to  the  north  of 
Lowestoft),  in  England,  and  Emdon,  in  Germany.     Herr 

tvon  Stephan,  Minister  of  Posts  and  Telegraphs,  left  Berlin 
for  the  latter  town  in  onier  to  attend  the  arrival  of  the 
English  cableship  "Faraday."  The  cable  is  450  kilo- 
meti-es  long,  and  will  cost  2,000,000  marks  (£100,000). 
This  is  the  12th  cable  connecting  England  and  Germany. 

Eleetrio  Heater. — Neat  little  pamphlets  are  issued  of 
the  6111*1011  electric  heater  by  the  Burton  Electric  Company 
of  Kichmond,  Virginia,  and  the  Electric  Merchandise  Com- 
pany, 11,  Adams-street,  Chicago.  The  heaters  are  now  in 
use  in  a  considerable  number  of  cars  at  Joplin,  Springfield^ 
Indianapolis.  The  normal  current  i.s  three  amperes,  and 
the  extra  cost  of  fuel  is  inappreciable  at  the  station.  The 
boaters  are  being  applied  on  steam  railways,  and  a  large 
block  of  buildings  has  been  fitted  with  them  in  the  private 
apartments. 

Eleotrioal  Standards.— Before  the  rising  of  Parlia- 
ment last  week  a  report  was  presented  by  the  committee 
appointed  by  the  Board  of  Trade  to  consider  and  report 
whether  any,  and,  if  so,  what  action  should  be  taken  by 
the  Boai'd  under  section  6  of  the  Weights  and  Measures 
Act,  1889,  with  the  view  of  causing  new  denominations  of 
standards  for  the  measurement  of  electricity  for  use  for 
trade  to  bo  ma<le  and  duly  verified.  The  report  was 
accompanied  by  the  minutes  of  proceedings  and  evidence, 
and  appendices. 

Dnblin* — At  the  meeting  of  the  Dublin  Corporation 
Blast  week,  the  Lord  Mayor  moved  *'  that  a  meeting  of  the 
*  Council  be  held  on  the  14th  September  to  consider  and 
take  action  in  reference  to  making  application  to  the  Board 
of  Trade  for  a  provisional  order  to  replace  the  licence  of 
3rd  May,  1889,  empowering  the  Cor^wration  to  sui>ply 
electricity  for  public  purposes,  and  that  of  24th  June, 
1890,  to  8Ui)ply  for  private  purposes,  and  to  embi*ace  both 
these  licenses  and  their  objects.  The  motion  was  seconded 
by  Mr.  Healy  and  adopted. 

Newcastle. — Street  lighting  by  electricity  is  making 
progress  in  Newcastle.  One  after  another,  our  larger  open 
spaces,  says  the  Newcastle  Daihj  Chronicle,  are  being  illu- 
minated by  means  of  the  arc  light.  The  latest  extension  in 
this  line  is  the  illumination  of  the  space  at  the  top  of 
Westgatc  Hill.  The  arc  light  fixed  there  has  a  brilliant 
effect  on  its  sutToundings.  It  causod  quite  a  sensation  on 
its  first  appeantnce  last  Saturday  night.  As  compared  with 
the  electric  light,  gas  is  clearly  out  of  the  running  as  far  as 
the  lighting  of  large  areas  is  concerned. 

Transmission  of  Poiver  in  Scotland. — Electric 
transmission  of  [jower  is  growing— slowly,  it  is  true ;  but 
the  fact  demonstrated  and  the  utility  felt,  the  practice 
will  not  linger  long  before  becoming  an  everyday  affair. 
.We  arc  ])leased  to  notice  an  instance  of  the  kind  in 
oth/id     The  Caledoni&n  ABqqral  Oil  Company,  at  the 
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Lanark  Town  Council,  submitted  1 
across  the  White  I^ccs,  and  asked  for 
missiuu  for  the  ti'auamiHeion  of   electric 
drive  a  pumping  engine  at  the  loch.      Xbe 
granted. 

Electric   Transmission    Ha.n€l<a;bo^ — V 

Badt  has  already  issued  several  practical    hiuid 
electrical   subjects,  and   the   latest  to    hand    is  on 
transmission.       Mr.   Badt  gives  a  considerable  « 
information  in  a  small  sjiace  on  the  problems  of 
mission  of   power,  calculating  fall   of   voltage, 
power  of  water,  and  kindred  practical  problems 
electrical  engineer  has  to  face.     The  hand-book  has 
rous   illustrations  and   carefully   compiled    tables.     Iti 
published  (price  one  dollar)  by  the  £Iectrician  Publi 
Company,  of  Chicago. 

Foretelling  Storms. — The  telepbono,  it  is  fUli 
can  be  used  with  great  satisfaction  for  foretelling  starM 
By  placing  two  iron  bars  at  seven  or  eight  yards  disUsi 
from  each  other,  atid  then  connecting  them  on  one  aidek 
a  copper  wire  covered  with  rubber,  and  on  the  other  ok 
with  a  telephone,  a  storm  can,  so  it  ia  stated,  be  predifU 
at  least  12  hours  ahead  through  a  sound  heard  in 
receiver.  As  the  storm  advances  tho  sound  resemUei 
beating  of  hailstones  against  glass.  Every  flash  of  ligfal 
produces  a  shock  similar  to  that  of  a  stone  cast  agaliut 
diaphragm  of  the  telephone. 

Ships*  Compasses.— In  reply  to  the  remarks  is' 
William  Thomson's  recent  letter  relating  to  coi 
systems  of  wiring,  Messrs.  J.  D.  F.  Andrews  and  Qk 
write  •'  to  respectfully  state  that  Sir  William  has  not  bis 
fully  informed  regarding  our  method  of  wiring,  ai»] 
would  state  that  we  completely  fulfil  the 
desired  by  Sir  William  by  effectively  insulating 
conductor  of  our  wire  from  the  ship's  hull  in 
where  the  compasses  are  at  all  likely  to  be  iafiueotti' 
They  add  that  a  more  detailed  description  of  their  metW 
of  insulating  the  outer  conductor  was  published  the  ntf 
following  Sir  William  Thomson's  letter, 

York. — At  the  meeting  of  the  York    City  Coondll 
Monday,  Alderman  Agar  moved   the   confirmation  of  1 
minuLes  of  the  Streets  and    Building   Committee, 
stated  that  the  committee  had  taken  into  consideration  j 
report  of  Mr.  R.  E.  Cromptou  upon   the  proposed  lie 
of  the  city  by  electricity,  which  had  been  printed. 
committee  resolved  that  the  Electric   Lighting  Sub 
mitteo  be  requested  to  visit  places  where  the  high  and  I 
tension  system  of  lighting  is  in  use,  and  report  upon 
working   of    the    same.      Considerable  discussion  eoMtJ 
relating  to  various  street  improvements  mentioned  inj 
report,  and  ultimately  tho  raiautos  wore  confirmed. 

Sims'  Electric  Torpedo  Boat.— A  successfol 
bition  took  place  on   Wednesday  at  Willeto   Point,  tA 
York,  of  a  new  electric  torpedo  boat  just  completed  for? 
Government.     The  requirements  of  the  Government  i 
a  speed  of  18  miles  an  hour,  with  a  cable   of   11,0 
These  were,  however,  exceeded,  the  boat  making  a 
of  20  miles  an  hour,  and  travelling  12.000ft.  in  six  minti 
and   carrying   a   cubic    2^    miles   long.      Mr.    Sims, 
inventor,    conducted     the     teat    experiment,    under  tkl  I 
direction  of  the  military  and  naval  officers,  and  in  preMoei 
of  a  number  of  invited  guests  representing  foreign  gove 
monts.  all  of  whom  declared  the  boat  to   be  a  comp 
success. 

Bradford.— At  the  Bradford  Town  Council  meeting' 

Tuesday,  the  minutes  of  the  Finance  Committee  w*.- 
adoptcd,  including  a  resolution  for  the  providing  and  fixing 
of  a\>yaratws  Cor  lighting  the  rooms  of  the  Towu 


Alderman  F.  Priestmari,  chairman  of  the  Gjia 

fcity  Supply  Committee,  presented  a  statement 

he  receipts  and  expenditure  on  the  gas  works 

•  during  the  half-year  ending  June  30  last     He  said 

profiU  amounted  to  £6,249,  against  £6,010  for  the 

Aie   period  of  last  year.     There  had  been   an   average 

rncrease  in  the  price  of  coal  of  1h.  5d.     The  gas  sales  had 

rease^l  by  £5,270.     The  total  ca pi tiU  expended  on  the 

|k8was£f)82,871. 

ledioal  Transformer.— An  interesting  application 
transformers  to  metlica!  practice  is  illustrated  in  the 
Cft  for  August  8th.  This  consists  of  an  apparatus  for 
innection  to  the  ordinary  lOO-volt  ultcrnaLing-current 
'town  mains,  constructed  by  Mr,  Schall,  of  55,  Wigmore- 
»r6et,  W.  An  8-c.p.  lamp  burns  over  the  transformer. 
Termiaala  are  supplied  to  the  coils,  which  transform  down 
to  six  volts,  giving  a  maximum  current  for  cautery  of  20 
amperes,  and  a  mimimum  current  of  two  amperes,  and 
^  volt  can  bo  obtained.  Other  terminals  are  supplied  for 
surgical  lamps,  the  power  of  which  can  be  varied  in  the 
eame  way.  The  apparatus  forma  a  neat  and  useful  addition 
to  advanced  medical  practice. 

Ulvoraton.— The  Board  of  Trade  have  written  to  the 
Ulverston  Local  Board  intimating  that  they  proposed  to 
revoke  the  electric  lighting  order.  The  letter,  said  Mr. 
Tosh,  had  caused  him  extreme  disappointment  and  almost 
pain,  The  Board  took  the  trouble  seven  years  ago  to 
obtain  a  provisional  order  for  electric  lighting,  and  they 
liad  since  done  their  best  to  keej)  their  powers  alive,  but 
jaow  they  were  curtly  told  by  the  Board  of  Trade  that  they 
intended  to  revoke  the  order.  That  meant  that  after 
spending  £]r)0  in  getting  the  order  seven  years  ago  they 
now  lost  their  powers  because  they  had  not  used  them.  It 
was  agreeJ  to  ask  the  Board  of  Trade  to  wait  two  months 
before  deciding  to  revoke  the  order. 

Fatal  Fall  of  an  Are  Iiamp.— A  tittle  girl,  Kate 
Wilkins,  aged  five  years,  the  child  of  {Kirenta  residing  at 
St.  .Tohn-street-road,  Clerkenwcll,  was  the  victim  of  a 
peculiar  accident  on  the  2l8t  of  July,  and  died  last 
Saturday  night  at  St.  Bartholomews  Hospital.  A  large 
electric  lamp,  weighing  28lb.,  had  been  suspended  outside 
the  Agricultural  Hall  to  advertise  *'  Arcadia,"  and  this, 
though  held  by  a  38-strand  wire,  suddenly  snajiped  and 
fell  on  the  child,  who  happened  to  be  passing  with  an 
elder  sister.  The  child  was  struck  down,  and  was  taken 
ftt  once  in  the  ambulance  waggon  to  the  hospital,  where 
it  was  found  her  skull  was  fractured.  The  operation  of 
trepanning  was  performed,  but  with  no  good  results. 

Electric  Moontaln  Railway. — The  waterpower  at 
Buochs,  which  is  used  by  means  of  electric  transmission  of 
power  to  drive  the  funicular  railway  up  the  Burgenstock, 
18  to  be  also  made  to  supply  an  electric  railway  at  Stauser- 
horn.  This  line  is  just  begun,  and  will  form  a  new  rival  to 
those  up  the  Righi  and  Mont  Pilatus.  A  force  of  120  h.p. 
will  1>8  available  from  the  dynamo  and  will  be  transmitted 
three  miles.  The  line,  which  is  two  miles  long,  is  divided 
into  three  sections  of  equal  length,  each  section  acting  as  a 
separate  line  with  a  motor  of  50  h.p.  available.  The  work 
ia  to  be  carried  out  similarly  to  the  Burgenstock  railway. 
MM.  Bucher  et  Durrer,  who  are  also  the  engineers  to  the  new 
railway,  have  entrusted  the  electrical  jvart  of  the  work  to 
Messrs.  Cu<^nod,  Sauetter,  et  Cie.,  of  Geneva. 

Cables  v.  Electric  Tramcars. — Mr.  John  Pat^srson, 
Chairman  of  the  Edinburgh  Northern  Tramways  Company, 
ft|>caking  on  Saturday  at  the  half-yearly  meeting,  said  it 
was  interesting  to  note  that  the  Birmingham  Tramway 
Com[>any,  whose  report  was  just  published,  stated  that  the 
exjtenditure  on  the  part  of  their  system  worked   by  cables 


was  50  per  cent,  of  the  gross  receipts,  while  the  Electric 
Ilailway  in  Loudon,  which  was  originally  intended  to  be 
worked  as  a  cable  system,  showed  that  it  was  worked  at  a 
cost  of  77  per  cent,  on  the  gross  receipts.  It  was  his 
opinion  that  the  directors  of  the  Electric  Railway  would 
regret  that  they  had  changed  their  original  intention,  and 
substituted  electricity  for  cables.  To  give  such  a  judgment 
within  the  first  year  is  rash,  to  say  the  least  of  it.  "  He 
laughs  best  who  lau;;b.s  last,"  and  cables  are  not  carrying 
everything  before  them. 

Crystal  Palace  Electrical  Exhibition.  —  The 
directors  of  the  Crystal  Palace,  in  deference  to  the  wish  of 
the  Kloctrical  Trade  Section  of  the  London  Chamber  of 
Commerce,  have  decided  to  postpone  the  opening  of  the 
Electrical  Exhibition  from  November,  lfc*91,  till  the  1st  of 
January,  1892,  on  which  date  the  exhibition  will  be 
formally  oj>ened.  We  understand  that  the  Chamber  of 
Commerce  proposed  a  further  postponement,  but  the 
directors,  anxious  as  they  were  to  meet  their  views,  could 
not  agree  to  a  later  date  than  the  1st  January  without 
breaking  faith  with  a  large  number  of  exhibitors  who  have 
applied  for  space,  and  who  are  now  prejiaring  their  exhibits. 
It  will  be  gratifying  to  intending  exhibitors  to  learn  that, 
with  the  view  of  promoting  the  success  of  the  exhibition, 
the  Cham1>er  of  Commerce  have  agreed  to  appoint  a  large 
technical  committee  to  act  with  the  directors  of  the  Crystal 
Palace  Compan}'. 

The  Liverpool  Overhead  Railway. — The  report  of 
the  directors  states  that  considerable  progress  has  been 
made  with  the  works  during  the  past  half-year.  The  main 
structure  is  erected  as  far  as  the  Collingwood  Dock ;  the 
important  opening  bridge  at  the  Stanley  Dock  is  completed ; 
and  the  accommodation  works  on  the  northern  section  are 
now  in  an  advanced  condition.  The  negotiations  with  the 
Corporation  of  Liverpool  for  the  necessary  deviations 
of  the  southern  section  have  been  concluded,  and  the 
directors  have  pleasure  in  acknowledging  the  liberal  manner 
in  which  their  proposals  have  been  met.  Sir  W.  Forwood, 
presiding  at  the  annual  meeting,  stated  that  a  contract 
for  the  equipment  and  working  of  the  lino  by  electricity 
had  been  made  with  the  Electric  Constniction  Corpora- 
tion, Limited,  of  London  and  Wolverhampton.  Two  miles 
of  the  Hue  have  been  completed  within  the  last  six  months, 
and  the  railway  will  probably  be  opened  next  spring. 

Aberdeen. — The  question  of  utilising  tidal  power  for 
electric  light  has  again  been  raised,  this  time  in  Aberdeen, 
by  a  gentleman  of  the  name  of  Mr.  Evelyn  Liardet.  The 
proposal  originated  in  a  rather  curious  manner.  The 
Duchess  of  Roxburgh,  one  of  the  ladies-in-waiting  u|>on  Her 
Majesty  the  Queen,  seems,  during  her  visits  to  Balmoral,  to 
have  gleaned  that  the  Aberdeen  authorities  have  been  con- 
sidering the  question  of  introducing  the  electric  light  into  the 
city,  and,  knowing  this  gentleman  to  be  interested  in  such 
matters,  she  communicated  to  him  the  name  of  Lord  Provost 
Stewart,  and  suggested  that  he  might  lay  hia  electric  lighting 
scheme  before  him.  Accordingly  Mr.  Liardet  forwarded  a 
pamphlet  to  the  Lord  Provost,  in  which  he  described  his 
scheme.  He  asked  ^vermission  to  examine  the  river  Dee 
with  the  view  of  ascertaining  whether  or  not  it  would  be 
possible  to  drive  electric  machinery  from  the  How  of  water 
in  the  river.     A  discussion  of  the  problem  is  arranged. 

Soathwark. — At  the  fortnightly  meeting  of  the  St. 
Saviour's  Board  of  Works,  held  at  the  Board  room, 
Emerson-street,  Southwark,  under  the  presidency  of  Mr. 
Biixter,  the  electric  lighting  question  came  under  notice. 
The  Paving  and  General  Pur[>08es  Committee  reported  that 
they  had  considered  the  application  of  the  Brush  Electrical 
Engineering  Company,  Limited,  for  the  consent  of  the 
Board   to  the  transfer,   pursuant  to   Soctlc^u  ^V  VkV  n^^^ 
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Southwark  Electric  Lighting  Order,  1891,  of  that  under- 
taking to  a  company  to  be  formed  under  the  title  of  the 
City  of  London  Electric  Lighting  Company.  The  Com- 
mittee now  recommended  that  the  Board's  consent  shouk) 
be  given  unconditionally  to  the  transfer  of  the  undertaking, 
and  also  to  the  transfer  to  the  new  company  of  the  way  leave 
agreement  between  the  Board  and  the  Brush  Company  and 
the  memorandum  thereto,  dated  respectively  November  7, 
1890,  and  April  27,  1891.  The  recommendation  of  the 
Committee  was  unanimously  adopted. 

Slectrio  Boring. — A  vast  engineering  work  is  being 

quietly  carried  on  underneath  the  streets  of  Manchester  in 
the  reconstruction  of  the  maui  drainage  system.  An 
interesting  fact  in  relation  to  this  scheme  is  that  in  the 
workings  a  new  kind  of  boring  machine  bus  been  intro- 
duced.   This  electric  borer  is  the  invention  of  Mr,  KoUett, 


the  contractor,  and  is  said  to  mark  a  great  advaiice  upon  -to  confine  the  operations  of  the  committee  entireljl 


other  machines  of  the  same  kind.  It  is  calculated  to- bore 
into  the  sandstone  rock  beneath  Deansgate  at  the  rate  of 
Jin.  per  minute,  or  20ft.  a  day.  It  will  be  worked  by 
electricity,  with  a  dynamo  of  12-h.p.  The  machine  will 
consist  of  a  drill  and  four  arms  for  boring.  Each  arm  is 
studded  with  ugly-looking  teeth,  all  of  which  do  their  work 
in  tearing  and  grinditig  up  the  rock.  As  tbe  machine  goes 
forward  with  its  work,  the  material  excavated  falls  into  a 
bucket  ready  for  rcmovaU  It  is  hoped  that  the  machine 
will  soon  be  in  regular  working  order;  and  if  it  is  as  suc- 
cessful as  is  antici{>ated,  similar  machines  will  be  placed  in 
other  places  on  the  section. 

British  Aesooiation. — Tbe  foHowing  additional  pai- 
ticulars  are  given  of  papers  promised  in  Section  A,  besides 
the  discussion  on  "Units  and  the  Nomenclature":  Prof. 
Ramsey,  "  On  the  kSiirfacu-tensiorj  of  Ether  at  Different 
Temperatures  "  j  Prof.  W.  Stroud,  "  Some  Revolutionary 
Suggestions  on  the  Nomenclature  of  Electrical  anrl 
Mechanical  Units";  Mr.W.  H.  Preece,  '* Further Kescarchcs 
on  the  Magnetic  Quality  of  Diflerent  Steels  on  the  Modes 
of  Tempering";  Prof.  S.  P.  Thomi>8on  (I),  *' Oji  some 
Points  connected  with  the  Measurement  of  Lenses";  (2) 
"  On  some  Experiments  with  Standard  Gella  '' ;  Mr.  G.  H. 
Bryan,  "  Rej)ort  on  Researches  Kelutive  to  the  Second  Luw 
of  Thermodynamics '' ;  Dr.  Johnstone  Stoney,  **  On  the 
Cause  of  Double  Lines  and  of  Kqni-diatant  Satellites  in  the 
Spectra  of  Gases";  Prof.  G.  Forbes,  "On  the  Secoiukry 
Compensation  of  Thermometers";  Mr.  J.  Swijiburnc, 
"  The  Causes  of  Variation  of  Standard  Cells  " ;  Mr.  F.  T. 
Trenton,  "Magnetic  Kxperiments  Made  in  Connection 
with  the  Determination  of  the  Rate  of  Propagation  of 
Magnetisation  in  Iron." 

Electric  Trains  for  Handsworth. — A  meeting  of 
the  Handsworth  Local  Board  was  hold  on  Wednesday, 
under  the  presidency  of  Mr.  David  Rose.  Mr,  J.  J. 
Hughes  presented  the  Highway  Committee's  report,  which 
recommended  the  Board  to  sanction  the  use  of  steam  by 
the  Central  Tramways  Company  for  a  further  period  o£ 
12  months  on  the  Birchficld  route.  Mr.  H.  Hosaol!,  in 
seconding  the  report,  said  he  hoped  it  was  the  last  time 
they  would  have  to  sanction  the  use  of  steaii.  The  com- 
pany had  electric  power  on  the  Bristol-road  route,  and  he 
considered  they  should  insist  on  the  same  system  being 
adopted  on  the  Birchfield  lino.  Mr.  Htighes  said  there  was 
no  doubt  the  company  had  a  very  serious  knock  back  by 
the  telephone  company.  He  hoped,  however,  the  tnim 
company  would  speedily  surmount  the  difficulty.  Mr. 
Hosftell  was  of  opinion  that  in  the  interest  of  the  ]>ari8h 
they  should  uke  the  matter  up  strongly.  The  property 
on  the  Birchfield  route  ha*l  dotwiorated  in  value  25  [Hir 
cent    through   tbe  abomina'  u  uf  stojim   trams. 

They  shouJ''  their  i  ctricity  or  some 


other  motive  power,  in  order  to  do  away  with  tbe  i 
Tbe  report  was  adopted. 

Manchester.— The  Electric   Lighting    Sub-CommiiiB  | 
appointed  by  the  Gas  Committee  of  the  City  Council  i 
learn  from  the  Manchester  j>apers,  have  had  under  ttasir«r  I 
sideration  the  reports  of  several  conBulting  engineers  Mto  I 
the  proposed  installation  of  the  electric  light  in  Manduric 
They  have  decided  to  recommend  the  appointment  of  an«k 
trical  engineer,  who  will  advise  as  to  the  best  system  of  li^ 
ingtobeadopted,  and  will  also  superintend  thooj>enUoMi  I 
the  contractor  whoso  tender  may  be  accepted  for  the  rat 
This  gentleman  will  receive  a  commission    on   the  ooA  ■  | 
the  scheme,  as  is  customary  in  the  caae  of  architectt,   Ik 
Bub-committee  recommend  that  the  "  low  pressure"  ihaDb  ' 
adopted,  but  further  details  of  the  scheme  will  bo  arritrf 
at  after  the  engineer  has  been  apix)inte<l.      It   ia  im 
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street  installation.  No  apparatus  in  the  interior  of 
will  be  supplied,  and  those  who  desire  to  take  adTMtije 
of  the  installation  will  have  to  execute  their  own  oofunt 
tiona.  In  this  respect  the  committee's  scheme  difci 
materially  from  the  ordinary  commercial  operationi  bI 
electric  lighting  companies. 

Redaction  in  Telephone  Rentals. — The  Weiici 
Counties  and  South  Wales  Telephone  Com|>any  annooat 
important  reductions  in  rentals  and  an  increase  of  axu  li 
the  reduced  rates  for  connections  to  their  local  teleptn* 
exchange  systems  commencing  September  I.  Each  busirtA 
or  professional  connection  for  lines  within  one  mile  radioia 
the  Company's  exchange  will  be  charged  tbe  following  nta 
X9  per  annum  on  seven  years'  agreement ;  J^IO  per  aooa 
on  four  years,  and  XI 1  for  a  yearly  agreement.  Prifia 
roaidonces,  without  business  or  professional  practice,  a*} 
now  be  connected  to  the  exchange  at  rentals  varying  inm 
£b  to  £S  per  annum  according  lodititanco,  not  exceeding oa 
mile,  from  the  nearest  exchange.  Another  iniportantfeaton 
in  connection  with  the  company's  rates  is  that  there  willU 
in  future  no  further  liability  on  the  part  of  the  renter,  utiii 
charges  are  inclusive  of  the  cost  of  construction  of  theliai^j 
erection  of  instruments,  and  maintenance  of  tbe  wboW 
proper  working  condition.  The  directors  are  prepand 
convert  the  unexpired  jieriod  of  existing  subscribers' 
uients  to  tbe  new  rates  for  either  of  the  three 
provided  that  tbe  period  is  not  less  than  that  rcmu: 
unex]nred  on  the  existing  contract 

filectric  Motors  in  France. — At  Vitry,   in  Fnui 

is  a  seri&)  of  wine  cellars  belonging  to  the  Coin 
L'Orlcans.  In  this  are  a  number  of  machines  requi 
power  to  drive,  and  the  company  recently  decided 
institute  a  distribution  of  power  by  electricity. 
Rechniewski  compound  machine  was  installed,  drivdii 
tbe  works  engine.  It  gives  a  current  of  82*5  ampeta 
at  170  volts  for  1,200  revolutions,  used  partly  for  pow« 
and  partly  for  the  entire  lighting  of  the  works.  TM 
current  is  received  by  two  motors  furnished  with  resisUnfll 
stands.  The  rest  of  the  apjiaratus  is  so  arranged  XkA 
whether  the  motors  work  or  not  there  is  no  influence  npM 
the  regularity  of  the  light.  The  lighting  is  produced  ky 
seven  arc  lamps  for  eight  amperes  in  the  courtyarda,  u^ 
three  arcs  of  six  amperes  inside;  also  10  incandescoa 
lamps  of  200-c.p.  and  50  of  IG-c.p.  in  the  workrooms  aid 
stores.  Besides  this,  the  same  com{»any  has  installed  i 
complete  system  of  distribution  of  power  iu  their  works  »t 
Paris,  where  it  is  also  used  to  drive  a  large  drum  lor 
washing  linen.  The  power  is  tjiken  from  the  engine  oted 
to  drive  a  sawmili.  An  Edison  dynamo,  20  am[>eres  awl 
110  volta  compound  wound  drives  u  motor  with  sp.-^.-i' 
winding;  this  is  used  with  gearing  to  turn  tbo  nutchi,  . 
at    76    revolutions    a    minute,   constant    a^keed,     notwiti^ 
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ending  what  power  is  required.  Tho  conductor  used 
L  copper  wire  of  10  square  millinictros,  influlated  and 
r.m  in  casing  where  it  piUses  into  the  interior. 

LBelfaat— The  reiK)rt  of  the  Gas  and  Electric  Lighting 
^■Dmittee  wiis  before  the  quarterly  mooting  of  tho  Belfast 
^Bporation  last  week.  The  Mayor  sai<l  the  council  had 
^Bointed  a  committee  seme  time  ago  to  visit  London  for 
^■purpose  of  visiting  tho  installations  of  tho  electric  light 
j^Kro,  not  for  the  purpose  of  deciding  between  gas  and  elec- 
l|jic  lighting,  hut  to  investigate  the  subject  as  to  the  best 
ijOeana  of  applying  the  eloctric  light  to  the  tliatrict  to  be 
Jghted  in  tho  City  of  BelfaHt  under  the  provisional  order  for 
|.  he  purpose.  Following  that  up^  their  committee  wont  to  a 
I  lumber  of  stations:  Paddington,  the  Groat  Western  Railway 
iDompany'a  station  in  tho  same  district,  Kensington  (High- 
jtreet),  NottingHill,  Brompton,  Charlei  house-fiquare,  Dept- 
.;ord,  and  the  Westinghouse  Company's  installation.  They 
iMTOuld  see,  therefore,  that  the  committee  had  not  been  neg- 
.octing  their  duty.  There  were  some  difliculties  in  the  way 
L^f  that  committee  reporting;  fully  at  [u-eaent  It  was  true 
;hat  they  found  that  tho  eloctric  light  was  in  practical  oi>era- 
lion  in  London,  but,  at  the  same  time,  they  were  not  able 
ito  get  proper  data  as  to  the  cost  in  oirler  to  lay  a  full 

Krt  before  them.  Further  enquiries  were  being  made 
rder  to  complete  the  report,  which  would  be  laid  in 
V  days  before  them.  There  w:\s  a  tendency  in  tho  public 
tinind  to  imagine  that  because  they  were  going  to  light  a 
tamall  district  of  Belfast  by  electricity  that,  therefore,  all 
tpi*ogreBs  in  the  gas  works  should  be  stopped.  No  greater 
linistake  could  be  made.  The  experience  of  largo  cities 
jmich  as  Manchester,  Leeds,  and  other  places,  was  that, 
ialthough  they  had  the  electric  light  in  full  o(>eration,  the 
consumption  of  gas  was  actually  increasing  ©very  day.  He 
thought  it  was  well  for  tho  citizens  of  Belfast  that  they 
fibould  get  it  out  of  their  minds  that  for  the  present  at  leant 
the  electric  light  was  likoly  to  be  a  successful  rival  of  gii-s. 
On  the  contrary,  there  existed  an  urgent  necessity  for  the 
i  extension  of  their  present  gas  works,  and  they  would  have 
to  tl^ke  into  consideration,  at  an  early  day,  how  they  were 
'going  to  extend  those  gas  works.  He  thought  they  ran  a 
groat  risk  in  going  through  another  winter  without  increase 
of  light.  The  reiK)rt,  which  stated  the  committee  hojied 
to  rejK)rt  ftirther  in  August,  was  adopted. 

Binuingham  Tramways. — At  the  annual  meeting 
of  the  Birmingham  Central  Tramways  Company  on 
Tuesday,  the  chairman  (Mr  Joseph  Ebb  Smith)  made  the 
following  references  to  electric  traction  :  They  were  bounds 
he  said,  to  look  forward  to  the  future,  and  they  knew  that 
the  abolition  of  steam  traflic  was  but  a  question  of   time. 

I  It  was  tuelecs  to  blink  tho  fact  that  in  future  another  form 
of  traction  wouM  very  probably  obtain.  But  during  the 
whole  tenure  of  his  office  ho  had  most  scrupulously 
abstained  from  anything  approaching  to  prophecy,  and  he 
bade  them  take  this  comfort  home  with  them — that,  having 
regaid  to  the  character  of  the  main  lines  of  the  city,  and 
having  regard  to  the  accounts  of  the  cable  department  which 
wore  now  before  thorn,  when  the  tibio  arrived  for  the  recon- 
struction of  the  form  of  traction  haulage  of  the  company  the 
present  shareholders  need  notfearordoubttbeirown  position. 
Ho  did  not  advocate  any  rash  or  sudden  change.  Thoy  had 
had  a  period  of  strain  in  the  ()ast ;  they  asked  for  tho  con- 
sideration of  the  local  authority  and  those  in  [tower  during 
the  i)eriod  of  rest  and  experiment,  and  during  which  they 
might  obtJiin  something  like  certainty  with  regard  to  the 
results  of  working  any  other  systems.     Whenever  it  did 

I  come,  it  would  be,  in  his  opinion,  an  advance  from  solidity 
of  position  to  prosperity,  and   not  a  case  of  injury  to  the 

,  oixliuary  shareholder,  by  reason  of  the  transformation.  As 
to  the  cost  of  fuel  during  the  {taai  year,  he  said  it  would  not 


be  without  interest  to  them  if  he  quoted  the  comparative  in- 
creases in  tho  cost  of  the  fuel  during  tho  last  four  years.  Tho 
fuel  which  cost  lOs.  5d.  per  ton  in  1887  had  risen  step  by  step 
to  more  than  178.  in  1890-91.  Fortunately  for  them  the 
increase  in  the  cost  of  fuel  had  been  commensurate  with 
prosperity,  increased  traffic,  and  increased  profits.  In 
answer  to  Mr.  Whitfield  as  to  the  cost  of  the  electric  tram- 
way in  Bristol-road,  tho  Chairman  replied  that,  roughly 
speaking,  tho  cost  was  about  £30,000.  Mr.  Whitfield  : 
What  did  the  cable  tramway  cost  ?  Tho  Chairman  said 
that,  roughly  speaking,  the  cost  was  about  50  or  60  per 
cent,  more  than  the  electric  tramway.  Mr.  Whitfield : 
That  is  about  £30,000.  The  Chairman  said  he  was 
speaking  of  the  cost  of  construction,  but  they  must  bofir  in 
mind  the  question  of  working,  which  wiis  a  more  intricate 
subject.  Tho  motion  for  tho  adoption  of  the  report  (which 
we  gave  last  week)  was  carried  unanimously. 

Gaiety   Theatre,  Dablia, — Ireland   ik)3S66&cs  in  the 
Gaiety  Theatre  at  Dublin  what  is  described  aa  one  of  the 
best  appointed  theatres  in  the  throe  kingdoms.  Mr.  Michael 
Gnnn  has  recently  determined  to  carry  outa  very  extensivo 
series  of  improvements,  amongst  which  the  complete  fitting 
of  the  electric  light  stood   foremost.     This  has  been  very 
successfully  carried  out  within  four  weeks'  time,  under  the 
supervision  of  Mr.  Harry  South,  who  was  engaged  by  Mr. 
Gunn  for  that  purpose,  and  several  of  his  special  stage 
appliances  were  introiluce.l.      The  interior   is   hung  with 
handsome  electroliers^  fitted  with  delicately   tinted  glass 
flower  bulbs.     The  construction  of  the  entire  and  complex 
[daut     was     entrusted     to     the     Electrical     Engineering 
Company  of  Ireland,  and  was  carried  out  under  their  chief 
cTiginocr,  Mr.    Porte.     Behind  the   stage   entrance  is  the 
engine-house,  whore  two  Otto  gas  engines  (14h.p.  each) 
have  been  erected  by   Messrs.  Crossley  and  Co.,  of  Man- 
chester.    These  engines  have  l)een  specially  designcil  for 
electric  lighting  pur{>0608,  and  are  the  first  of  their  kind 
that  have  been  sent  to  Ireland.     They  drive  two  compound 
wounrl  dynamos  built  by  Messrs.  Laurence  and   Scott,  of 
Norwich.     Moth  ongines  and  dynamos  were  specially  con- 
structed for  this  contract,  and  either  set  is  capiible  of  lighting 
all  the  lamps  that  will  bo  in  use  at  one  time.  The  dynamos  are 
driven  by  cotton  ro|>e8.   Tho  engine-house  also  contains  very 
conii>lcte  switching  arrangements,  which  enable  the  load  to 
be    thrown  at  an   instant'.<3    notice    from    one   engine    and 
dynamo  to  the  other  without  a  break,  not  a  flicker  being 
apparent  in   the   250  lam[>s  of  the  installation.     The  roof 
above   presents  a   curious   appearance.     It  is  covered  by 
a  network   of  wires   communicating   with    a  switch-boarti 
at  the  side  of  the  stage,  which  is  provided  with  a  aeries 
of  levers  governing  the  entire  lighting  system  of  the  house, 
and  with  indicators  which  show  the  pressure  and  quantity 
of  tho  current.     From  this  [>oint  tho  lights  employed  for 
all   stage  ejects   are   controlled.      Resistances   have   been 
arranged  so  that  it  is  ]>ossible  to  lower  the  lamps  in  different 
degrees    from    full    power     to    a    mere    glow,   and    the 
turn     of     a     handle     upon     a    circular     plate     reduces 
the    number    of     footlights,    so     that     any     concoivablo 
quality    of     illumination     is     producible    at     will.      To 
this  part  of   tho  installation    Mr.   Gunn,   who   is  himself 
an  electrician  of  some  exi>ericnce  in  connection  with  the 
lighting   of    the    Savoy,   has  given    jKirticular  attention, 
and  tho  system  is  considered  as  perfect  as  it  is  ])08fiiblo 
for  modern   scientific  skill   to   render  it.     Tho  whole  of 
the    work   rotlects    tho    highest    credit    upon    those  on - 
g.ige<l    in    it.       Tho    machinery   bad    to    be    built,  "he 
8wit<:hirig  arrangements  de^tignod  and  made,  and  the  entire 
plant  perfectly  fitted  in   throe  weeks  after  the  order  was 
rece  ved.     All  hands  worked  night  and  day  and  no  labour 
was  spared.     The  trial  on  Satuixlay  was  a  i^eat  «ULQC(!»b. 
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ON  A  TEST  OF  E  WING  AND  MACGREGOR'S  METHOD 
OF  MEASURING  THE  ELECTRICAL  RESISTANCE 
OF  ELECTROLYTES.* 

BY    PKOF.    J,    (i.    MACGRKGOR,    D.SC,    DALHOUSIE    COLLEGE, 
HALIFAX,    N.S< 

Some  time  ago  Prof.  Ewing  and  I  published  a  papert  on 
the  electrical  conductivity  of  certatn  saline  solutions,  iu 
which  we  gave  the  results  of  observations  of  the  resistance 
of  electrolytes  by  a  very  simple  metho<I,  requiring  no 
elaborate  apparatus,  and  capable,  therefoic,  of  beittt^  applicvl 
at  a  moment's  notice  in  any  laboratory  provided  with  the 
usual  outfit  of  galvanometors  and  resistance  coils.  Shortly 
after  the  pubHcation  of  our  (Kiper  it  was  sharply  criticised 
by  Prof.  Beetz,!  who  endeavoured  to  show  that  the  method 
was  defective  and  the  results  untrustworthy.  In  reply ,g  I 
showed  that  he  had  completely  misunderstood  our  method , 
and  that  the  data  on  which  he  based  his  condemnation  of 
our  results  wore  insufficient.  Subsequently,  Prof.  F. 
Kohlrausch  |1  subjected  our  method  to  criticism,  expressing 
the  opinion  that  the  kind  of  galvanometer  which  it 
demanded  was  incapable  of  construction,  and  pointing  out 
that  his  results  dlB'ered  from  ours,  in  cases  in  which  wc 
had  experimented  with  the  same  salts,  by  various  amounts 
ranging  from  0  to  12  \yeT  cent.  I  have  not  the  slightest 
doubt  that  Prof.  Kohlrtiusch's  results  are  far  more  accurate 
than  ours.  For  apart  from  the  undoubted  trustworthiness 
of  his  method,,  he  i^  an  experimenter  whose  ability  atid 
experience  have  long  ago  been  placed  beyond  question, 
whereas  at  the  time  of  the  publication  of  our  paper  Prof. 
Ewing  and  I  were  both  students,  and  possessed  little  of 
the  |>ower  of  avoiding  errors  which  only  experience  cin 
develop.  But  while  it  may  be  regarded  as  practically 
certain  that  our  results  were  by  no  means  exact,  it  has 
always  seemed  to  me  to  be  doubtful  if  Prof.  Kohlrausch'a 
opinion,  that  a  galvanometer  such  aa  our  methoil  requires 
was  incapable  of  construction,  was  well  based.  And  as 
our  method  is  simple,  and  if  trustworthy  would  be  very 
convenient  for  ordinary  laboratory  worlt^  I  have  thought  it 
well  to  test  it. 

As  the  method  refered  to  has  been  apjmrently  mis- 
understood and  ceitainly  inaccurately  described  even  by 
such  exact  authors  as  Prof,  G.  Wiedemannll  and  Prof. 
Chrystal**,  it  seems  probable  that  our  description  of  it 
must  have  been  defective.  It  may  therefore  be  well  for 
me  to  describe  it  anew  before  referring  to  the  test  which  I 
have  recently  applied  to  it. 


liOt  A  B,  B  C,  C  D.  D  A,  B  D,  and  A  C,  Fig.  1,  be  six 
metallic  conductors  with  similarly  named  ends  connected,  of 
which  A  C  contains  a  voltaic  cell  or  battery  of  E.  M.F.,  E, 
so  inserted  as  to  send  a  current,  say,  from  A  to  C  through 
B  and  D.  Then,  as  is  well  known,  it  may  be  shown  by 
means  of  Kirchboifs  equations  that  if  G  is  the  strength  of 
the  current  flowing  in  B  D,  and  i\,  r,,  r^,  r^,  g  and  h  the 
resistances  of  A  B,  B  C,  C  D,  D  A,  B  D,  and  A  C  (including 
that  of  the  battery),  respectively,  we  have 

-  •  A  paper  read  before  the  Royal  Society,  Canada, 
^  "Trans.  Roy.  Soc.  Edin.,"  Vol.  xxvii.  (1873),  p-  51. 
i  "Sitzunberger.   d.    Mdunchener    Akad.,"    1875.   p.   59,   and 
"Poke.  Ann.."Bd.  cliv.  (1875),  ».  450. 
8  "Proc.  Roy.  Soc.  Edin.."  1874-75.  p.  545. 
II  "Wied.  Ann.,"B.-]         M'^"^"*    ■   3-J. 
IT  "Die  Lehre  von  ■!  "  Bd.  I,  s.  589. 

••'•Encyc'  '  Ed.,  Art.  "Electricity," 


G  =  E  (fa  r^  -  r^  r^)  I  h  g  {r^  ^  r,  +  r^  •¥-  O  +  ^('i+^ 
(rj  +  fa)  +  y  (fj  +  r^)  (fj,  +  r,)  +  r^r^  (r^  +  rj  +  r,  r,  (r,  +f^ 

It  follows  that  G  and  v..  i\  - 1\  r.^  must  vanish  togeUw.i 
upon  this  result  the  measurment  of  the  resistance  of  i 
conductors  by  means  of  Wheatstone's   bridge  de:   ; 
key  is  inserted  in  A  C  so  that  the  current  may  : 
to  tlow  through  the  system  of  conductors  as  often 
be  desired.     A  galvanoscope  is  inserted   in   BD  soi 
indicate  whether  or  not  a  current  is  flowing  throuf'^ 
branch.     The  conductor  whose  resistance   is   to  be  i 
mined    is    made    one    of    the    "  arms  "    of    the 
AB,  EC,  C  D,  or  DA,  and  the  resistances  of  one  or j 
of  the  other  arms  are  then  adjusted  until  on  sen 
current  through  the  system,  the  galvanoscope 
indication.     Since  in  that  case  T.,r^  -  r^  r3  =  0,  and 
these  four  quuntitiea  are  known,  the  fourth  may  at 
determined. 

The  determination  of  the  resistance  of  an  electi 
nut  in  general  so  simple,  because  it  can  be  connected' 
the  other  conductors  as  one  of  the  arnis  of  the  brii 
by  means  of  electro<les.  Those  electrodes  must 
substance  on  which  the  electrolyte  has  no  chemical 
and  in  most  cases  should  therefore  be  of  platinum, 
no  sooner  does  the  current  pass  through  an  electrolytic  oi 
with  platinum  electrodes  than  they  become  (»olarifted,  ai^ 
the  electrolytic  cell  becomes  in  fact  a  voltaic  cell,  irSku 
E.M.F.  which  increases  from  the  value  zero  to  a 
maximum  value,  and  which  tends  to  send  a  current  xo 
direction  opposite  to  that  of  the  pobrising  current 

In  one  very  important  case,  that  of  an   electrolytic 
containing  solution  of  iiinc  sulphate   of    proper 
with  amalgamated  zinc  electrodes,  a  current   prodi 
polarisation,   and  as  my  experiments*   have    shown 
there  is  also  in  this  case  no  appreciable  transition  r 
the  resistance  of  solutions  of  this  salt  may   be  detenniMt 
as  exactly  and  aa  simply,  and  by  the  same  method,  u  Uii 
of  metallic  conductors. 

In  general,  however,  platinum  electrodes  must  bemad 
and  if  an  electrolytic  cell  with  these  electrodes  be  inKfA 
in  one  of  the  arma  (aay  C  D)  of  the  bridge,  we  have,  uk 
as  the  current  begins  to  How,  an  opposing  E.M.F.  inC 
and  therefore  the  expression  for  G  given  above  no 
applies.  Let  e  be  the  value  of  this  opposing  E.M.F. 
polarisation,  at  any  given  instant  after  the  curi 
beguji  to  flow,  r.^  being  the  resistance  of  the  elecl 
cell  and  the  wires  by  which  it  is  connected  to  C 
Then  it  is  easy,  by  writing  down  Kirchoflfs  equataoos, 
show  that 

G  =  E  (r./,  -  iY^)  - 1  \b{r^  +  rj  +  ?-,(r,  +  Tj)]  /  hg{j^  +  r,+f,* 

^4)  ■^- ^  ('i  +  ''1) ('■«  +  '3)  +  ^  ('•1  +  •'•3)  ('•3  +  '4)  +  '-1  '«('■«  +'i)< 

The  second  factor  of  the  second  term  of  the  numfl 
and  the  denominator,  of  this  expression,   are 
positive  tjuantities,  and   E  and   c  change     sign 
Suppose  now  that  the  resistances  of  the  arms  of  the' 
are  so  adjusted  that  r.^  r,  -  r,  r^  has  a  finite    positive  ' 
then  at  the  instant  at  which   the  current   begins  to< 
throtigh  the  system,  t  being  zero,  G    has   a    positive 
negative  value  according  to  the  sign  of  E.     Aa  time  go»o 
n  increaaeB,  and  therefore  G  diminishes  numerically.     AfU 

a  certain  time,  provided  that  the  resistances  of  the 

and  the  maximum  value  of  e  are  such  that  we  may  han 

«[Mri+r,)+r^(ri  +  rg)]>E(r2r^-rj  r^), 
G  becomes  76ro,  and  ever  after  that  G  will  be  neo-ativDL 
was  positive  before,  and  positive  if  it  was   negative  befoi 
In  short,  pmviied  r^  r^-t^  r.j  has  a  jjositive    value, 
current  through   B  D  Hows   first   in    one    direction  '■ 
gradually  diminishing  strength,  and  then  in  the  opi 
direction. 

With  u  battery  of  given  E.M.R,  the  greater  the  vala«< 
^i  ^K  -  ^1  's— ^'^M  the  farther  the  arms  of  the  bridge  are 
the  adjustment,  which,  for  /^  =  0,  would  give  no  current  » 
B  D,  the  longer  is  the  time  in  which  G  has  the  same  sjeb 
as  at  the  instant  at  which  the  current  begins  to  flow.  If 
this  value  be  made  small,  that  time  becomes  small  ■  and  il 
the  reaifltancea  be  so  adjusted  that  r,r^  -  r,  r^  J  0,  l&i 

•  "Trane.  N.  S.  Inst.  Nat.  Set,"  Voi  vi  (1882-83),  p.  47. 
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i  through  B  D  flowfi  at  the  outset  in  the  same 
m  as  Bubfle<^uently. 

ovr  we  hftd  a  galvanoacope  which  would  roapond 
aneouely  to  any  change  in  the  current  Howing 
h  it,  80  that  at  any  instant  it  would  indicate  the 
)n  of  the  current  flowing  through  it  at  that  inatantj 
t  were  inserted  in  B  B,  it  would  be  [>o3sibIe  to  make 
:t  determination  of  the  resistance,  r^,  of  the  electro- 
all.  It  would  only  bo  necessary  tirat  to  cot  the 
ices  of  the  arms  so  adjusted  that  on  passing  the 
,  the  gatvanoscope  would  give  a  double  detlectioii 
ing  a  current  first  in  one  direction  and  then  in  the 
md  next  to  change  step  by  step  the  adjustment  of 
[stances  of  the  arms  until  on  passing  the  current  the 
on  would  just  cease  to  bo  double.  For  the  adjust- 
E  resistances  with  which  the  deflection  of  such  an 
aent  would  just  cease  to  be  double  is,  as  we  have 
ach  that  r..  r^  —  r,  t.^  =  0.  A  galvanometer  of  the 
y  form,  but  with  a  mirror  and  magnet  of  indefinitely 
Qoment  of  inertia,  hung  by  a  fibre  offering  no  resist- 
>  torsion  would  form  an  instrument  of  the  kin<^l 
d<  But  such  a  galvanometer  is,  of  course,  ideal 
I  an  actual  galvanometer  in  the  bridge,  having  a 
I  and  mirror  with  finite  moment  of  ineitia,  no 
luble  motion  of  the  magnet  can  bo  produced  until 
rent  has  acted  for  a  certain  time.  Obviously,  there- 
we  start  with  such  an  adjustment  of  the  resistances 
arms,  that  this  instrument  gives,  on  the  passing  of 
rent,  a  double  deHection,  and  if  we  gradually  change 
justment  until  the  double  deflection  just  vanishes^ 
^  be  sure  that  r^r^  -  r^r^  has  still  x  positive  value, 
i  magnet  of  small  moment  of  inertia  it  may  be  small, 
rill  still  have  a  value.  And  if  the  vanishing  of  the 
aess  of  the  deflection  were  the  only  observation 
could  be  made,  it  might  not  be  possible  with  any 
;  and  mirror  yet  manufactured  to  make  this  value 
nough  to  be  neglected.  But  it  will  be  obvious  that, 
resistances  of  the  arms  have  been  so  adjusted  that 
sing  the  current  the  defection  has  just  ceased  to 
ble,  then  during  the  time  which  elapses  before  an 
iable  motion  of  the  magnet  occurs,  it  has  first  receive*! 
aulse  in  one  direction  and  8ubser[uently  another 
D  in  the  other  direction,  and  the  motion  in  this 
)n  is  due  to  the  resultant  of  these.  Hence  the  magtiet 
)t  begin  to  move  immediately  after  the  current  begins 
,  but  for  a  certain  time  remains  at  rest.     And  this 

the  case  so  long  as  r^  r^—  r^  r^  has  a  positive  value. 

even  an  ordinary  galvanometer  which,  when 
\  r^  is  small,  is  not  sensitive  enough  to  give  a  double 
on,  will  exhibit  a  hesitation  at  the  beginning  of  its 
Jeflection.  As  the  value  of  this  quantity  becomes 
'  and  smaller  the  hesitation  diminishes,  and  the  difTl- 
f  observing  it  of  course  increases.  Butj  obviously,  if 
ust  the  resistances  until  there  is  not  only  no  double 
on  but  also  no  hesitation,  we  get  r.jr^-rjr^  more 
equal  to  zero. 

ither  or  not  with  any  given  galvanometer  we  are 
d  in  assuming  r,  r^  -  r,  Tg  to  be  practically  zero  when 
justment  of  resistances  is  such  that  the  hesitation 
referred  to  can  just  not  be  observed,  can  only  be 
ined  by  experiment.  The  mirror  (with  magnet)  of 
strument  which  Ewing  an<l  I  used  weighed  0  03 
e,  and  its  diameter  was   S  mm.      Its   moment  of 

therefore,  was  exceedingly  small,  so  small  that  we 
ired  ourselves  justified  in  making  this  assumption, 
ill  be  obvious  from  the  above,  that  it  is  not  necessary, 
(lying  the  method  under  consideration,  that  the 
:e,  which  are  passed  through  the  cell  to  test  the 
nent  of  the  resistances  in  the  arms  of  the  bridge, 

be  monicrttary.  So  far  as  any  one  observation  is 
led  the  current  may  be   allowed  to  pass  for  ajiy 

of  time.  But  as  the  next  succeeding  ol>servation 
[be  made  until  the  polarisation  produced  by  the 
has  died  away,  and  as  the  [passage  of  the  current 
a  the  constitution  of  the  liquid  in  the  coll,  it  is  for 
easons  desirable  that  the  current  should  be  allowed 
I  for  as  short  times  as  }}08sible. 
b  regard  to  the  practical  working  of  the  method  it 
•e  noted  that  it  Is  difficult  to  obtain  platinum  plates 
^hea  used  as  electrodes,  do  not  themsoLvoa  couatt- 


tute  a  voltaic  cell.  In  the  experiments  which  I  have 
recently  made  I  found  it  quite  impossible.  My  electrolytic 
cells  were  in  all  cases  found  to  be  voltaic  cells  of  small 
and  practically  (apart  from  polarisation)  constant  KM.F. 
If  we  call  ^  the  E.M.F.  of  the  electrolytic  cell  due  to  the 
electrical  difference  of  the  electrodes,  it  is  easy  to  show 
that  we  have  for  the  strength  of  current  through  the 
galvanometer, 

a  =  E  (r^r,  -  r,r,)  -  (c  ±  i)[h(r,  +  r,)  +  r,  (r^  +  r,)]  / 
*  7  (^  +  t-,  +  ra  +  rj  +  ^  (r^  +  r,)  (r,  +  fj)  + 
9  (rx  +  r^)  {r^  +  r^)  +  r^  r^  (r,  +  rj  +  r^r^  (r^  +  r,). 

If  now  r.j  r^  -  r^  r.^  =  0,  then,  at  the  instant  at  which  the 
current  begins  to  flow,  e  being  zero,  we  have,  if  for  the 
denomfoator  of  the  above  expression  we  write  d^ 

^[ft(r,-t-f,)-i-r,(r^  +  f,)] 


G^ 


d 
if. 


9  ('"i  +  '2)  +  ^'2  (n  +  ''4)  ' 
which  is  independent  both  of  E  and  of  h.  If,  therefore, 
we  had  a  galvanometer  with  a  mirror  of  indefinitely  small 
moment  of  inertia,  we  might  proceed  exactly  as  we  would 
if  il  had  the  value  zero.  With  an  actual  galvanometer, 
however,  it  is  obvious  that  the  adjustment  of  the  arms 
which  will  just  give  no  double  deflection,  or  no  hesitation 
at  the  beginning  of  the  single  deflection,  will  not  be  exactly 
the  same  as  it  would  if  the  electrolytic  cell  were  not 
behaving  as  a  voltaic  cell,  for  the  first  appreciable  motion 
is  due  to  the  integral  effect  of  the  superposed  currents  due 
to  three  sources  of  E.M.F.  In  such  cases,  however,  it  is 
comparatively  easy  (though  it  increases  the  time  necessary 
to  make  a  determination  of  resistance)  to  produce,  before 
each  step  in  the  adjustment  of  the  arms,  a  polarisation  in 
the  cell,  whose  E.M.F.  is  equal  to  6  and  of  opposite  sign. 
For  this  purpose  a  current  is  sent  thiM^ugh  the  cell  in  the 
proper  direction  long  enough  to  produce  more  than  the 
required  polarisation.  As  this  polarisation  slowly  dies 
away,  there  will  be  a  short  time  during  which  the  E.M.F. 
due  to  the  [}olari8ation  will  just  neutralise  ^,  and  in  that 
flhort  time  the  adjustment  of  the  arms  may  be  tested 
without  error  due  to  /. 

It  is  obviously  desirable  that  in  applying  this  method, 
the  E.M.F.  due  to  the  polarisation  of  the  electrodes  should 
be  as  small  as  possible  ;  and  the  satisfaction  of  this  con- 
dition requires  (1)  that  the  electrodes  should  be  as  large, 
and  (2)  that  the  current  through  the  electrolyte  should  be 
as  weak  as  possible. 

The  size  of  the  electrodes  will  in  general  be  determined 
by  the  cell  to  be  used.  If  we  wish  to  determine  the 
specific  resistance  of  a  liquid,  of  which  we  have  a  large 
quantity,  wo  may  take  them  as  large  as  we  please.  But,  if 
we  wish  to  determine  the  resistance  of  a  given  electrolytic 
cell,  their  area  may  require  to  be  small.  In  that  case  itmav 
be  necessary  to  platinise  them  after  the  manner  of  Kohl- 
rausch*  and  Grotrian.  Whether  or  not  platinising  may  be 
necessary  depends  upon  the  sensitiveness  of  the  galvanometer 
at  our  disposal,  and  can  be  determined  only  by  experiment. 

If  the  polarisation  produced  in  the  electrolytic  cell  be 
found  to  bo  too  great  to  give  good  results,  the  current 
through  it  may,  of  course,  be  weakened  either  by  dimin- 
ishing the  E.M.F.  or  increasing  the  resistance  of  the  battery 
used,  or  by  proper  adjustment  of  the  resistances  in  the 
arms  of  the  bridge. 

The  adoption  of  any  of  these  means  of  reducing  the 
polarisation,  however,  will,  in  general,  diminish  the  sensi- 
tiveness of  the  bridge  ;  and  thus  a  happy  mean  must  be 
struck  between  the  conditions  which  must  be  satisfied  to 
keep  down  polarisation,  and  those  which  must  be  satisfied 
to  keep  up  sensitiveness.  This  happy  mean  can  be  selected 
in  any  given  case  only  by  exi>eriment.  We  can  recognise 
the  fact  that  we  have  hit  it  by  the  degree  of  facility  with 
which  we  can  distinguish  between  the  adjustment  of  the 
arms  giving  an  obvious  hesitation  at  the  beginning  of  the 
single  deflection,  and  the  adjustment  giving  obviously  no 
hesitation.  If  it  requires  a  considerable  change  in  the 
adjustment  of  the  arms  to  produce  the  change  from 
obvious  hesitation  to  obviously  no  hesitation,  the  current 
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through  the  cell  may  be  known  to  be  too  atrong,  and  must 
be  reduced  in  such  a  way  as  to  diminish  the  sensitiveness 
of  the  bridge  as  little  as  possible  I  buve  found  more 
difficulty  in  securing  sufficiently  low  polarisatioa  in  the 
electrolytic  cell  when  its  resistance  was  low  than  when  it  was 
high.  But  this  was  obviously  due  to  the  fact  that  my  box 
of  coils  was  a  very  small  one  and  admitted  of  but  very 
slight  change  in  the  resistances  of  two  of  the  arms  of  the 
bridge.  With  adequate  appliances  I  see  no  reason  why  the 
method  should  not  be  as  readily  applicable  to  cells  of  low 
aa  to  cells  of  high  resistance.* 

It  will  be  obvious  that  the  resistances  given  by  this 
method  must  be  too  high,  for  when  hesitation  can  no 
longer  be  observed  we  have  the  arms  so  adjusted  that 

^2  *"«  **  'i  ^'s  ~  *H 
where  /-,  though  small,  is  a  i>oaitivo  quantity.     Hence,  the 
resistance  of  the  cell, 


r.« 


^iU-^ 


and  is  therefore  really  less  than  it  seems  to  be  when  we 
assume  /;  to  be  zero. 

(To  bt  continued.) 


IS  "  EARTH  "  OF  AMY  VALUE  AS  THE  TERMINA- 
TION OF  A  LIGHTNING  CONDUCTOR? 

BY   SYDNKV   F.    WAUCER. 

Students  of  Dr.  Lodge  s  researches  and  lectures  on  the 
aubject     of    lightning    and     its    efficient    discharge    will 
remember  that  one  of  the  great  points  he  first  made  in  his 
able  attack  upon  the  old  methods  was,  that  **  earth  "  was 
of  no  value  whatever.    The  utmost  that  he  would  allow 
after  the  discussion  at  the  B.A.  meeting  at  Bath  was  that 
"  earth  "  might  not  be  a  bad  thing.     In  one  of  his  first 
lectures  on  the  subject  ho  pithily  summed  up  the  argu- 
ment thus  :  "  Why  need  lightning  make  any  trouble  over  a 
few  feet  or  a  few  yards  of  earth,  when  it  has  already  come 
through  several  miles  of  air."     It  miut  be  confessed  that, 
put  in  this  way,  the  argument  looks  convincing.     It  has 
been  the  writer's  opinion,  however,  from  the    first  that 
'*  earth  "  played  a  very  important  part  indeed  in  the  matter 
of  the  effective  discharge  of  a  thundercloud,  but  that  the 
whole  thing  tiu*ned  upon  the  question  what  is  "oarth  "  for 
a  lightning  flash  ?  In  a  previous  article  ho  has  endeavoured 
to  show  that  proper  '*  eaith  "  is  by  no  means  a  aimjile 
matter,  even  when  we  know  to  a  very  much  larger  extent 
what  we  are  dealing  with  than  we  do  in  the  case  of  a 
highly-charged    cloud     discharging   to    the    buildings    or 
other  objects  below  it.    For  the  first  time  in    his    17 
years'  exi>eriencc  the  writer  has  felt  our  pressing  want  of 
knowledge  of  what  electiicity  is.     When  we  arc  sending 
an  electric  current  from  London  to  Manchester  to  work  a 
telegraph  apparatus  there  we   know  that,  whatever   that 
current  may  be,  and  whether  the  conductor  be  a  metallic 
wire,  as  wo  view  it,  or  an  elongated  elastic  bag,  aa  Dr. 
Lodge's  latest  theory  of  electricity  would  picture  it,  some 
path  ha\'ing  the  same  properties  as  the  wire  by  which  the 
current  went  to  Manchester  must  be  provided  to  bring  the 
same  current  back  to  London,  or  the  apparatus  at  Man- 
chester will  not  work.     The  current  may  go    round  by 
Glasgow,  Douglas,  even  New  York,  or  by  any  route  that 
nature  provides,  but  come  back  it  must,  subject  only  to 
the  conditions  of  Ohm's  law.     But  with  a  thundercloud 
apparently  there  is  no  such  necessary  connection.     We  see 
the  cloud,  dark  and  ominous — in  this  country,  at  any  rate — 
gathering  overhead  ;  we  see  the  flash,  we  hear  the  roar,  and 
sometimes  we  find  that  some  chimney  has  boon  struck  and 
thrown  down  ;  sometimes  a  monarch  of  the  forest  has  been 
riven  in  two,  leaving  a  blackened  trunk  in  place  of  the 
previously  healthy  tree ;   sometimes,   again,  an    innocent 
aheefi,  or  an  ox,  or  even  a  man  receives  the   flash   and 
may    fall    dead.       Apparently    there    is     no     connection 
hero  with  "  earth  "  or  '*;:round  "  as  wc  understand  it  in  con 
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ductor  provided  for  it,  etc. — will  be  fully  dealt 
another  place.  The  question  now  proposed  to  bedis 
merely  this  one  of  what  eflect "  earth  "  has  on  the  dL 
Seeing  tho  apparently  uniform  behaviour  of  lightni 
idea  of  the  earlier  electricians  that  all  that  was  reqairi 
to  provide  a  safe  poth  to  a  safe  earth,  is  h^rdlj  t; 
wondered  at.     Api>arently  the  lightning  flash  alwi] 
'*  earth,"  though  it  may  be  by  way  of  the  body  of  aaj 
or  tho  mass  of  a  building,  so  that  all  that  should  be 
should  be  to  give  it  plenty  of  room  in  transit  and  a 
able  bed  on  its  arrival.     Aa  the  writer  jx>int«d  o 
disciission  on  the  subject  at  Bath,  the  problem  in' 
the  safe  discharge  of  a  thundercloud    is  cloady 
to  that  involved  in  dealing  with  the  huf^e  reaervoin 
supply   our  large   towns  with   water.      If    the  wtsm  t 
allowed  to  overcome  its  dam,  it  pours  down  the 
carrying  all  before  it.     If  it  is    made   to  dn'bhla' 
it   not  only  does  no   harm,  but   is    useful.     A 
conductor  may  be  said  to  fill  tho  same  ot£ce  that  a 
made  for  the  water  leading  directly  to  the  «ea 
it  were  possible  and  so  arranged  that  the   whole 
water  in  the  reservoir  could  bo  allowed  to  run 
down  this  channel  immediately  there    were  ogM 
dam  being  likely  to  give  way. 

The  idea  of  discharging  a  thundercloud  is  taken 
from  tho  old  idea  montionod  in  tho  previous  article 
subject — viz.,  that  Mother  Earth  is  a  reservoir  of 
capacity  for  electricity,  just  as  she  is  for  water. 
diately  this  idea  is  given  up  the  apparent  use  of  "  m 
gone.  So  far  as  can  be  seen,  there  is  no  reton 
necessary  when  a  discharge  from  a  cloud  kills  a  d 
shatters  a  chimney.  Lightning  surely  knows  iti 
way  about,  and  if  it  does  not  require  "  earth  "  in 
case,  why  provide  **  earth "  at  all  1  Further,  Dr. 
professes  to  have  discovered  cases  in  which  buildfl^ 
been  struck  which  were  properly  protected  by  "  " 
conductors  of  the  most  approved  modern  type. 
point,  however,  there  is  a  ditforencc  between  Dr.  ht^ 
and  those  who  uphold  the  old  form  of  liijhtning  comiaftr 
At  the  Bath  meeting  Dr.  Lodge  was  challenged  to  0^^ 
instance  whore  a  building  had  been  struck  when  fitted 
a  conductor  properly  fixed,  properly  pointed,  and  mps^ 
"earthed." 

In  his  reply,  Dr,  Lodge  palpably  bep;ged  the  qi 
"Whenever  a  building  was  struck,"  he    said,  "electna 
engineers  always  declared  that  the  conductor,  if  it  httd  ■ 
was  not  a  proper  one,  or  was  not  properly    *  eitlM 
Though    this   answer   practically   admits    defeat    oo  4 
professor's    part,   it  is  hardly   satisfactory    to   allow  ii 
matter  to  rest  there.     We  want  to  know  why  these 
occur,  and  though  Dr.  Lodge  may  not  be  able  1  _ 
defend  his  position,  we  are  still  very  much  obhged 
for  raising  tho  whole  question,  and  for  throwing  the 
he  h;is  upo!i  it.     This  action  has  taken  the  whole 
of   the  old  rut  in  which  it  had  laid   for    so    long. 
(pieation  comes  back  then  to  this,  what  office  are  we  to 
that  earth  now  fills  with  our  enlightened  views  of  ?» 
ductors,  and  of  the  part  that  earth  plays  as  a  condncwrtj 
Is   it  correct,  as  Dr.   Lodge  asserts,  that  it   perfonsi 
useful  office;  that  it,  i>erhaps,  loads  the  lightning  dii 
into   places   where  it  may  do   real  damage   that 
otherwise    be    avoided?     Unfortunately,   the    coodi 
and   oven  its  earth  terminal,  do  lead  lightning   ci 
often     into     places     where     damage     results.       In 
writer's   opinion,    however,  earth   does   perforna  a   Qflrfri 
office  in  connection  with  the  discharge  of  lightning,  even  8 
view  of  our  advanced  knowledge  of  the  subje<5 ;  am! 
believes  that  tho  solution  of  the  apparent  fmradox  will 
found  to  be  the  samo  as  that  of  "  Tarn's  "  difficulty  with 
frictional  machine,  that  was  referred  to  in  the  previous  a  " 
It  will  be  remembered  that,  according  to  the  writer's 
"  Tarn's  "  failure  was  duo  to  the  exceedingly  dry  sUte 
tho  atmosphere,  during  that  particular  season,    haviitt 
increased  the  resistance  of  the  connection  between  one 
of  his  frictional  machine,  the  earthed  [wle,  and  tho 
side  of  tho  inductive  circuit— viz.,  the  walls  of   the 
etc.     But  if  this  is  correct— and  if  it  is  not.  the  ^ 
•.ould  bo  very  glad  to  hoar  other  views  on  the  matter 
^cs  It  not  apply  equally  to  a  thundercloud  1     What  it 
umlerolciid    but  a  huge   generator  of   oloctricity  f 
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Kor  hjrdro-eleotriea]  machine  on  an  enormous  scale? 
B  roason,  too,  that  no  discbarges  take  place  under 
h  conditions,  while  they  are  frec^uent  under  other 
iionft,  merely  that  the  resistance  of  the  circuit  in  the 
ise  is  so  great  that  no  discharge  can  take  place,  white 
other  it  has  been  reduced  to  within  such  limits  that 
k  can  li&ss  at  some  point  1  Consider  the  conditions 
a  closer.  When  do  lightning  discharges  usually  occur? 
lot  when  the  atmosphere  is  full  of  moisture,  drawn 
:he  ground  below  by  the  intense  heat  of  summer  1 
oes  not  the  same  cause  tend  to  reduce  the  resistance 
aher  way — viz.,  by  lessening  the  distance  between  the 
I  and  the  earth,  the  heavy  mass  of  vapour  tending  to  pull 
'n  ?  Next  consider  what  happens  when  a  cloud  becomes 
)d.  The  writer  is  afraid  that^  with  all  due  respect 
'  Lodge,  he  must  leave  the  elastic  bags  to  take  care  of 
elves,  and  revert  to  the  reasoning  that  is  common  in 
branches  of  electrical  science.  If  a  cloud  bec3mes 
ed  then,  work  is  done  upon  it.  It  is  capable  of  doing 
in  return,  and  will  do  that  work  if  favourable  condi- 
arise.  Further,  if  a  cloud,  or  one  part  of  a  cloud, 
168  charged,  say  positively,  it  is  implied  that  a  nega- 
barge  exists  elsewhere.  Would  it  not  be  better  to 
lis  fact  in  the  practical  form  in  which  electrical  en^i- 
are  accustomed  to  deal  with  phenomena  comprising  tbo 
3n  or  the  ox{>onditure  of  electrical  energy,  and  say  that 
M.F.  is  created  between  certain  parU  of  the  cloud  and 
objects  ;  probably  other  portions  of  its  own  mass  being 
lofi  in  the  phenomena  If  the  E.M.F.  existing  between 
it  in  the  cloud  and  any  point  in  surrounding  objects  be 
ent  to  overcome  the  electrical  resistance  opposed  to  it, 
I  current  passes,  varying  in  form  according  to  the  con- 
8  present ;  such,  for  instance,  as  the  rate  at  which  the 
ing  resistance  is  lowered,  etc.  Probably  minute, 
ess,  possibly  health-giving  electric  currents  are  always 
g  between  cloud  and  cloud,  and  from  individual 
I  to  the  earth.  But  in  order  that  a  current  shall  p^^ss, 
.ow  that  the  whole  resistance  of  the  circuit  must  be 
LS  will  allow  of  its  {lassage,  not  that  of  one  small 
n.  It  is  well  known  that  a  shock  of  high  voltage 
16  taken  from  a  frictional  or  induction  machine  without 
r,  where  the  same  voltage  applied  to  the  l>ody  from  a 
no  used  for  electric  lighting  would  cause  instant  death. 
x|)lanation  is,  that  though  the  resistance  of  the  body 
same  in  the  two  cases,  or  nearly  so,  that  of  the  other 
ms  of  the  circuit — in  particular  the  internal  resistance 
I  machine  itself — is  enormously  greater  in  the  one  case 
n  the  other,  so  great,  in  fact,  as  to  absorb  or  use  up  a 
portion  of  the  E.M.F.  generated  before  any  current 
3S  the  external  circuit.  Electrical  engineers  know  whatit 
ito  have  a  dynamoor  a  battery  whose  internal  resistance 
(Of  pioportion  to  that  of  the  apparatus  to  be  worked. 
for  instance,  a  battery  of  10  cells,  each  having  an 
lal  resistance  of  10  ohms,  while  that  of  the  line  and 
atus  outside  is  only  one  ohm.  Aa  we  know,  we  prac- 
r  get  no  current  from  such  a  combination  ;  and  we 
i  get  none  from  it  if  wo  had  100  or  1,000  similar 
And  so  it  is  with  the  Holtz  machine,  and  with  the 
ercloud. 

t  what  is  the  circuit  which  governs  the  discharge  of 
lundercloud  'I  It  is  assumed  that  the  cloud  acts  only 
le  plate  of  a  condenser  or  Leyden  jar,  the  earth 
Dg  the  other ;  that  the  cloud,  once  charged,  may  be 
d  upon  as  cut  off — just  hs  one  may  charge  a  Leyden 
id  have  done  with  it.  Obviously,  this  is  an  incorrect 
'ption ;  and  it  is  only  fair  to  Dr.  Lodge  to  mention 
in  his  experiments  ho  does  not  appear  to  take  this 
It  is  evident,  of  course,  that  a  charged  cloud  tills 
ame,  or  nearly  the  same,  position  with  regard  to 
anding  objects  that  a  frictional  machine  docs.  It  is 
erator,  and  at  the  same  time  it  forms  one  side  of  the 
inser,  of  which  the  earth  and  other  clouds  form  the 
But  it  must  not  be  forgotten  that  while  there  is 
luchre  connection — if  it  may  be  so  termed — between 
oud  and  surrounding  bodies,  there  is  also  a  a/itdndive 
ction,  and  that  the  office  of  the  inductive  connection 
y  to  determine  the  positions  of  strains,  or  of  E.M.F's. 
isidur,  again,  what  happens  when  a  charged  cloud 
over  a  particular  [tortion  of  the  earth's  surface. 
ib]y,  during  its  motion,  its  change  is  being  incroasoc] 


by  friction  with  the  atmosphere.  We  know,  also,  that 
assuming  one  extremity  of  the  cloud  to  be  charged 
positivelv,  the  earth  and  other  objects  near  will  be  charged 
negatively.  At  any  rate,  there  is  an  E.M.F.  existent 
between  them,  similar  to  that  existing,  say,  between  the 
terminals  of  a  dynamo  ;  aiid  if  we  examine  surrounding 
objects,  we  shall  find  that  they  display  characteristics 
which  we  associate  with  a  charge  of  a  certain  name, 
opposite  in  character  to  that  of  the  inducing  body,  the 
cloud.  But,  assuming  this  to  be  correct,  how  did  the 
charge  reach  the  objects  named  7  We  know,  for  instance, 
that  the  nearer  objects  will  be  more  highly  charged  than 
those  more  remote,  and  we  know  that  this  charge 
means — unfortunately  this  is  where  we  want  a  little 
more  light.  At  any  rate,  we  do  know  that  the 
induced  charge,  whether  positive  or  negative,  has 
only  been  allowed  by  conduction  from  surrounding  objects. 
That  is  to  say,  when,  in  obedience  to  the  inducing  force 
exercised  by  a  highly-charged  thundercloud,  the  top  of  a 
factory  chimney,  say,  becomes  positively  electrified,  or  there 
appears  a  difTerence  of  potential  between  it  and  not  only 
the  cloud,  but  surrounding  bodies  on  its  own  side  of  the 
condenser  dielectric,  this  state  has  oeen  arrived  at  by  means 
of  electric  currents  passing  from  these  surrounding  bodies, 
and  possibly  from  the  cloud  itself,  to  the  chimney-top. 
Wheu  also,  owing  either  to  the  departure  of  the  cloud,  or 
to  its  whole  or  partial  discharge,  the  strain  is  relieved  at 
that  particular  point — in  other  words,  the  difference  of 
|>otential  is  lowered,  and  a  redistribution  takes  p1a«e — this 
also  will  be  by  means  of  currents  of  electricity,  as  w« 
understand  them.  Further,  when  a  discharge  between  a 
thundercloud  and  an  object  attached  to  earth  takes  pkce, 
be  that  object  a  mill  chimney,  a  Royal  ]>aIaco,  an  oak,  or  an 
animal,  the  discharge,  be  it  harmless  or  disastrous,  must  be 
by  moans  of  one  or  more  electric  currents,  taking  the  term 
in  the  sense  in  which  we  now  understand  it. 

The  point  whether  a  Leyden  jar  discharge,  or  a  lightning 
discharge,  be  by  continuous  or  oscillatory  currents,  in  the 
writer  s  opinion  hardly  affects  the  question.  li  the  discharge 
is  oscillatory,  it  will  be  so  because  under  certain  conditions,  an 
opfK)sing  E.M.F.  is  created  in  the  process  of  first  discharge, 
which  in  turn  delivers  its  current  along  the  path  or  paths 
open  to  it.  Nor  can  the  question  whether  a  conductor  of 
large  sectional  area  offers  the  resistance  that  Ohm's  law 
would  dictate,  or  offers  a  higher  apparent  resistance  owing 
to  induction  within  itself,  affect  the  argument.  It  may  at 
onco  be  acknowledged  that  a  copper  rod,  or  roi^e,  or  tape 
may  be  considered  for  the  purpose  of  the  ijassage  of  an 
electric  current  through  its  mass,  as  composed  of  a  bundle 
of  rods  of  infinitely  small  sectional  area,  and  it  is  obvious 
that  if  this  is  so,  and  there  is  no  reason  to  question  the 
premise,  the  current  jyassing  in  each  of  these  rods  or  wires 
acts  inductively  upon  those  ]>as8ing  in  all  the  others,  and  in 
such  a  manner  as  will  resist  their  passage ;  because,  as  we 
know,  each  current  creates  around  it  a  series  of  circles  of 
magnetisation  within  which  the  others  would  be  enclosed, 
and  these  resent,  so  to  speak,  the  entrance  into  them  of 
another  current  creating  magnetic  fields  of  a  similar  name. 
Further,  we  know,  by  the  laws  of  magneto-electric  induc- 
tion, that  these  efiects,  giving  rise  to  apparent  resistance, 
are  proportional  to  the  curroat  strength,  other  things  being 
the  same.  We  know  also  that  in  all  these  cases  the  current 
strength  depends  upon  the  E.M.F.  available,  and  inversely 
upon  the  resistance  of  the  circuit.  In  other  words,  the 
whole  thing  dejienda  upon  the  difference  of  potential 
between  the  cloud  and  the  top  of  the  conductor,  and 
inversely  ujwn  the  resistance  of  the  path  or  paths  chosen, 
noUfis  volcn^  by  the  discharging  current,  so  that  we  come 
right  back  to  our  initial  question — What  is  the  path  of  the 
discharging  current  ?  and  what  part  does  "earth  "  play  in 
the  discharge  1  The  apparent  increase  of  the  ohmic  resist 
ance  of  any  lightning  conductor,  owing  to  magneto-electric 
induction  within  itself,  would  really  api>oar  to  be  too  small 
a  matter,  considering  the  magititude  of  the  figures  involved, 
to  have  any  serious  bearing  ufKui  the  question.  Here  it 
may  be  well  to  state  another  problem  for  solution.  It  is 
the  problem  of  which  the  question.  "  What  part  does 
'  earth  '  play  in  a  lightning  discharge  "  forms  a  part.  It  is, 
what  is  necessary  to  protect  buildings,  electrical  instru- 
ments, such  as  telephones  and    dyuaoat^R^  *^v    Vx^aa  -wA 


154 


THE  ELECTRICAL  ENGINEER,  AUGUST  14,  1891. 


animals  from  being  struck  by  dangerous  lightning  dis- 
charges. The  answer  is,  in  the  writer's  opinion,  that  the 
E.M.F.  available  for  driving  a  current  through  the  body  to 
be  protected  must  be  reduced  below  the  dangerous  point, 
or  below  that  at  which  either  a  dangerously  powerful 
heating  or  shocking  current,  or  a  dangerously  powerful 
spark,  can  be  delivered  through  the  circuit  of  which  the 
body  to  be  protected  forms  a  part. 

It  is  obvious  that  this  end  may  be  accomplished  in  two 
ways  only — viz.,  by  interposing  in  the  circuit  which  it  is 
designed  to  protect  a  high  resistance,  or  by  shunting  the 
circuit  by  means  of  a  conductor  of  such  low  resistance  that 
the  shunted  current  lowers  the  E.M.F.  at  the  terminals  of 
the  body  or  instrument  to  be  protected  below  the  danger 
point.  Possibly  an  example  taken  from  practical  electrical 
engineering  work  will  make  this  clear. 

Suppose  that  you  have  an  electrical  pumping  plant  which 
is  being  worked  at  an  E.M.F.  in  the  mains  of  300  volts  or 
thereabouts,  and  you  wish  to  run  incandescent  lamps  on 
the  same  circuit;  you  have  only  100- volt  lamps,  and  the 
problem  is  therefore  to  use  these  lamps  without  overheating 
them.  The  problem,  of  course,  is  a  very  simple  one.  You 
either  use  three  of  the  lamps  in  series,  or  where  you 
cannot  use  three  lamps  together  within  any  reasonable 
distance,  you  introduce  an  artificial  resistance  between  one 
main  and  one  terminal  of  the  lamp.  In  either  case  you 
use  up  the  surplus  200  volts  by  introducing  the  additional 
resistance,  reducing  the  E.M.F.  at  the  terminals  of  the 
lamp  to  the  figure  you  require,  100  volts,  thereby  only 
allowing  the  proper  current  to  pass  through  it.  But  you 
might  also  have  accomplished  the  object  by  causing  a  largo 
current  to  |>ass  thi-ough  the  mains  and  through  another 
branch  circuit,  the  current  ]>aB8ing  being  of  sufticiont 
magnitude  to  reduce  the  voltage  at  the  terminalH  of  the 
lamp  to  the  same  figure  as  before— viz.,  100  volts— by 
reason  of  the  charge  made  upon  the  initial  E.M.F.  present 
for  the  passage  of  this  current  through  the  mains,  in 
opposition  to  their  electrical  resistance. 

Take  the  resistance  of  the  mains  between  the  terminals 
of  the  dynamo  and  those  of  the  motor  at  one  obm^  and  the 
normal  working  current  as  20  amperes  ;  the  E.M.F.  at  the 
terminals  of  the  dynamo  being  320  volts,  giving  300  volts 
at  the  terminals  of  the  lamp.  Now  bridge  across  the  mains 
at  a  point  near  where  you  require  the  lamp  with  a  shunt, 
having  a  resistance  of  1-5  ohms,  which  will  allow  of  the 
passage  of  a  current  of  200  amperes.  Making  use  of  the 
usual  formula  E  =  C  R,  we  find  that  the  passage  of  this 
current  through  the  mains  absorbs  200  volts,  and  the 
E.M.F.  at  the  point  where  the  shunt  is  connected,  while 
the  shunt  current  is  passing,  will  be  only  100  volt*. 

The  above  is,  of  course,  only  a  hypothetical  case,  though 
it  might  occur  under  such  conditions  as  the  waste  of  power 
in  the  mains  being  of  no  consideration  even  when  of  the 
large  magnitude  described,  and  the  shunt  circuit  might  be 
represented  by  a  motor  using  that  current.  Such  a  case 
might  also  arise  from  defective  engineering.  The  example, 
whether  hypothetical  or  (tractical  illustrates  the  two 
methods  that  rule  for  protecting  life  and  property  from 
the  current  of  a  high-tension  supply,  or  from  lightnint;. 

The  first  method,  the  introduction  of  an  artificial  resist- 
ance into  the  circuit,  is  that  ns^ually  adopted  by  attendants 
upon  high-tension  dynamos,  when  they  place  a  piece  of  dry 
wood  near  the  machine  to  stand  upon  while  thevare  oiling, 
etc.,  when  the  machine  is  running.  The  second  plan  is  the 
one  that  has  hitherto  been  adopted  almost  universally  in 
the  matter  of  lightning  conductors,  but  which,  as  the  writer 
understands  the  matter,  Dr.  Oliver  Lodge  says  ie  wrong. 

The  first  plan  is  also  obviously  one  that  could  be  adopted 
in  case  of  being  caught  in  a  thunderstorm.  If  one  knew 
where  to  stand  upon  a  piece  of  close  rock,  which  itself 
stood  upon  ground  that  did  not  hold  moisture  readily,  one 
would  have  accomplished  the  object  sought  after — vias.,  by 
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path  for  redifltributiou  of  its  charge,    for   the  cxp 
of  its  stored  energy,  just  as  much  as   either  an  i 
light  supply  system  i-equires  one,  or  a   frictional  > 
machine  docs.     But   consider,   first,    what    would 
eflect  of  having  a  return  path  of  high    resistance  i 
case   where  you   propose   to  take   off  a    powerful 
current   for  any  purpose.       Your   high-resistance 
path   will    prevent  your  doing  it,   because   you 
unable  to  get  the  necessary  strength  of  current  thr 

It  must  be  remembered  that  in  dealing  with 
from  lightning  the  two  classe.^  of  cases  must  be 
distinct.     If  an  object  is  already  protected,  by  *' 
from  its  position  a  high  resistance  is  offered  to  any  < 
that  can  be  sent  through  it  from  a  thundercloud,  it r 
no  other.     But,  on  the  other  hand,  if  the  object  to  \ 
tected  stands  in  such  a  position  that  the  natural 
offered  to  the  current  that  would  be  sent  through 
a  thundercloud  is  not  sufficient    to   protect  it  on 
circumstances,  and  it  becomes  necessary  to  protect  k^] 
the  other  plan,  then  the  high  resistance  of  the  retww 
is  an  obstacle  in  the  way  of  accomplishing  thia. 
here  that  the  necessity  for  good,  very  good  earth,  i 
to  the  writer  to  come  in. 

What  is  the  return  path,  or,  if  it  be  preferred,  tha| 
for  redistribution  of  the  charge  on  a  thundercloud! 
charge  would,  as  already  stated,  probably  be  formadl 
process  of  the  formation  of  the  cloud  it;self,  and  by  fiL 
with  the  atmosphere  as  it  sailed  over  the  earth.  WulMM 
this  charge  come  ?  Evidently  principally  from 
moisture  in  the  surrounding  atmosphere,  a  little  fnia&| 
air  itself.  But  the  fact  of  a  charge  of  electricity  hsw 
been  taken  from  the  atmosphere  between  the  cloud  lodik 
earth  would  cause  a  current  from  the  earth,  and 
buildings,  animals,  chimneys,  etc.,  producing  the  phi 
we  know  to  exist — viz.,  the  charge  of  an  opposite  nanml 
those  ^HDrtions  of  the  earth  s  surface,  and  the  objeet«  sfl 
it,  immediately  under  the  cloud.  When  a  i^istntnui 
takes  place  it  can  only  be  by  means  of  currents  puH| 
through  the  conductors  present.  The  method  of  reJao 
biition  will^  of  course,  depend  upon  the  conditions  no* 
at  the  time.  Thus  the  effect  of  the  discharge  of  one  tW 
might  be  neutralised  by  the  presence  of  another,  tndiii 
discharge  of  the  cloud  might  take  place  not  to  any  objid 
upon  the  earth,  but  to  another  cloud,  in  which  caHqtf 
a  different  set  of  conditions  would  be  set  up.  A^iin,lk 
cloud  might  not  discharge  at  all  in  the  neighbour^ 
where  it  was  generated,  and  where  it  acquired  the  nafs 
portion  of  its  charge. 

In  any  c;ise,  however,  whatever  the  cause  of  the  nfc 
tribution,  it  could  only  take  place  by  conduction  ^m, 
consider,  if  this  true,  what  it  means.  It  does  not 
that  only  metals,  or  the  inside  of  chimney  shafts, 
trees,  or  animals  will  take  part  in  the  redistributw.  .^ 
that  these  and  every  other  body  which  lies  m  the  p4ti  i 
the  E.M.F.  present  will  take  its  proi>ortioa  of  cm 
according  to  Ohm's  law — «.<•.,  in  inverse  proportion  te 
resistances.  It  should  be  mentioned  here  that  there 
probably  be  electromagnetic  induction  between  diff< 
portions  of  the  dischar;^ing  or  redistributing  current^ 
passing  through  earth,  rocks,  trees,  or  any  other 
as  there  will  be  between  the  different  portions 
through  a  lightning  rod.  There  will  also  be  electrol^ 
up  at  different  points,  both  giving  rise  to  counter  E 
and  the  current  passing  in  any  ()ath  will  be  ruled  by  th« 
E.M.F.  available  for  overcoming  the  resistance  of  that* 
after  allowing  for  these  counter  EM. F.'s,  just  as  the 
passing  in  an  electric  motor  would. 

Now  it  will  be  evident  that  as  the  mass  of  the  eirti' 
crust  takes  part  very  largely  in  this  redistribution  or  d» 
charge,  whichever  it  is  called,  the  current   passing  in  asj J 
part  of   that  crust  will  depend  upon  two   things  oaly- 
the  formation  of  the  crust  at  that  yiarticular  point,  and 
surface  contact  between  the  principal  conductor  contaii 
in  it  and  the  conductor  leading  to  the  ground. 

Take,  for  instance,   a  broad,  deep   river,    such   as 
Thames  or  the  Mersey  ;  the  resistance  offered  by  the 
*-  the  discharging  or  redistributing  current  must  be 

vidcd  the  conUct  made  between  it  and,  say,  the  end 
ctor  leading  to  it  is  large.     On  the  other  hand, 
*  offered  by  a  hard,  impervious  rock  will   be  li] 
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bt,  as  is  well  known,  if  the  contact  with  the  river  is  very 
mall,  the  resistance  oflTered  to  the  current  may  be  high  ; 
rhile  even  in  the  case  of  a  hard  rock,  if  we  could  obtain  a 
u^c  enough  surface  contact,  the  resiatance  might  be 
educed  to  moderate  dimensions. 

^  £ut  how  does  this  afTect  the  question  of  the  lightning 

ischarge  1    In  the  writer's  opinion  the  question  is  afTected 

fcy  these  matters,  because  in  all  cases  of  discharge  or  re- 

ustribution,  it  is  along  these  paths  that  the  current  which 

lames  out  the  redistribution  must  ilow. 

'    There  is  a  difference  of  potential  between  one  end  of  the 

|Oud  and  one  part  of  the  eaith,  but  there  is  also,  by  reason 

'       at  difference  of  jjotential,  a  further  tension  between  the 

le  part  of  the  earth  and  neighbouring  portions,  and  no 

Iter  how  the  result  may  come — either  by  sparking  from 

cloud  to  some  object  on  the  earths  surface,  by  sparking 

m  cloud  to  cloud,  by  silent  discharge  between   cloud 

nd  surrounding  objects,  or   by  the   cloud  moving  on — 

henever  a  redistribution  does  take  place  it  necessitateB 

urrents  {mssing  between  the  parts  of  the  earth,  or  the 

ibjects  on  it,   that  are  at  different  potentials,  and  these 

^  urrents  must  pass  through  the  earth's  crust,  the  objects  on 

[it,  and  through  the  sun'ounding  atmosphere  in  accordance 

jpvith  the  laws  already  stated. 

Now  examine  the  case  of  a  lightning  conductor  attached 

a  high  building  or  to  a  mill  chimney.     What  pusition 

oes  it  occupy  with  reference  to  the  charged  cloud  overhead  f 

It  is  perhaps  as  well  to  explode  the  old  idea  that  the 

riductor  is  able  to  attract  all   the  charge  to  itself.     The 

ightning-rod  forms  merely  onoof  many  paths  open  to  the  dis- 

eharging  or  redistributing  current.     Each  of  the  chimneys 

ef  the  building,  with  their  soot  linings,  forms  another  part. 
'he  stone  or  brickwork  of  which  the  building  or  chimney 
is  com|)osed  forms  other  i>aths,  mainly  on  account  of  the 
moisture  held  in  them. 

If  the  lightning  conductor  is  able  to  protect  the  building 
to  which  it  is  attached,  it  will  be  because  the  additional 
|>ath  formed  by  it  for  the  diechart^ing  current  has  reduced 
the  E.M.F.  available  below  the  point  at  which  it  can  do 
other  mischief. 

But  if  it  is  to  do  that,  obviously  it  must  be  arranged  to 
^rry  the  largest  i>os8ible  cuiTent  away.  Obviously,  also, 
;the  only  way  in  which  this  can  be  accomplishcil  is  by 
making  the  conductor  form  a  portion  of  a  path  of  low 
resistance ;  and  how  is  this  to  bo  done  except  by  coti- 
necting  it  by  means  of  a  large  surface  contact  with  the 
mass  of  the  best  conductors  to  be  found  in  tho  earth's  crust 
where  tho  conductor  joints  ib — in  other  words,  by  making 
goodfarth  as  electrical  engineers  understand  the  term. 

The  lightning  current  will  not  mind  ploughing  up  :i  few 
r  yards  of  earth  when  it  reaches  ground,  but  there  is  no 
reason  that  it  should  be  allowed  to  do  so  if  it  can  be  avoided, 
as  it  can  by  making  a  good  earth  connection. 

A  good  earth  would,  of  course,  mean,  if  avuiUhlo,  the  bed 
of  a  river,  ;vide  and  deep,  connection  being  made  to  the 
water  by  means  of  a  large  metal  plate.  But,  it  is  replied, 
if  good  earth,  as  you  call  it,  will  do  the  trick,  why  are 
buildings  struck  where  the  conductors  have  good  earth  ? 
Why  is  a  poor  sheep  struck  in  the  open,  standing  upon 
wet  ground?  Surely  he  is  making  good  earth.  What 
about  side  Hashes  also  ?  Where  does  good  earth  come  in 
there  ?  The  answer  is,  and  it  had  better  bo  faced  at  once, 
that  unless  the  number  of  conductors  is  much  multiplied^  in 
the  case  of  large  buildings,  each  conductor  making  good 
earth,  and,  if  possible,  a  separate  earth,  unless  the  bod  of  a 
largo  river  is  available,  it  is  impossible  to  absolutely  en^^ure 
protection  from  light?iing.  But  while  it  is  impossible 
to  ensure  absolute  protection  from  lightning,  just  as  it  is 
impossible  to  ensure  immunity  from  many  other  things, 
tho  one  thing  that  will  tend,  and  the  ord^^  thing  that  will 
tend  to  protect  from  lightning  is  the  multiplication  before 
described,  all  the  conductors  being  ioell  fAirtlud. 

It  is  obvious,  of  course,  that  whore  goodearthis  obtainable 
fewer  conductors  are  necessary  than  where  it  is  not.  The 
reason  why  this  is  the  only  plan  available  is  that  which  has 
been  already  mentioned — viz.,  that  the  conductor  only 
forms  one  path  of  many  open  to  the  discharging  current, 
and  that  it  only  protects  if  it  is  able  to  reduce  the  E.M.P\ 
present  between  the  cloud,  or  the  conductor  when  struck, 
and  surrounding  objects  below  danger  point.     In  the  case 


of  a  large  square  building,  it  might  very  possibly  happen 
that  portions  of  its  roof  would  be  at  diflerent  jwtontials, 
from  the  very  fact  of  the  existence  of  a  conductor  on  one 
side  ;  and  though  one  side  might  be  efficiently  protected  by 
tho  conductor  placed  there,  there  might  be  a  dangerous 
E.M.K.  still  existing  after  discharge  between  another  part 
of  the  cloud  and  some  other  part  of  the  building.  The 
remedy  is  obvioasly,  multiply  conductors  and  earth 
them  all  separately.  The  same  rettsoning  applies  to 
side  Rashes.  They  are  due  to  the  existence  of  an  E.M.F. 
between  the  conductor  while  carrying  out  its  ottico  of 
discharging  or  redistributing,  and  the  object  to  which  the 
Bash  passes,  which  the  conductor  has  not  been  able  to  kill. 

It  should  be  noted,  however,  that  side  flashes  cannot 
take  place  except  to  objects  which  form  part  of  a  circuit  of 
such  resistance  that  a  current  can  pass  through  this  [>ath, 
including  the  air  space  over  which  the  flash  passes.  Gas 
brackets  and  pipes  are  the  most  usual  recipients  of  side 
flashes,  the  reason  being  that  they,  being  in  connection 
with  the  large  mass  of  main  pipes  lying  in  the  ground, 
forming  good  earth,  affords  such  a  path  as  has  been 
described.  The  remedy  is,  as  before,  multiply  the 
lightning  conductors,  and  apply  the  high  resistance  method 
to  the  gas-pipes  and  other  possible  recipients.  Place  them 
as  far  from  the  path  of  discharge  as  you  can. 

The  case  of  animals  and  trees  being  struck  in  the  open 
field  arises  from  the  fact  that  there  is  no  discharging  path 
near,  and  therefore  a  dangerous  E.M.F.  is  present,  the 
actual  path  of  the  discharge  being  determined  by  special 
conditions  in  each  case. 

The  remedy  would  be  here,  as  in  other  cases,  to  fix  a 
number  of  conductors  about  a  field  where  animals  grazed 
during  thunder  weather,  always  getting  as  good  earth  as 
possible.  A  similar  plan  would  probably  protect  valuable 
plantations  of  forest  trees. 

In  conclusion,  the  writer  would  point,  in  confirmation  of 
his  views,  to  the  comparative  immunity  of  towns  from  the 
effect  of  lightning  discharges,  and  he  attributes  this 
immunity  to  the  fact  that  so  many  paths  are  open  for  the 
discharge  of  the  thundercloud.  Most  of  them  have  a  high 
resistance,  and  do  not  make  good  earth,  but  their  infinite 
multi[>lication  gives  the  same  result,  even  to  the  good  mrfh, 
ill  another  form.  Suppose,  for  instance,  the  resistance  of 
the  column  of  smoky  hot  air,  soot-lined  chimney,  fire-grate, 
and  foundation  together  amount  to  1,000  ohms,  a  thousand 
such  paths  will  bring  the  resistance  to  only  one  ohm;  while 
in  the  case  of  a  very  large  city,  the  combined  resistance  of 
all  the  paths  open  to  the  discharging  current  would  be 
very  small  indeed. 

The  writer  would  also  point  to  tho  fact  that  though 
lightning  has  frequently  been  seen  in  the  workings  of  a 
mine,  and  has  often  pulled  down  colliery  chimneys,  and 
done  damage  at  the  pit  bottom,  no  damage  has  over  been 
done  by  it  in  the  mine  itself,  the  coal,  rails,  etc.,  acting  as 
conductors  to  distribute  tho  charge,  and  the  damage  done 
at  the  pit  bottom  being  due  to  the  sudden  break  from  a 
conductor  of  low  resistance  to  one  of  high  resistance, 
without  good  surface  contact — without,  in  fact,  a  good  con- 
nection to  earth. 

The  writer  has  not  touched  upon  the  static  side  of  the 
question,  but  it  is  obvious  that  most  of  the  remarks  given 
above  apply  equally,  whether  the  matter  be  looked  at  from 
tho  electrostatic  or  electro-dynamic  point  of  view.  Each 
conductor,  each  body  that  will  or  does  conduct,  not  only 
does  so,  but  it  dissipates  a  portion  of  the  charge  from  the 
electrostatic  capacity  of  the  condenser  or  condensers,  of 
which  it  forms  a  part ;  and  this  is  surely  an  argument  for 
getting  tho  conducting  surface  to  which  the  discharging 
cuiTeut  is  conveyed  as  large  as  |>ossible.  That  is  getting 
goitd  airth. 

It  should  perhaps  be  noted  that  the  office  of  goifl "  earth  " 
would  be  very  well  filled  by  the  congregation  together  of  a 
number  of  large  masses  of  metal,  in  more  or  less  good  con- 
nection, electrically  speaking,  such  as  a  large  town  built 
entirely  of  iron — a  thing  which  may  perhaps  one  day  come 
to  pass.  Failing  this,  however,  our  next  best  substitute  is 
the  earth's  crust,  solely  on  account  of  its  large  proportions, 
and  this  is  only  available  where  we  can  get  gooo  connection 
to  the  principal  conductor  in  it,  the  moisture  that  is  always 
present. 
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THE  B,A.  MEETING. 

Electricians  of  all  grades  and  of  all  opinions  1 
never  been  wanting  in  praise  of  the  good  work  i 
by  the  British  Association   on    electrical  meai 
raents.   Its  resolutions  have  had  a  world-wide  <i 
All  countries   have  accepted  theia,  aiid   hare  1 
little  or  nothing  to  say  against  the  work.  Tfaerrij 
doubt  but  that  the  B.A,  committee  was  formed 
opportune  moment  and  did  yeoman  service  £31 
cause.    Chaos  gave  place  to  order.     Some  o( 
younger   spirits   of  the    Association,    seeing 
great  good  arose  from  the  committee  on  meti 
ments,  have  an   idea  that  a  discussion  on  oni 
notation     and     nomenclature — may     be    of 
8er\ice.       This     new     departure      in     discoi 
between    two    sections    puts    us     in     mind  t 
musical  ride  by  the  Guards.     It  is  very  showy» 
entertaining,  but  of  no  real  value.   We  have 
several  of  these  discussions,  but   do  not  rej 
that  any  tangible  result  was  ever  obtained.    T 
is   no   doubt   that  some  settled  system  of  onit 
required,   instead  of  every  individual    author 
pounding  units  and  names  for  himself.     Hw 
again,  a  good  feature  in  the  endeavour  to  perpel 
the  name  of  a  man  renowned  in  science  by  givii 
name  to  some  common  unit,  but  this  sjretem  mn 
carried  to  excess.   Are  we  so  conceited  as  to  iici 
that  Science  is  going  to  stand  still  after  oar 
Ifc  certainly  seems  so.     What  about  the  men  d 
future?    We  are  acting  as  if  our  conclusions  1 
infaUible;  whereas  half  a  century  hence  mays! 
them  to  have   been  as    far  from    the  truth  &s 
conclusions  of  the  Greeks  in  astronomy.     Din 
imits  by  all  means;  but  not  through   a  ioxmA 
informal   meeting  of  sections,   but    by  means  < 
well-organised  committee. 


CITY   AND  SOOTH    LONDON    RAILWAY. 

"  I  hope  that  the  future  profits  of  the  line  will 
on  steadily  increasing,  and  that  it  will  not  be  sol 
long  before  I  may  have  the  pleasure  of  standing  \ 
and  feeling  that  we  have  earned  a  substantial  i 
dend.  But  that  rests  with  the  future,  and  I  do 
like  to  prophesy  on  these  points."  Thus 
chairmtin  of  the  City  and  South  London  Baili 
Company  at  the  half-yearly  meeting  held  on  Tn« 
last.  Everything  was  going  on  very  well.  ' 
Board  could  aflirm  that  their  system  of  electric  k 
motion  would  work,  and  could  go  oven  fortl 
and  say  that  it  had  worked  satisfactorily.  Be 
would  it  pay?  Well,  the  future  mast  aos 
that  question.  They  hoped  and  believed  it  wa 
At  present,  however,  the  company  have  fl 
just  managed  to  pay  the  interest  on  their  dok 
tmes,  i-4,137,  and  to  carry  forward  a  m 
balance  of  £'555.  And  unless  the  weekly  ^^ 
which  we  have  published  regularly  in  our 
Notes,  show  some  signs  of  expansion,  it  does  : 
look  as  if  a  much  better  financial  statement  awi 
tho  shareholders  next  winter.  The  Board  are  do 
their  best  to  iill  up  the  trains  during  the  middle 
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de  Ville  ;  (9)  31,  Rue  des  Boiirdonnaia.  These  two  circuits 
have  double  ciibles,  and  each  constitute  two  [»anillel  circuits, 
including  or  Deglectirig  the  batteries  of  certain  stutioTis  in 
which  these  are  cut  a\il  by  a  switch.  The  object  nf  this 
arrangement  is  to  ^^alance  the  diiTerent  sub  stations  during 
noimal  periods,  and  bo  allow  of  provisional  grouping  in  case 
of  accidents. 

The  third  charging  circuit  fed  from  the  Rue  Dieu  has  a 
single  cable,  and  inciudes  the  following  sub-stations — viz., 
(1)  83,  Rue  Turbigo ;  (2)  9,  Rue  Bourg  TAbW-  ;  (3)  Passage 
Lemoine;  (4)  4,  Rue  d'Hauteville  ;  (5)  13,  Boulevard 
Voltaire. 

Finally,  there  is  a  fourth  station  working  by  means  of 
steam  in  the  Boulevard  Richard -Lenoir,  ha\ing  two  charging 
circuits,  one  of  which  feeds  sub  stations  at  C,  Rue  Malher 
and  20,  Rue  de  la  Verrerie,  and  the  other,  sub-stations  at 
70,  Boulevard  Beaumarchais  and  C,  Rue  de  Franche-Comt<^'. 
These  four  circuits  are  completely  separate  and  autonomous  ; 
at  the  same  time  there  are  localities  whore  auxiliary  cables, 
called  dead  cables,  afford  connections  between  neighbouring 
circuits,  which  in  regular  working  are  cut  out,  but  which,  in 
case  of  accident  on  any  of  these  circuits,  enable  it  to  be 
supplied  by  one  of  the  others.  The  charging  current  'u 
maintained  constant  at  200  amperes  ;  the  pressure  varies 
directly  as  tho  number  of  accumulators  under  charge,  and 
may  rise  to  2,400  volts.  There  are  two  batteries  of 
accumulators  in  each  sub-station  in  order  that  the  perma- 
nence of  the  discharge  on  the  secondary  circuit  supplying 
cu6tomers  may  be  assured. 


Fui.  1. — A  AAA.  Charging  Dictions.  B  B  B.  Sub-stations  in 
series,  c  <:  Radiating  circuit,  d  d.  CuatomerB'  lendfl.  E  E, 
Lamp  circuits.     LLL.  Charging  circuit-^. 

The  secondary  circuit  is  laid  in  two  different  ways.  In 
the  central  parts  of  the  city  it  consiste  of  circuits  radiating 
round  the  sub-station,  about  250  metres  in  length,  on  which 
are  placed  special  installations  ;  the  excess  charge  in  the 
houses  of  the  customers  nearest  to  the  station  is  absorbed 
by  rheostats  on  their  premises.  All  the  sub-stations  of  the 
Retiro  circuit,  of  the  Bourse  de  Commerce,  and  of  the 
Turbigo,  Rue  Bourg  TAbbo,  and  Passage  Lemoine  circuits, 
are  arranged  on  this  principle.  All  the  other  statsions  near 
the  peripheral  districts  feed  loop  circuits,  the  two  conductors, 
both  positive  and  negative,  returning  under  the  footway  on 
tho  opposite  side  of  the  street,  so  as  to  serve  both  sides. 
The  conductors  are  of  bare  wire,  placed  in  troughs  and 
mounted  on  porcelain  insulators.  The  chargint^  cables,  as 
well  as  those  of  tho  radiatine  circuits,  are  insulated  by  a 
coating  of  indiarubber,  covered  with  a  protecting  envelope 
of  lead  and  hemp.  The  first  are  very  highly  insulated  ; 
their  cost  reaching  to  20,000f.  |>er  kilometre  ;  the  second 
mentioned,  which  are  not  so  costly,  work  out  to  lG,OO0f. 
per  kilometre. 

The  distributing  arrangements  adopted,  and  those  which 
proceed  therefrom,  are  graphically  summed  upin  Fig.  1.  The 
general  idea  has  been  worked  out  from  the  suggestions  of  M. 
Solignac.  The  mention  of  bis  name  reminds  us  that  ve  have 
to  complete  the  exposition  of  the  economy  of  the  sector.  It 
was  a  questioti  of  working  with  alternate-current  trans- 
formers side  by   side  with  accumulators.     How  was  this 


done  1  By  means  of  an  apparatus  called  "  the  undnli 
devised  by  M.  Solignac,  the  object  of  which  was  to  aa 
transformers  on  continuous  current  circuita.  We  bm 
apparatus  working  at  the  Centenary  Exhibition  of  1891 
fed  Jablochkoff  candles  by  Gaulard  and  Gibba  tr&Diton 
with  a  current  obtained  from  a  continuoiia-currontdjm 
If  our  memory  does  not  deceive  us,  the  ruling  pnnd{ 
this  device  consists  in  placing  two  transformers  in  Ibe 
stations,  putting  an  **  undulator"  in  shunt  with  eacht 
former,  and  in  the  transformer  branch    a   cuirent  ml 


Fm.  2. 

The  *'  undulator^'  is  a  kind  of  rotating  commutator,  \ 
places  in  circuit  with  the  first  transformer  a  secv 
I  esistances  so  arranged  that  at  the  moment  of  the 
circuit,  indicated  at  a  in  Fig.  2,  no  current  paaBM  { 
corresponding  transformer,  whilst  the  whole  curreai 
in  the  second  transformer  and  in  the  line. 

As  the  "undulator"  rotates,  so  the  resistances  h^i 
are  imserted  in  shunt  with  the  tran5form.er  ;  the 
increases  in  the  latter  aa  shown  by  the   curve  a  ^  I 
up  to  the  point  of  complete  opening  of    the   circuiti 
it  receives  all  the  current,  that  is  at  the  point  h.     Coal 
working  of  the  ap|>aratus  again  successively  cuta 


A 

hel 
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resistances  g^  /,  <;,  i,  r,  6,  up  to  the  moment  whe 
transformer  is  short  circuited.  This  point  is  atili 
reverse  the  poles  of  tho  transformer,  and,  as  a  conseq 
a  new  curve,  *•  e/,  is  described  below  the  axis,  x  x 
undulator  is  always  in  duplicate,  so  that  when  one 
former  is  short  circuited  the  other  is  not,  the  object 
to  equalise  the  work  on  the  machine. 

(To  he  cotUimied.) 


A  NON-INDUCTIVE  WATTMETER, 


Great  dilBculty  has  always  been  felt  in  meaauriog 
with  alternate  currents.  The  ordinary  wattmeter,  t 
accurate  with  direct  currents  when  a  correction  is  mj 
the  power  taken  by  the  instrument  itself,  is  of  little 
for  use  with  alternate  currents,  as  the  time-constant 
tine  wire  circuit  is  appreciable.  If  the  pressure  and  c 
are  in  step,  as  is  the  case  when  an  alternate  press 
applied  to  a  resistance,  such  a  wattmeter  roods  to< 
li  a  pressure  is  applied  to  an  inductive  circuit,  on  the 
hand,  the  reading  may  be  much  too  high. 

Messrs.  Swinburne  and  Go.  have  brought  out  a 
meter  S()ecially  designed  to  avoid  these  errors.  The  m 
coil  contains  but  few  turns,  and  these  are  wound  on 
mica  former.  Tho  coil  is  held  by  top  and  bottom  stn 
wires.  External  resistances  are  supplied,  wound  wi 
alternate  layers  right  and  left  handed.  The  time-coi 
of  the  fine  wire  circuit  is  thus  made  sensibly  equal  tc 
Readings  are  taken  byineans  of  a  torsion  head  in  the 
way,  but  for  measurements  of  minute  powers,  su 
hundredths  of  a  watt,  a  mirror  is  used.  Theee  watte 
are  wound  to  suit  any  range  from  3,000  volts,  and  fn 
amperes  downwards. 


ey  are  stated  by  tho  makers  to  read  accurately  on  non 
tive  resistances,  and  or»  inductive  circuits  in  which  Iho 

luct  of  the  pressure  and  current  is  50  times  the  real 

er. 

he    wattmeter   has    the  advantage  over  electrometer 

aodSf  that  it  does  not  involve  the  very  serious  troubles 
resistances.  Mr.  Ssvinburne  recently  described  an 
ometcr  which  reads  power  directly,  which,  though  it 

,  the  work  of  tho  three  voltmeters  discussed  by  Messrs. 
Ml,  Sumpner,  and  Swinburne  soon  after,  unfortunately 


t  resistances.  Dr.  Fleming  has  enormously  improved 
liree-inatrument  method  by  substituting^  amperemeters, 
we  thus  hi4Vo  unimpeachable  means  of  verifying  the 
meter.  If  this  wattmeter  does  what  the  makers  claim 
t,  it  will  be  exceedingly  valuable  to  alternating-current 
neers. 


'ERIMENTS  WITH  ALTERNATE  CURRENTS  OF 
ERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
ON  TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 
ON.* 

BY  NIKOLA   TK8LA. 

I  f  Continued  from  page  ISl.) 

ith  these  rapidly  alternating  potentials  there  is,  bow- 
,  no  necessity  of  enclosing  two  blocks  in  a  globe,  but  a 
e  block,  as  in  Fig.  20,  or  filament,  Fig.  23,  may  be  used. 
l>otential  in  this  case  must  of  course  be  higher,  but 
easily  obtainable,  and  besides  it  is  not  necessarily 
;erous. 

le  facility  with  which  the  button  or  filament  in  such  a 
lis  brought  to  incandescence,  other  things  being  equal, 


Fm.  23. 


ads  on  the  size  of  the  globe.  If  a  perfect  vacuum 
I  be  obtained,  the  size  of  the  globe  would  not  be  of 
rtance,  for  then  the  heating  would  be  wholly  due  to 
ur^ng  of  the  charges,  and  all  the  energy  would  be 
rofl*tothe  surroundings  by  radiation.  But  this  can 
r  occur  in  practice.     There  is  always  some  gas  left  in 

loture  delivered  before  the  AmenoAn  Institute  of  Electrical 
JMrs  at  ColambiA  College,  New  York,  May  20. 

r 


the  globe,  and  although  the  exhaustion  may  be  carried  to 
the  highest  degree,  still  the  space  inside  of  the  bulb  must 
be  considered  as  conducting  when  such  high  potentials  are 
used,  and  I  assume  that  in  estimating  the  energy  that  may 
be  given  off  from  the  filament  to  the  surroundings  we  may 
consider  tho  ineide  surface  of  the  bulb  as  one  coating  of  a 
condenser,  the  air  and  other  objects  surrounding  the  bulb 
forming  tho  other  coating.  When  the  alternations  are  very 
low  there  is  no  doubt  that  a  considerable  portion  of  the 
energy  is  given  of!  by  the  electrification  of  the  surrounding 
air. 

In  order  to  study  this  subject  better,  I  earned  on  some 
exfieriments  with  excessively  high  ]>otentials  and  low 
frequencies.  T  then  observed  that  when  the  hand  it 
approached  to  the  bulb — the  filament  being  connected  with 
one  terminal  of  the  coil — a  powerful  vibration  is  felt,  being 
due  to  the  attraction  and  re[Jul8ion  ot  the  molecules  of  the 
air  which  are  electrified  by  induction  through  the  glass. 
In  some  cases  where  tho  action  is  very  intense  I  have  been 
able  to  hear  a  sound,  which  must  1)e  due  to  the  same  cause. 

When  the  alternations  are  low,  one  is  apt  to  get  an 
excessively  |X)werfnl  shock  from  the  bulb.  In  general, 
when  one  attaches  bulba  or  objects  of  some  size  to  the  ter- 
minals of  the  coil,  one  should  look  out  for  the  rise  of 
potential,  for  it  may  happen  that  by  merely  connecting  a 
bulb  or  plate  to  the  terminal,  the  potential  may  rise  to  many 
times  its  original  value.  When  lamps  are  attached  to  the 
teiminals,  as  illustrated  in  Fig.  34,  then  the  cajmcity  of  the 
bulbs  should  be  such  us  togivo  the  maximum  rise  of  poten- 
tial under  the  existing  conditions.  In  this  manner  one 
may  obtain  the  required  [potential  with  fewer  turns  of  wire. 

The  life  of  such  lamps  us  described  above  depends,  of 
course,  largely  on  the  degi'ee  of  exhaustion,  but  to  some 
extent  also  on   the   shape   of    the    block    of    refractory 


Kl"-,  -'4. 

material.  Theoretically  it  would  seem  that  a  small  sphere 
of  carbon  enclosed  in  a  sphere  of  glass  would  not  suffer 
deterioration  from  molecular  bombardment,  for,  the  matter 
in  the  globe  being  radiant,  the  molecules  would  move  in 
straight  lines,  and  would  seldom  strike  the  sphere 
obii^piely.  An  interesting  thought  in  connection  with  such 
a  lamp  is,  that  in  it  "electricity"  and  electrical  energy 
apparently  must  move  in  the  same  lines. 

The  use  of  alternating  currents  of  very  high   frequency 
makes   it   possible  to   transfer,  by  electrostatic  or  electro- 
magnetic induction  through  the  glass  of  a  lamp,  sufficient 
energy   to  keep  a  filament   at  incandescence  and   so   do . 
away  with  the  leading-in  wires.     Such  lamps  have  been  J 
projiosod,  but  for  want  of  proper  apparatus  they  have  not  * 
boon   successfully    o[>Brated.      Many  forms   of   lamps    on 
this  principle,  with  continuous  and  broken   filaments,  have 
been  constructed  by  me  and  experimented  upon.     When 
using  a  secondary  enclosed  within  the  lamp,  a  condenser  is 
advantageously  combined  with  the  secondary.     When  the 
transference    is   effected    by    electrostatic    induction,   the 
potentials  used  are,  of  courae,  very  high  with  frequencies 
obtainable  from  a  machine.    For  instance,  with  a  condenser 
surface  of  40  centimetres  square,  which  is  not  impracticably 
large,  and  with  glass  of  good  quality  1  mm.  thick,  using 
currouts  alternating  20,000  times  a  secondj   the  potential 
required  is  approximately  9,000  volts.      This  may  seemj 
large,  but  since  each  lamp  may  be  included  in  tho  secondary  ' 
of  a  transformer  of  very  small  dimensions,  it  would  not  be 
inconvenient,  and,  moreover,  it  would  not  produce  fatal 
injury.     The  transformers  would  all  be  preferably  in  series. 
The  regulation  would  offer  no  difficulties,  as  with  currents 
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of  8ucb  frei(uencies  it  is  very  easy  to  maintain  u  constant 
current. 

In  the  accompanying  engravings  some  of  the  types  of 
lamps  of  this  kind  are  shown.  Fig.  25  is  such  a  lamp  with 
a  broken  filament,  and  Fig.  26a  and  Fig.  26  ii  one  with  a 
single  outside  and  inside  coating  and  a  single  fitamcnt.  I 
have  also  made  lamps  with  two  outside  and  inside  coatingn, 
and  a  continuous  loop  connecting  the  latter.  Such  lamps 
have  been  operated  by  me  with  current  impulses  of  the 
enormous  frequencies  obtainable  by  the  disruptive  discharge 
of  condensers. 

The  disruptive  discharge  of  a  condenser  is  especially 
suited  for  opcratintj  such  lamps — with  no  outward  electrical 
•onnections — by  means  of  electromagnetic  induction,  the 
electromagnetic  inductive  effects  being  excessively  high  ; 
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and  I  have  been  able  to  produce  the  desired  incandescence 
with  only  a  few  short  tuinsof  wire.  Incandescence  may 
also  be  produced  in  this  niartuer  in  a  simple  closed  filament. 
Leaving,  now,  out  of  consideration  the  practicability  of 
such  himps*  I  would  only  say  that  they  possess  a  beautiful 
and  desirable  feature — namely,  that  they  can  be  rendered 
at  will  more  or  less  brilliant,  simply  by  altering  the  relative 
position  of  the  outside  and  inside  condenser  coatings,  or 
inducing  and  induced  circuits. 


Fio.  27. 

When  a  lamp  is  lighted  by  connecting  it  to  nne  terminal 
only  of  the  source,  this  may  be  fucililated  by  [imviditig  the 
globe  with  an  outside  condcruer  coniing,  whirh  serves  at 
the  same  time  as  a  reflector,  and  connecting  this  to  un 
insulated  body  of  some  size.  Lam[>s  of  this  kind  are  illus- 
trated in  Fig.  27  and  Fig.  28.  Fig.  21)  fhowa  the  jjbui  of 
connections.  The  brilliancy  of  the  lamp  muy  in  this  case 
be  regulated  within  wide  limits  by  varynig  the  siiie  of  the 
insulated  metal  plate  to  which  the  eoatirg  is  connected. 

It  is  likewise  practicable  to  light  with  ouv  leaiiing  wire 
lamps,  such   as  illustrated   in  Fig.  21  und  Fig.  22,  by  con- 


necting one  terminal  of  the  lamp  to   onj 
source,  and  the  other  to  an  insulat 
size.     In  all  ciises  the  insulated  body  serves  ^ 
energy  into  the  surrounding  space,  and   is  eqan 
return  wire.  Obviously,  in  the  two  last-named  cases,  v 
of  connecting  the  wires  to  an  insulated  body,  eotoH 
may  be  made  to  the  ground. 

The  experiments  which  will  prove  most  sugge 
moat  interest  to  the  investigator  are  propabiy 
formed  with  exhausted  tubes.  As  might  be  anticipl 
source  of  such  rapidly  alternating  |x>teiiti&l8  is  cum 
exciting  the  tubes  at  a  considerable  distance,  and  tiu 
efTects  produced  are  romirkable. 

During  my  investigations  in  this  line  I  endeavou 
excite  tubes,  devoid  of  any  electrodes,  by  electroma 
induction,  making  the  tube  the  secondary  of  the  ind 
device,  and  passing  through  the  primary  the  dischsi 
a  Ley  den  jar.  These  tubes  were  made  of  many  i 
and  I  was  able  to  obtain  luminous  effects  which 
thought  were  due  wholly  to  electromagnetic  indi 
But  on  carefully  investigating  the  phenomena  I  fooq 
the  efl'ects  produced  were  more  of  an  electrostatie  I 
It  may  be  attributed  to  this  circumstance  that  this  n 
exciting  tubes  is  very  wasteful — namely,  the  prit 
being  closed,  the  potential,  and  consequently  tfa 
static  inductive  eflect  is  much  diminished. 


Flu.  2S, 

When  an  induction  coil,  operated  as  above  dfl 
used,  there  is  no  doubt  that  the  tubes  are  excited  byi 
static  induction,  and  that  electromagnetic   indu^ 
little,  if  anything,  to  do  with  the  phenomena. 

This  is  e\ndeiitfrom  many  experiments.  For  ir 
tube  be  taken  in  one  hand,  the  observer  being  neuH 
is  brilliantly  lighted  and  remains  so  in  no  matter  whatj 
it  is  held  relatively  to  the  observer's  bod}'  Were  the 
electromagnetic,  the  tube  could  not  be  lighted  wl 
observer's  body  is  inter|>oaed  between  it  and  the  < 
at  least  its  luminosity  should  be  considembly  dimi 
When  the  tube  is  hela  exactly  over  the  centre  of  the 
the  latter  being  wound  in  sections  and  the  primar 
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symmetrically  to  the  secondary — it  may  remain 
dark,  whereas  it  is  rendered  intensely  luminous 
it  slightly  to  the  right  or  left  from  the  centre  of  tl 
It  does  not  light  because  in  the  middle  both  halves 
coil  neutralise  earh  other,  and  the  electric  potential  i 
If  the  action  were  olectromagnetic,  the  tube  shonlc 
best  in  the  piano  through  the  centre  of  the  coil,  sin 
electromagnetic  eftcct  there  should  be  a  maximum. 
an  arc  is  cbt.Lblished  between  the  terminals,  the  tah 
lamps  in  the  vicinity  of  the  coil  go  out,  but  light  uc 
when  the  arc  is  broken,  on  account  of  the  rise  of  pot 
Yet  the  electromagnetic  effect  should  be  practical 
same  in  both  cases. 

By  placing  a  tube  at  some  distance  from  the 
nearer  to  one  terminal — preferably  at  a  point 
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Uie   coil — one  may  light  it  by  touching  the   remote 

jnal  with  ati  insulated  body  of  some  size  or  with  the 

J,  thereby  raising  the  potential  at  thut  terminal  nearer 

the  tube.     If  the  tube  is  Bhifted  nearer  to  the  coil  so 

at  it  is  lighted  by  the  action  of  the  uearer  tormina!,  it 

be   made    to   go   out  by  holding,   on   an    insulated 

'Sapport,    the    end  of   a    wire   connected    to    the    remote 

terminal,  in  the  vicinity  of  the  nearer  terminal,  by  this 

taieans    counteracting    the  action   of  tho  latter   upon    the 

1^  tnbe.     These  effects  are  evidently  electrostatic.     Likewise, 

K^  when   a  tube  is  placed  at  a  considmable  distance  from  the 
coil,  the  observer  may»  standing  upon  an  insulated  support, 
I  ^  between  coil  and  tube,  light  the  latter  by  apjiroachinK  the 
'        hand  to   it;   or    he    may    even    render    it   luminous    by 
^  .  simply  stepping  between  it  and  the  coil.    This  would  be 
T     im{)OBaible    with    electromagnetic  induction,  for  the  body 
^     of  the  observer  would  act  as  a  screen. 
P  ^      When  the  coil  is  energised  by  excessively  weak  currents, 
r      the  experimenter  may,  by  touching  one  terminal  of  the  coil 
with  the  tube,  oxiinguish  the  latter,  and  may  again  licrht  it 
by  bringing  it  out  of  contact  with  the  terminal  and  allowing 
a  small  arc  to  form.     This  is  clearly  due  to  tho  respective 
■       lowering  and  raising  of  the  potential  at  that  terminal      lu 
F^  the  above  experiment,  when  the  tube  is  lighted  through  a 
F^  small  arc,  it  may  go  out  when  the  arc  is  broken,  because 
the  electrostatic  inductive  effect  alone  Is  too  weak,  though 
the  potential  may  be  much  higher ;  but  when  the  arc  ia 
established,  the  electrification  of  the  end  of  the  tube  is 
much  greater,  and  it  conscfiuently  lights. 

If  a  tube  ts  lighted  by  holding  it  near  to  the  coil,  and  in 
the  bund  which  ia  remote,  by  grasping  the  tube  anywhere 
with  the  other  hand,  the  jwrt  between  the  bauds  is  rendered 
dark,  and  the  singular  effect  of  wiping  out  the  light  of  the 
tube  may  be  produced  by  pahsing  the  haiul  quickly  along 
the  tube  and  at  the  same  time  withdrawing  it  gently  from 
the  coil,  judging  properly  the  dic^tance  so  that  the  tube 
remains  dark  afterwards. 

If  the  primaiy  coil  is  placed  sidowiae.  as  in  Fig.  17b  for 
instarice,  and  an  exhausted  tube  bo  introduced  from  the 
,  other  side  in  the  hollow  space,  the  lube  is  lighted  most  in- 
tensely because  of  the  increased  condenser  action,  and  in 
this  position  the  striio  are  most  sharply  defined.  In  all 
these  experiments  described,  and  in  many  others,  the  action 
ia  clearly  electrostatic. 

The  effects  of  screening  also  indicate  the  electrostatic 
nature  of  tho  phenomena  and  show  something  of  the  nature 
of  electrificiitioii  through  the  air.  For  instance,  if  a  tube 
be  placed  ill  the  direction  of  the  axis  of  the  coil,  and  an 
insulated  metal  plate  be  interposed,  the  tube  will  generally 


I 
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inciease  in  brilliancy,  or  if  it  be  too  far  from  the  coil  to 
light,  it  may  even  be  rendered  luminous  hy  iiiterimsing  an 
insulated  metal  plate.  The  magnitude  of  the  ellecta  depends 
to  some  extent  on  thts  sise  of  tho  plate.  But  if  the  metal 
plate  be  connected  by  u  wire  to  tho  ground,  iu  tnter[K}sition 
will  always  make  the  tube  go  out,  oven  if  it  be  very  near 
the  coil,  In  general,  the  interposition  of  a  body  between 
the  coil  and  tube,  increases  or  diminishes  the  brilliancy  of 
the  tubo,  or  its  facility  to  light  up,  according  to  whether  it 
increases  or  diminishes  the  electrification.  When  experi- 
menting with  an  insulated  plate,  the  plate  should  not  be 
taken  too  large,  else  it  will  generally  produce  a  weakening 
efl'ect  by  reason  of  its  great  facility  for  giving  off  energy  to 
the  surroundings. 

If  a  tube  be  lighted  at  some  distance  from  the  coil,  and  a 
plate  of  haid  rubber  or  other  insulating  substance  be  inter- 
posed, the  tube  may  be  made  to  go  out.  The  interposition 
of  the  dielectric  in  this  case  only  slightly  increases  tho 
inductive  effect,  but  diminishes  considerably  the  electrifica- 
tion through  the  air. 

In  all  the  cases,  then,  when  we  excite  luminosity  in 
exhausted  Lubes  by  means  of  such  a  coil,  the  effect  is  due  to 
the  rapidly  alternating  electrostatic  potential ;  and,  further- 
more, it  must  be  attributed  to  the  harmonic  alternation  pro- 
duced directly  by  the  machine*  and  not  to  any  suiMjrimposed 
vibration  which  might  be  thought  U)  exist.  Such  super- 
im[>oscd  vibrations  are  impossible  when  we  work  with  an 
alternate-current  machine.  If  a  spring  be  gradually  tightened 
and  released,  it  does  not  perform  independent  vibrations  ; 
for  this  a  sudden  release  is  necessary.  So  with  the  alter- 
nate currents  from  a  dynamo  machine :  the  medium  is 


harmonically  strained  and  released,  this  giving  rise  to  only 
one  kind  of  waves  ;  a  sudden  contact  or  break,  or  a  sudden 
giving  way  of  the  <lieloctric,  as  in  the  disruptive  discharge 
of  a  Leyden  jar,  are  essential  for  the  production  of  su()er- 
impoaed  waves. 

in  all  the  last  described  experiments,  tubes  devoid  of 
any  electrodes  may  be  used,  and  there  is  no  difficulty  in 
producing  by  their  means  sutticient  light  to  read  by.  The 
light  effect  is,  however,  considerably  increased  by  the  use 
of  phosphorescent  bodies  such  as  yttriu,  uranium,  glass,  etc. 
A  ditliculty  will  be  found  when  the  phosphorescent  mate- 
rial is  used,  for  with  these  powerful  effects  it  is  carried 
(gradually  away,  and  it  is  preferable  to  use  material  in  the 
form  of  a  solid. 

Instead  of  depending  on  induction  at  a  distance  to  tight 
the  tube,  the  same  may  be  provided  with  an  external — 
and,  if  desired,  also  with  an  internal — condenser  coating, 
and  it  may  then  be  suspended  anywhere  in  the  room  from 
a  conductor  connected  to  one  terminal  of  the  coil,  and  in 
this  manner  a  soft  illumination  may  be  provided. 

(To  be  continued.) 


NOTES  ON  ELECTRICAL  WORK  IN  MINES.* 

BY  ALIJION  T.  SNKLL,  ASSOC.M.I.C.K.,  M.I.E.K. 

Perhaps  no  branch  of  engineering  has  received  more 
attention  of  late  than  the  apjmcation  of  electricity  to  the 
ordinary  purposes  of  mining.  At  home,  on  the  Continent, 
and  in  America,  electrical  energy  has  been  applied  to  this 
work,  and  in  the  majority  of  instances  with  success.  The 
general  theory  underlying  the  application  of  this  power  has 
been  discussed  again  and  again,  and  numerous  illustrations 
have  from  time  to  time  been  given,  so  that  in  reopening  the 
matter  before  the  South  Wales  Institute  of  Engineers,  I  feel 
some  difficulty  in  selecting  the  precise  lines  for  my  |>aper. 
The  theoretical  side  of  the  question  is  not  a  suitable  subject 
for  discussion  here,  and  from  the  practical  |>oint  of  view, 
plants  illustrative  of  (mmping,  hauling,  coal  cutting,  etc., 
have  been  shown  go  often  as  to  lessen  the  immediate 
interest.  My  object  in  reading  this  paper,  then,  is  simply 
to  open  a  discussion  to  induce  members  to  give  theii  various 
experiences  of  electric  work,  so  that  by  a  comp.irison  of 
such  data  we  may  be  enabled  to  form  an  adequate  idea  of 
the  work  now  beuig  performed  in  colliories  by  this  agency, 
and  I  hope  that  there  will  ensue  a  lengthy  discussion  which 
will  materially  add  to  the  practical  knowledge  now  extant 
on  this  importiint  depaitment  of  engineering. 

With  this  view  I  purpose,  even  at  the  risk  of  describing 
what  has  already  been  published  elsewhere,  to  briefly  refer 
to  one  or  two  of  the  more  important  plants  now  running  in 
Great  Britain,  and  e8[>ecially  a  pumping  plant  at  Messrs. 
Crawshay  Brotbore'  Newbridge  Khondda  Colliery.  These 
plants  have  been  erected  under  my  own  6Ui>crintendence 
and  I  have  selected  them  because  they  are  applicable  for 
lighting  as  well  as  for  power,  and  are  so  installed  that  the 
energy  may  be  divided  into  se^iarate  units  :it  <lifforont 
parts  of  the  circuit,  just  as  several  engines  can  be  driven 
of!  a  compressed  air  system. 

Ill  February,  1890,  the  question  of  '*  The  Electrical 
Distribution  of  Energy  over  Extended  Areas  in  Mines  "  was 
discussed  before  the  Federated  Institute  of  Mining  Engi- 
neers, and  1  then  proposed  the  use  of  over-com^wunded 
dynamos  for  this  purpose.  When  the  matter  was  also 
dtscussed  at  the  Newcastle  meeting  in  1891,  I  wiis  able 
to  state  that  several  installations  designed  on  these  lines 
had  been  working  successfully  for  some  time.  One  of 
these  was  the  Newbridge  Rhondda  Colliery  pumping 
plant,  and  by  tho  courtesy  of  Mr.  Abraham,  the  manager, 
I  am  able  to  bring  the  following  details  before  you.  This 
plant  is  typical  of  the  system  ;  it  ie  successful  here,  and 
there  is  no  reason  to  prevent  it  being  equally  successful 
under  simitar  conditions  in  other  pits.  The  problem  was 
to  drive  two  pumps  off  the  same  set  of  mains  The  pum[i8 
were  700  yards  apart,  and  it  was  required  to  make  each 
independent,  so  as  to  be  stopped  or  started  without  affecting 

*  Paper  takeo  as  read  at  the  annual  meeting  of  the  South  W&lm 
JiiKtitute  of  Engineers,  July  21,  IHQl. 


162 


THE  ELECTRICAL  ENGINEER,  AUGUST  14,  1891. 


the  speed  of  the  other.  It  was  also  imperative  that  the 
electric  light  should  be  used  at  the  pumping  stationSfat  the 
pit  bank  and  pit  bottom  ;  and,  further,  there  was  to  bo  only 
one  dynamo.  These  conditions  assumed  that  the  pressure 
would  be  practically  constant  throughout  the  circuit.  In 
practice,  it  is  impossible  to  secure  an  absolutely  constant 
pressure  all  over  the  system,  owing  to  the  resistance  of  the 
mains  themselves  ;  but  by  over-compounding  the  dynamo,  so 
as  to  give  a  constant  pressure  at  a  point  near  the  centre  of 
the  s3'8tem,  it  is  possible  to  approximate  very  closely  to  the 
required  conditions.  How  well  the  case  has  been  met  is 
ipjiarent  when  I  mention  that  both  the  pumps  can  be 
switched  off  without  a]ipreciably  raising  the  voltage  of  the 
lamps.  The  dynamo  is  one  of  our  Sh.  D.  C.  12/lG  type, 
and  running  at  800  revolutions  per  minute  gives  a  pressure 
of  300  volts  and  60  amperes.  Each  of  the  motors  gives 
7  b.h.p.,  and  runs  at  800  revolutions  per  minute.  The 
lamps  aie  coupled  in  series  of  three.  The  pumps  are 
threp-throw  rams,  4in.  in  diameter  by  Oin.  stroke.  Mr. 
Abraham  tells  me  the  plant  has  been  perfectly  successful 
from  the  Hrst,  and  he  hopes  to  extend  the  use  of  electricity 
at  an  early  date. 

Another  interesting  application  of  electricity  which  is 
likely  to  be  of  use  in  certain  cases  is  a  new  system  of 
haulage  patented  by  Messrs.  O.  B.  Walker,  of  Wharnclifl'e 
Silkslone,  and  Imniisch,.of  the  G.  E.  P.  and  T.  Compimy. 
In  this  system  the  loco  docs  not  dejtcnd  for  grip  on  its  own 
weipht,  but  gels  a  direct  pull  on  a  cable  lying  bctA-eeu  the 
rails,  parallel  to  the  road »  and  fixed  at  either  end.  This 
cable  passes  over  a  sprocket  wheel  on  the  loco  or  trolley, 
and  ia  driven  through  suitable  gearing  by  an  electric  motor. 
The  motor  is  supplied  with  energy  from  a  bare  copper  wire 
arranged  on  the  roof  or  the  side  of  the  road.  It  is  needless 
to  say  that  such  a  trolley  is  only  applicable  to  roads  free 
from  gas.  The  chief  advantage  of  the  system  lies  in  the 
light  weight  of  the  trolley  in  proportion  to  the  heavy 
tractive  effort  it  can  exert  It  will  be  principally  used  as 
an  auxiliary  power  on  short  st^ep  lengths  of  otherwise 
fairly  level  roads,  where  horses  are  generally  used,  and  will 
be  found  in  many  cases  to  be  a  great  saving  in  horseflesh. 
A  loco  or  trolley  of  this  type  has  been  ninning  at  Wbarn- 
clifte  Silkstono  Collieries  for  nearly  12  months  on  a  brow 
500  yai-ds  long^  with  a  grade  a\'eraging  1  in  9.  It  raises 
loada  of  about  five  tons  at  a  speed  of  three  miles  per  hour. 
Formerly  I  12  horses  were  required  for  the  work,  and  even 
with  this  number  it  was  so  severe  that  it  was  not  deemed 
advisable  to  keep  the  same  animals  at  it  for  more  than  six 
months  at  a  time.  Mr.  Allison,  my  assistant,  who  erected 
the  line,  gives  me  the  following;  figuresi  roughly  measured, 
which  will  be  interesting  from  the  electrical  point  of  view  : 

Ilolling  load  5  corves  4  tons. 

Average  sjieed  2*65  miles  (>er  hour. 

Average  gride  1  in  9^ 

Grade  1  in  12  Amperes,  45  Volts,  180. 

Grade  1  in  11  Ami>erefl,  50  Volts,  190. 

Grade  1  in  10  Amperes,  55  Voile,  195. 

Grade  1  in  9  Amperes,  65  Volts,  200. 

Grade  1  in  8  Amperes,  70  Volts,  205. 

Since  the  above  figures  were  taken,  n  larger  dynamo  has 
been  installed,  and  the  loco  will  now  do  more  work. 

The  loco  trolley  is  unnecessarily  heavy  for  the  particular 
work,  and  was  adapted  for  existing  material ;  considerable 
improvements  can  be  made  in  the  design  in  future.  The 
motor  is  rated  at  10  brake  horse-power. 

Another  interesting  apph'cation  of  the  compound  [larallel 
8}*stom  is  the  installation  at  Andrew  s  House  Pit,  Durham, 
By  the  courtesy  of  Mr.  Cuthbert  Berkley  1  am  able  to  give 
the  following  details ;  The  plant  comprises  ;•  dynamo, 
three  motors,  cables,  and  three  dip  pum])8.  The  pum[ts 
are  respectively  1,500,  1,800,  and  2,000  yards  in  l)ye;  the 
one  nearest  the  shaft  is  driven  by  a  4  h.p.  motor,  the 
Others  each  work  by  motors  of  2-h.p.  The  dynamo  gives  250 
volts  and  40  amperes.  The  totiil  ca[>acity  of  the  plant  is 
thus  small,  but  it  is  interesting  on  ucconrit  of  the  distance 
between  the  pumps  and  the  length  of  the  cable.  A  few 
lamps  are  run  at  each  of  the  pump  8t;iti()na  and  also  in  the 
engine-house.  The  <)yMam«i  im  arranged  to  compound  for 
constant  potential  at  about  1,500  yanls  in  bye.  But  owing 
to  the  length  of  cable  tbo  proMure  ia  not  maintained  so 
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uniformly  as  at  Newbridge  Rhondda  itistallation.    Ead 
these  motors  has  replaced  a  ci-ank  which  reipiired  11  hi 
to  keep  it  running  through  the  24   hours, 
now  been  at  work  for  nearly  two  years,      I 
passing  that  a  wire  rope  is  used    for   the 
di^culty  has  been    cxoerienced    from    this ;    bat  f 
pressure  were  higher,  or  the  work   larger,  I  should  i4 
an  insulated  return. 

In  Bohemia,  my  company  erected  last  year  two  pkil 
some  importance  in  the  history  of  mining  in  OuXC 
they  being  the  first  application  of  electricity 
work  there.  The  first  is  at  the  Standard!  Tin 
St.  Mauritius  Mine.  The  dynamo  is  placed  beloi 
and  is  driven  by  a  turbine,  the  water  bein^,;  led  dowaai 
by  suitable  pipes.  The  motor  is  arranged  to  work  % 
of  lift  pum{>3  with  spears  40  metres  long,  and  abott* 
ore  through  the  same  vertical  distance.  When  UmI 
lation  was  first  made  the  lower  levels  were  drowned  fli 
the  electric  plant  had  to  pump  them  dry  before  worki 
be  resumed.  This  was  successfuly  accomplishsd  i 
shorter  time  than  the  engineers  expected,  and  ore  ii 
being  regularly  raised  by  the  plant.  The  power  d 
motor  is  about  20  horse.  The  second  instance  is  all 
at  one  of  the  brown  coal  mines  ;  here  the  main  ventQ 
is  produced  by  a  fan  driven  by  electricity,  and  it 
believe,  the  only  mine  where  this  is  the  case.  Thedf 
is  driven  by  a  turbine  about  half  a  mile  away  from  Ui 
house,  and  the  current  is  ciirried  by  bare  wires  bmx 
on  poles  with  Huid  insulators.  The  power  of  the  mo 
ap[)roximately  2o  horse.  The  fan  has  now  been  nil 
for  about  12  months,  and  the  manager  reports  thai 
working  perfectly  satisfactorily. 

We  are  now  building  a  very  interesting  plant  ■ 
illustrates  the  conversion  of  water  power  into  ela 
energy  and  its  utilisation  for  light  and  power. 
thousand  yards  from  the  Groenaide  Lead  Minei, 
Ullswater,  there  is  a  waterfall  of  upwards  of  100  It 
turbine  running  at  1,000  revolutions  per  mim 
coupled  by  a  belt  to  one  of  our  100  e.h.p.  foo 
transmission  dynamos,  wound  in  compound  to  givi 
volts  and  about  900  amperes.  The  energy  is 
mittcd  by  a  bare  cable  ("'7,-,  S.W.G.)  carried  on  po 
the  mine  mouth,  and  there  lead-covered  cables  are  o 
convey  the  electricity  to  the  various  motors.  Thai 
at  once  run  a  winding  plant  of  10  b.h  p.,  a  piimping 
of  10  b.h. p.,  and  another  winding  plant  of  20  lU 
under  consideration.  Electric  light  will  be  ussed  atdil 
points  of  the  line,  and  other  motors  will  soon  be  in 
for  vanous  purposes.  Other  examples  might  be  | 
but  the  preceding  cases  are  fairly  representative  fl 
work  now  being  done. 

Every  system  of  transmitting  energy  must  necei 
entiiil  certain  risks  peculiar  to  itself ;  therefore  il 
surprising  that  we  find  such  difficulties  in  connectioi 
the  use  of  electricity  in  mines.  There  is  no  doubt  th 
limits  of  these  difticultles  are  very  imperfectly  undai 
by  many  mining  engineers,  and  a  few  remarks  a 
subject  may  not  be  uninteresting.  There  are  two  d 
difficulties  to  contend  with  which  may  or  may  I 
dangerous.  The  first  is  the  risk  from  shocks.  Thes 
be  received  from  any  part  of  the  circuit,  if  the  instal 
be  faulty,  and  under  any  circumstances  from  the  hr 
commutator,  and  terminals  of  the  dynamo  and  n 
The  danger  to  be  apprehended  from  electricity  o 
account  depends  primarily  on  the  pressure  of  the  c 
Opinions  are  very  much  divided  as  to  the  nunaborof 
necessary  to  cause  death  ;  but  as,  owing  to  ditticul 
installation,  the  pressure  in  mines  is  usually  limited  i 
volts  or  thereabouts,  there  is  no  fear  of  a  fatal  ao 
under  any  onlinary  conditions.  I  have  installed 
plants  of  al>oiit  this  jjressuro,  and  have  never  hai 
a  single  injury  occurring  to  either  the  attendai 
the  miners,  although  shocks  have  necessarily  beei 
quent.  At  St.  John's  Colliery,  Normanton,  we 
been  working  for  rather  more  than  three  years  « 
maximum  pressure  of  700  volts,  without  a  single  bo 
happening  from  this  cause  ;  and  further,  no  casualtv 
electrical  shock  in  any  other  mine  in  England  has  t 
knowledge  been  heard  of;  consequently,  I  ventu 
think  that  this  danger  ia  practically  negligible.    The 8 
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yi^mculty  which  confronts  U8  ia  tbo  risk  from  fire,,  which 
^^  Ay  occur  In  two  ways  :  by  sparking  at  the  commutator 
-  IS  may  be  fired  ;  or  through  a  faulty  connection  or  a  bad 
.  tak,  somo  part  of  the  circuit  may  become  heated  and  may 
^  ~  Jt  lire  to  timber.  These  dangers  have  frequently  been 
!j"  iscussed,  but  as  a  matter  of  fact  no  serious  accident  has 
P^'Dcurred  from  the  use  of  electricity,  and  should  ordinary 
recautions  be  taken,  and  the  plant  be  supplied  and  erected 
a  res|K>nsible  firm,  the  chance  of  trouble  on  this  score 
€3ctrcmcly  slight.  Let  us  first  look  at  the  risks  that 
Wong  to  the  cables  themselves.  It  has  been  rightly 
.^irmiscd  that  in  the  event  of  a  heavy  fall  of  the  roof 
k*eaking  them,  there  may  be  a  Bftark  if  ordinary  single 
f  *able8  are  used,  but  this  danger  may  bo  minimised  by  using 
IB  -  oncentric  cables  ;  for  if  such  a  cable  be  broken  by  a  fall, 
e  mains  will  be  short-circuited  and  the  cut-out  on  the 
face  will  fuse,  thus  cutting  off  the  supply  of  electricity. 
'n  most  cases,  however,  the  cable  is  torn  from  its  supports 

tnd  simply  buried  beneath  the  stones,  the  strength  of  the 
onductor  being  greater  than  that  of  the  Bup[>orts.  I  have 
wcnown  several  cases  of  this  sort  and  the  cables  continued 
p  ^n  use  until  the  fall  was  removed,  after  which,  being  little 
iNclie  worse,  they  were  re-erected.  Even  assuming  that  the 
IJtaoables  should  break,  it  by  no  means  folfoM's  that  the  spark, 
||lil  any,  would  be  intense  enough  to  firo  gas,  nor  that  gas 
it  Svrould  be  there  io  sutiicicnt  quantities  to  be  dangerous.  I 
^^ke  it  that  risks  of  this  kind  are  about  on  a  par  with  the 
e  rrjossibilities  of  a  safety  lamp  exploding  gas  through  a 
Ktvracture  of  the  glass  which  is  liable  to  happen  at  any  time 
ptfby  an  accident.  In  fact,  on  the  whole,  I  should  think  this 
||idanger  is  far  greater  than  that  from  electric  cables.  But 
i  'We  are  accustomed  to  the  breakage  of  safety  lamps,  and  not, 
{i^iAB  yet,  to  electrical  work ;    and  this  is  the  chief  point  of 

■  tdifference. 

Ml  The  sparking  at  the  iM'ushes  and  commutator  introduces 
HtA  que&tion  of  a  different  character  altogether.  Although  in 
k  t  theory  a  well  designed  motor  with  commutator  and  brushes 
^  in  good  order  is  sparkloss,  certainly  so  far  as  not  to  fire  gas, 
yet  in  practice,  owing  to  wear  and  tear  and  possibly  want  of 
attention,  all  motors  may  at  times  spark  badly.  Then  arises 
the  question,  will  those  sparks  ignite  gas  1  In  18^8,  when 
speaking  on  this  subject  before  the  Midlani]  Mining  Insti- 
tute, I  gave  it  as  my  opinion  that  the  sparks  at  the  brushes 
^  of  a  motor  would  not  readily  fire  gas  on  account  of  their 

r'   I  low    temperature.       This    low    temperature    is    due     to 
f  the  large  mass  of  metal  in  contact  with  them.     To  make 
^-,  this  point  clear  I   made  the   following   experiment :    In  a 
wooden  box  about  6Et.  long  with  an   internal  cross  section 
of  a  square  foot,  I  put  a  small  motor  and  a  gas  gauge  ;    a 
glass  window  was  arranged  in  the  centre  of  the  box  so  that 

■  the  gauge  could  be  read  and  the  8|>arkiug  noted.  One  end 
E|'  of  the  box  was  closed  and  the  other  fitted  with  a  hinged 
E|   door.     Ordinary  coal  gas  was  then  admitted  at  the  closed 

end,  and  the  motor  started.  The  mixture  of  air  and  gaa  in 
the  box  was  varied  through  the  most  explosive  ranges  and 
the  motor  ran  for  half-an-hour  without  firing  the  gas, 
although  the  brushes  were  s{>arking  more  than  normally. 
These  were  then  shifted  so  as  to  cause  excessive  sparking, 
thus  heating  both  brushes  and  commutator,  the  heat  at  the 
points  of  the  former  being  so  gieat  that  oxide  ot  copper 
was  formed  and  deposited  on  them  in  a  white  film.  At  this 
point  the  gas  exploded.  Marsh  gaa  and  air  explode  at 
about  l,000deg.  G.  (l,832deg.  F.)  according  to  the  mixture. 
It  would  appear  to  follow  that  although  under  norma!  eon 
ditions  there  would  be  little  danger  of  a  motor  igniting  gas, 
yet,  if  by  any  means  the  brushes  and  commut;itor  became 
heated  beyond  a  certain  intermediate  point,  this  danger 
would  arise ;  and  if  motors  are  to  bo  used  in  fiery  mines  it 
will  be  necessary  to  protect  them. 

Two  ways  of  doing  this  suggest  themselves.  The  one  is 
to  enclose  the  entire  armature  and  commutator  in  a  dust- 
tight  metal  box  sufficiently  strong  to  resist  the  force  of  the 
explosion  of  possible  gas  within  it ;  and  the  otLer  is  to  box 
in  the  commutator  and  brushes  only.  The  former  method 
has  the  advantage  of  also  guarding  againgst  sparks  caused 
by  a  possible  short  circuit  on  the  armature.  The  second 
method  does  not  protect  the  armature  winding  at  all,  but 
it  reduces  to  a  minimum  the  volume  of  gas  which  may  be 
exploded  by  sparks.  Both  methods  are  good  in  their  way, 
and,  by  proper  attention  to  details,  I  believe  that  with  either 


the  risks  will  be  com|Kirative1y  slight  Of  course,  the  best 
protection  is  ample  ventilation,  for  if  the  faces  are  swept 
with  pletjty  of  fresh  air,  and  the  roof  pro[>crly  |>acked  and 
looked  after,  there  can  be  no  danger  from  the  cause  in 
question.  The  pirotection  of  the  motor  should  only  be 
expected  to  act  as  a  safeguard  against  **  blowers,"  because 
under  ordinary  mining  regulations  men  would  not  be  allowed  > 
to  work  in  a  fiery  atmosphere.  If  the  motor  be  fixed  at  a 
[lump  or  hauling  engine,  the  difficulties  are  materially 
lessened,  for  the  air  would  not  be  foul  in  such  places,  and 
if  the '*  blower "  worked  against  the  mam  air-way  there 
would  be  ample  time  for  the  men  to  switch  ofl  the  motor 
before  withdrawing,  or  it  could  be  stopped  from  the  surface. 


THE  ELECTRIC  TRANSMISSION  OF   POWER.* 

by  oisbkrt  kapp. 

Lecture  UL 

{CtmciKdcd  frwn  page  ISS.) 

Wo  must  imsgine  this  magnet  alternately  shnnkiug  into 
nothing,  and  growing  larger  and  stronger ;  aUo  revorsing 
its  polarity  each  time  that  it  passes  through  its  zero  condi- 
tion. In  the  ftppftratus  Hhowii  by  Fig.  9,  therefore,  rotation 
of  a  real  magnet  on  the  loft  produces  merely  an  oaoilUting 
niAgnotic  field  on  the  right.  As  you  know,  a  niai^notic  field 
inny  be  represented  graphically,  in  direction  and  magnitude, 
by  H  straight  line  ;  nnd  in  thiH  particulnr  case  the  lino  so  repre- 
senting the  oscillating  tielil  is  the  projection  of  the  radiuSf  O  »l, 
on  the  vertical  M,  M.,  if  the  length  of  the  radiua,  O  n,  repre- 
Benta  the  strength  of  the  tiold  nt  maximum  current.  At  the 
moment  to  wliich  our  dingram  refers,  our  coUHpsible  magnet 
will,  tliorefore,  have  grown  to  the  strength  represented  by  the  | 
longtli,  S|  II.  ;  and^  if  there  were  no  lag,  the  real  revolving 
magnet  would  at  that  moment  ttccupy  the  position  S  N.  Ab 
there  must  be  some  Iosa  in  the  transmission,  I  liave  shown  N 
at  a  larger  radius  than  m.  If  there  is  lag,  then  u  and  N  will 
not  lie  on  the  same  radius,  but  ft  wiU  occupy,  say,  tlie 
position  n\  and  the  strength  of  the  oflcillating  tieul  will 
Ije  » /,  *{.  The  practical  effect  of  lag  is  this,  that  the 
revolving  magnet  will  have  jjaased  the  vertical  position  shown 
in  the  diagram  by  the  time  the  current  has  reached  its  maximum; 
and  1  can,  therefi>re,  eliminate  the  lag  from  the  graphic  diagram, 
by  asBuniing  that  the  revt*lving  magnet  haa  been  shifted  back 
through  xn  angle  equal  to  the  angle  of  lag  in  this  diagram,  but 
teft  in  its  true  position  in  the  diagram  representing  the  apparatus 
itaolf.  In  Fig.  9,  the  coils  on  the  ring  on  the  right  hand  are  placed  ' 
i»n  the  horizuutjil  diameter.  If,  aa  in  Fig,  10,  I  place  them  on  j 
the  verticil  diameter,  the  resulting  uscillatintf  tield  will  be 
luui/iintul — namely,  on  the  line  M^  M^  ;  and  the  projection 
nf  Jt  on  the  vcrticJil  must  be  taken  over  to  the  horizontal,  as 
shown  by  the  dotted  quarter  circle.  Let  ua  now  suppose  that 
wo  have  both  hori/ontal  and  vertical  coils  on  the  ring,  as  shown 
in  this  figure,  then  the  combined  effect  of  these  coils  will  be  to 
produce  an  oscillating  tield  on  the  line  R  R,  the  strength  of  the 
tield  being,  as  you  will  easily  understand,  about  40  per  cent. 
greater  than  in  either  of  the  former  cases  ;  but  still  the  field  is 
not  a  revolving  one.  I  can  show  you  the  production  of  uii 
■  »acilliiting  field,  as  here  explained,  by  means  of  a  mechanical 
model. 

V[>  tu  the  present,  then,  we  have  not  advanced  in  the  solution 
of  our  problem.  Wu  have  produced  at  the  distant  points  an 
iiseillattng  iield,  but  what  we  want  there  is  a  revolving  field, 
rind  to  get  thia  we  must  duplicate  the  apparatus  shown  in  Fig.  9 
by  putting  horizf»ntal  coils  oti  the  generator  and  vertical  ctjils 
uu  th«  motor  ring,  in  addition  to  the  coils  already  there.  This 
arriingement  ia  shown  in  Fig.  11.  Now,  the  field  produced  by 
the  coils  H  is  given  by  the  prt>jectiou  of  O  n  on  the  vertical, 
and  that  produced  by  the  coils  2  2  is  given  by  the  projection 
I  if  <.)  n  on  the  horizontal.  Tlie  resultant  of  these  two  fields  is, 
therefore,  U  h,  the  point  n  revolving  round  O  as  a  centre  on 
the  circle,  R.  The  effect  of  revolving  a  real  magnet  within  the 
generator  ring  ia,  then,  to  produce  a  revolving  insgnotic  field  of 
the  strength  O  n  within  the  motor  ring,  a  kind  of  revolving 
phantom  magnet  which,  for  our  purpose,  is  quite  as  suitable  aa  i 
a  real  m;ignet.  I  can  also  show  you  this  effect  by  means  of  the  ' 
mechanical  model. 

You  observe  that  in  Diagram  11  four  wires  are  shown, 
connecting  the  generating  and  receiving  machines.  Now,  as  the 
absolute  potential  of  any  of  these  wires  mav  be  chosen 
arbitrarily,  there  is  obviously  nothing  against  choosing  it  at 
such  a  value  as  will  make  it  coincide  with  the  absolute 
potential  of  another  wire  not  belonging  to  the  same 
eircuit.  We  might  thus,  for  instance,  ©i^ualuie  the  potential 
between   the   wires   A   and    B   by  connecting  them  at  either 

*  Cantor  lectures  delivered  before  the  Society  of  Arts. 
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termiiiUB,  as  Bhuwn  by  tlotU»l  Hues,  and  not  diBturb  in  any  way 
the  aatiafaclory  working  of  the  machines.  Or,  bettor  still,  we 
may  omit  one  of  the  wires  ultoj^ether,  and  use  the  other  as  a 
common  wire  for  lK>th  circuits,  and  thus  reduce  the  total  number 
of  wires  tty  throe.  The  common  wire  must,  however,  have 
about  40  per  cent,  more  carrying  capacity,  since  the  algebraical 
sum  of  the  two  currents  is  1*4  times  the  strength  of  each  current 
taken  singly.  Uere  yon  have,  then,  the  theoretical  solution  of 
the  problem  of  how  U)  transmit  jmwer  by  alternating  currents 
as  indicjitod  by  Ferraris,  but  iho  Urst  to  attack  this  problem 
practically  was  Mr.  Tesla,  an  Americjin  electrician,  and  such 
mot<irs  are  therefore  also  known  under  the  name  of  Tesla 
motors,  thtmgh  the  nauie  '*  Ferrari**  motors'*  seems  to  me  to  be 
more  appropriate,  as  distinguishing  this  motor  from  the  two- 
wire  Tesla  motors,  alvjut  which  I  shall  say  something  presently. 
To  carry  out  a  power  IninsniiHsioii  by  means  of  such  a  systoni, 
we  must  have  at  the  generAting  statitm  an  alternator,  the 
armature  of  which  is  wound  with  two  circuits  giving  currents 
with  a  quarter-period  phase  ditferonce,  three  liuo  wires,  and 
a    motor   having   a  biminatod   fitild   niagnot,   which    is    excited 

ti  placed  alternately  in  the  two  circuits  so  as  to  pntduce  a 
ug  tiuld.     The  armature  of  this  motor  must  have  mx  iron 
^.viv,  o.irroundcd  with  coils  clf)eed  in  themselves. 

The  necessity  of  using  three  lino  wires  is,  to  a  certain  extent, 
a  disadvantage  of  this  aystem.  and  sovoral  engiueeri.  Mr  TusU 
foreun^at  amongst  them,  have  tried  Uj  improve  the  syatt-m  in 
such  way  that  two  line  wires  only  almuld  sutlice.  The  tm^thiida 
ftuggcst-ed  have  this  in  common,  tlint  all  aim  at  producing  ii 
difference  in  phaao  between  the  cuireiit^  imasing  through  the 
motor,  without  the  use  (jf  a  second  set  of  coils  on  the  generator. 
If  we  insert,  for  instance,  a  large  inductiunletts  rwniKhiiice  to  the 
branch  U,  in  Fig.  10,  and  a  coil  ]i;i.viiig  very  little  resistance, 
but  great  self-induction,  inti)  tlic  brauL'h  .\,  the  current  in  tlic 
coils  1  1  will  lug  by  a  small  amount  behind  the  K.M.F. 
impulses  of  the  generator,  whilst  the  current  in  the  coils  2  2 
will  lag  behind  those  impulses  by  a  larger  amount.  Tike  phase 
difference  between  the  two  current-s  can,  of  course,  not  amount 
bo  90deg.,  which  angle  is  rc<[\iircd  fur  producing  the  bust  cfTeiit, 
but  acme  difference  of  phase  Clin  certainly  be  produced  in  this 
way.  The  arrangement  will,  in  fact,  bo  e<[nivftleut  U*  that 
shown  in  Fig.  12,  where  the  distance  between  thtt  tw>i  sets  i»f 
coils  on  the  generator  is  less  than  90deg. 


An  eAsy  geometrical  coustruciion,  which  I  need  not  explain 
at  length,  snows  that  in  this  case  the  path  fjf  either  pole  of  what 
I  have  before  called  the  revolving  phantuin  magnet  is  an  ellipse, 
but  that  it  can  be  made  to  bo  circular  by  a  dissynunetricn! 
arrangement  of  the  coils  on  the  mot<tr,  though  in  this  case  the 
diameter  of  the  circle  is  much  reduced.  In  either  case  the 
value  of  the  machine  as  a  power-producing  api^liance  is  also 
much  reduced,  whilst  at  the  same  time  the  efbciency  must  be 
low.  owing  to  the  waste  'jf  p<5Wor  in  the  resistance  coil.  1  can 
also  show  you  the  action  of  this  two-wire  motor  by  mwinsiif  the 
mechanical  model. 

Dwing  tit  the  low  elliciency  ami  suiall  power  of  the  two-wire 
revolving  field  m<»tor,  its  employment  is  necessarily  restricto*!  to 
eases  where  these  defects  are  of  little  c(tnsei|ucnce,  but  for  the 
tmnsmissioii  of  large  powers  over  long  distances  it  ia  not 
suitable.  Frir  such  a  purpose  we  must  have  three  wires,  b»it 
this  is  not  a  great  drawback,  since  the  coat  of  the  lino  is  but 
little  increased  by  the  necessity  of  splitting  up  the  t4»tjd  weight 
of  copi»er  into  three  instead  of  inU>  two  wires.  The  revolving 
held  mot-»rhit«,  however,  the  defect  that  it  is  not  self -regulating. 
Its  siwckI  may  be  anything  between  aent  and  that  speed  which 
will  give  synohrnnism  between  the  two  machines  accordingly  as 


the  mechanical  loud  varies  from  a  uiaximam  to 
defect  can  be  overcome  by  combining   with  the  an 
the  motor  a  real  magnet  which  will   force  the  nmi»tttreb<| 
step  with  the  current,  and   thus  enAure  a  constant  9 
varying  loads.     The  m(»tor  will  thna  start  with  gre*J  ^.^ 
virtue  of  the  currents  induced  in  the  Brm:iture  winding  bf| 
revolving  Held,  and  having  reached   the    synchronismgi 
will   keep   there    by    virtue   of    the   interaction 
revolving  field  and   the  revolving    magnet ;    it   will,  9 1 
behave  just  like  an   ordinary   alternator    run    as  a   mAAicj 
this  dilTereiice,  however,   that  the  ordinary   alteruater.tif 
loaded  by  50  or   100  jier  cent.,  will  be  thr«iwn  out  fit 
come  to  rest,  whereas  the  combined  Ferraria  and  sy 
mot<»r  will  always  be  ready  U)  recover  itaelf  After  the 
has  been  removed. 

Since  the  disoovery  of  Ferraris  has  been  made  puUic| 
engineers  have  turned  their  attention  U^  rox'<dving  tieMi 
and  especially  to  a  moditication  of  this  principle, 
which  three  seta  of  coils  are  employed  instetul  of  two  setij 
.\s  far  as  I  have  lieon  able  to  tmco  tho  hiRtm-y  of  thixinta 
the  first  to  suggest  the  use  <if  three  coils  wore  Mr.  Tn 
Charles  Bradley.      The    latter   applied    in    tho    I  nitwl 
for  a  patent  in  1888,  which  boars  the  number  409,450, 1 
granted  on  the  20th  August,  1889.     Next  c*imes  Wt 
his  BritisJi  pjiteut,  No.   5,425,  of  1890,  and   at  about « 
time  Dobrovolaky,  in  Berlin,  had  worked  out  a  aimiUrsj^ 


»ri 


Fki.  12. 

About  a  year  ago,  when  I  visited  him  at  tho  worka  tjf  thai 
Electrical  Company,  he  showed  mo  such  a  three-wiiw 
action,  while  shortly  afterwards  Ciiarles  Brown,   of  ' 
took   the   matter  up,  and  it  may  interest  you  to  leaxn 
at  tho  jireaent  iimmuiit  putting  up  a  SOO-h-p.   tmnsmuii 
oiv  this  system  between  Bidach  and   Oerlikon,   a  61 
15   mileH.     This    trnn-smisaion   is   intended    to    supply 
power  reijuired  in  the  Oerlikon  Works.     The  genend 
forming  the   basis  of  the  work  done  by  these  varions  iai 
is  illustrated  in   Fig.  13.     The  generator   contains   a 
licdd  magnet,  and  an  armature  wound  with  three 
Tho  end,  <.>,  nf  each  coil  is  joined  to  a  wire,  W,  cximi 
atid  the  tliroe  free  ends  are  joined  with  the  three  line  wii 
the  receiving  Htation  there  is  a  three-legged  ma^iet,  theoAt 
the  legs  being  in   connection   with   the   line    wiras  ontJ^' 
side,  and  joined  by  u  common  wire,  W,  on   the   other  aiik 
IH    easy  to  see    that  the   i-ot*ition  of    the    field    j     .        '    in  ll 
geuerator  will   pHxluce  svtccossive  p<'laritie8   in 
receiving  magnet,  and  that  the   general   effect  wiU 
revolving  Beld.     The  armature,   A,   wUl,    therefore,   be 
rotation,  in  the  same  way  as  is  the  case  in  tho  original  T 
motor.     This  kind  of  transmission  is  known  in  German; 


ii 


the  name  of  tranaiuission  by  the  ^*  three-plifwe  curreai>" 
is  likely  that  it  will,  ere  lung,  become  a  strong  rival  I 
ordinary  alternating  current. 

The  diagranifi  I  have  ))rought  before  you  were   all   dr 
two-pole   machines,  ;w  Ibis  was  the  simplest  way  of  nii 
princi]ile8  clear  ;    but  I   neetl   hardly  say  that,  in  pr 
mAcliines  arc  made  of  tlie  nmltipolar  type,  in   onier 
the  speeds  down  to  any  desired  value. 

You  will,  perliaps,  ask  why  we  should  go  to  tho  oiitup 
of  three  line  wires  and  a  totally  new  type  of  niot«»r,  1 
with  the  ordinary  dynamos  and  motors,  such   excolleat  ] 
have  been  obtained,  and  that  with  only  two  lino    wir 
answer  is  tliat,  with  this  new  system,  we  can  greatly  exb 
distance  of  tranamisaioii.     I  have  spoken   n  short  tiinel 
the  difticulties  which  the  high  voltage  retptired  in  longH 
trausinisfiion,  rtiised  in   connection  with  the  ooirunutab 
general    insulation    of    niachinoe.       Now,    in    the     thr 
syBtem  of  tranRmisfti«in,   hy  alternating  current*,    we  bar* 
cominutatitrs,  and,  in  fact,  not  even  rubbing  current*, 
our  difticulties   has,   therefore,  already  rantshed.       As 
uthcr,   which  has   reference  to   the  general  iusulnttun 
machinua,  it  in  easy  co  sec  how  tl\is  iiuty  Ik*  overvuin^ 
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y,  inatofid  of  working  direct,  work  t}in>ugh  trftns- 
The  inBulfttifin  of  transfonnors  ofl'era  no  difficulty 
.  1  have  here  on  the  table  n  trannfi>rnier  of  the  type 
^Mcurs.  Johnson  and  Phillips,  which  has  heun 
BMiAUy  for  lugh-prcfiHuru  currents,  and  is  provided 
BMlation.  I  have  recently  used  two  of  these  trann- 
for  teating  a  UnrnkH  line.  In  une  tivLnsfinner  the 
rwi  raided  from  2,400  to  17,000  vidta,  tliL'  hijjh-itreasiire 
roR  Hcnt  thnmgh  the  line,  and  ut  tha  other  end  it  wan 
lJBf«>rme<l  down  to  2,400  volts,  and,  linally,  to  100  volts, 
l\*4  glow  Uiiip*.  The  ftppamtuB  was  kept  rtinnirig  for 
lfty»  without  any  difticuliy.  Mr.  Bniwn  itif^irnis  ino 
afl  with  od-inHulat-cd  tmnsformcrs.  and  even  ^one  up  to 
>lta,  witiujut  hrcaking  down  the  insulatiun,  iiiid  the 
♦orlikou  tranRNiission  will  be  nmdo  at  25,000  volts, 
the  machine  will  work  only  at  a  few  hundred  volta. 
thus  no  dilliL-ulty  in  adopting  wliatuver  voltage  is  njoftt 
iiiiin  ench  chm*,  and  yet  avoiding  all  danger,  either  Ui 
dant  i*r  to  thu  machines  themselves,  at  the  gcnemting 
ir  station. 

■Iiat  I  owe  Ht\  aiKilogy  for  having  <K3cupied  no  much  of 
b  with  discussing  a  branch  of  power  transmission  which 
of  you  must  seem  to  bo  purely  theoretical  and  hanlly 
iscusfiion.  My  excuse  must  be  that  I  am  vciy  strongly 
1  timt  some  form  of  alternate-current  working  will  bo 
ate  solution  of  the  problem  how  to  transmit  power  — 
'ver all  distances,  but  certainly oververy long  distances^ 
I  WM  desirous  *>(  directing  the  attention  of  electrical 
i  to  A  subject  in  which  much  work  may  still  be  done. 

Elkctric:  Machine  Tooln. 

eluding  my  lectures,  I  wish  to  bi*ing  befori!  you  a  few 

of  short-dist^inco  transmission  om  applied  t<j  electric 

Uxds.     This  branch  of  our  subject   has  of  late  years 

considerable  development  at  the  hands  of  various 
Icms,  and,  thanks  ta  their  entei'prise  and  perseverance, 
MQ-estHblished  metliod  in  sevei*al  engineering  works, 
mmple  I  may  inontion  the  Leven  Shipyard  of  Messrs. 
r(j8.,  at  Dumlxirton^  and  Mr.  Archibald  Dciniy  has  been 
jgh  to  give  mo  some  particulars  of  the  work  carricil  on 
m  ill  this  direction.  I  cannot  do  better  than  vjuote  hia 
'*  In  our  yard  and   engine  works   wo   have    nutner^fus 

of  electric  transmission  of  power.  In  our  experimental 
irivo  our  model  cutting  machine  and  small  hithes  by 

a  3-h.p.  Immisch  motor.     In  our  upholstery  depart- 

drivo  six  sewing  machines  with  a  2-i.}».  Iinniisch 
'f  coui-se,  in  this  oise  there  is  a  large  margin  of  jMiwcr. 
cperiineiital  tank  we  have  also  vised  anudl  motuVH  fur 
mall  mnrlel  {laddlo  wheels  in  our  experimental  moduls, 
I  obtjuneil  in  this  way  most  valuable  data,  which  we 
;  have  got  by  any  other  means.  The  [wiwer  for  all  this 
obtoined  from  a  dynamo  driveji  by  nil  ortlinary  line  of 
in  our  joiner's  shop.  We  also  use  a  3di.p.  motor  in  the 
boring  llie  stern  tubes  in  place.     Hefore  this  we  used  a 

engine,  which  necessitated  an  attendant  to  lire  the 
}  carry  water  Uj  it." 

ig  the  holidays,  when  all  the  boilers  are  otf  except  one, 
onally  put  down  a  motor  for  tlriving  s^mio  luthea  to  do 
ork,  and  this  saves  an  attendant  at  more  than  fme 
[n  our  engine  works  the  pattern-shop  is  driven  by  n 
lancheator  niot^^r,  the  dynamo  being  driven  off  the  line 
ig  bi  the  titling  shop." 

e,  Measrs.  Denny  Bros,  find  electric  power  tranamia- 
landy,  economical,  and  convenient,  that  ibey  make 
'  use  of  it.  Tliey  employ  a  specijd  tool  for  drilling  the 
«  of  engines,  which  I  now  show  on  the  screen.  The 
'the  machine  is  sufliciont  for  the  pressure  re«|uii*ed  on 

and  the  whole  aj)panitus  being  nniuntod  on  wheels,  it 
rapidly  shiflCMl.  The  machine  will  drill  l^iii.  holes 
two  thicknesses  of  inch  plate  in  three  minuteB. 
»r  machine  used  at  Leven  Shipyard  is  as[>ecial  drill  for 
ips.  The  m<ftor  and  gear  are  mounted  on  a  akrut 
olumu  with  horizontal  arm,  so  aato  give  adjustment  in 
ctions,  the  column  being  bolted  to  the  straji,  as  shown, 
hine  will  take  in  Straus  50in,  deep  by  23in.  between 
tn  of  holes,  and  is  chieny  used  for  drilling  sheer  strake 
utt  straps.  The  outside  strap  is  first  punched  and 
ink,  and  the  machine  drills  through  the  plate  and 
."ap.  The  machine  is  worked  by  two  men — one  hole- 
l  one  labourer — .ind  will  do  three  8trai)s,  or  about  180 

day. 

vet  holes  in  boiler  furnaces  are  also  drilled  by  an 
ot»l,  which  I  illustrate  on  the  screen.  The  machine 
<od  stantl  arranged  to  go  inside  the  furiiuce,  but  it  has 
|*on  magnets  for  outside  work,  tine  man  with  this 
the  Work  which  formerly  required  three  to  four 

>unt  of  electric  mauhiue  tools  w<.>uld  be  uomplele  if  it 
ncludo  the  work  done  by  Mr.  Rownn,  who  has  b«en 
essful  in  developing  this  branch  of  p(»wer  transmission. 
the  improvements  Mr.  Rowan  intnxlucetl  is  that  of 
n  magnets,  whereby  the  tools  are  tirmly  held  in  place 


while  at  work,  and  yi^t  by  the  mere  turning  of  a  switch  become 
libonited,  and  can  be  shifted  to  a  new  ]xisition  with  the  greatest 
ease.  You  see  on  the  screen  some  of  Mr.  Rowland's  drillcrBas 
applied  t^i  ship  work.  The  apparatus  is  suspended  on  a  chain 
over  the  ship's  side,  and  sup()lied  with  current  by  means  of  two 
flexible  wires.  I  nee<i  not  detnin  yoii  with  a  deJtcription  of  the 
picture  on  the  screen,  because  I  can  show  you  the  actual 
machine  at  work,  thanks  to  the  kindness  of  Messi's.  M'Whirter, 
Fergusaim,  and  Co.,  the  makers,  who  Imve  sent  me  one  of  tlieir 
latent  machines  for  this  lecture. 

[  am  also  indebtetl  to  Mr.  Webb,  the  locomotive  superinten- 
dent of  tlie  London  and  North-W'est«rn  Railway,  tor  the  Umu 
of  one  of  his  electric  tube  cnttem,  which  you  see  before 
yon,  and  which  I  shall  now  work.  \  diagram  of  this  machine 
to  an  eidarged  scale  is  on  the  wall. 

These  few  examples  of  what  are  properly  called  electric 
machine  tools  must  sutKce  for  this  lecture,  but  there  is  another 
class  id  apjianitus— namely,  electric  mining  machines,  which 
ought  to  ho  included  in  our  subject.  Sevenil  tiruis,  both  here 
and  abroad,  have  of  late  years  devoted  considerable  attention  to 
the  application  of  electric  pf»wer  to  mining  opemtions,  sucli  as 
pLmi]>ing,  hauling,  cfjal-cutting,  and  drilling.  Messrs.  (■(Milden 
and  Co.,  for  instance,  have  during  the  last  four  years  steadily 
and  persevoringly  worked  out  many  of  the  dxBioult  problems  in 
connection  with  this  subject,  and  I  am  indebted  to  this  linn  for 
the  IttHn  of  the  apparatus  you  sec  here,  and  also  to  Mr.  Atkinson 
for  assisting  me  in  setting  the  machines  up.  vVfter  the 
e.Kcellont  pai)er  which  Mr.  Atkinson  read  at  tht  Institution  of 
CiWl  engineers,  only  a  few  weeks  ago,  it  would*  be  occupying 
your  time  uselessly  if  I  were  to  give  any  lengthy  description  of 
these  niiichines.  I  shall,  therefore,  merely  show  two  types  of 
mining  niotopr  vu  the  screen  and  show  you  a  dxill  at  work. 

]  have  in  thoHu  lectures  not  attempted  to  treat  exhaustively 
any  one  branch  of  the  subject,  but  have  rather  ende/ivuurcd  to 
\i&»a  the  various  branches  in  rapid  review,  8(»  that  you  nniy  know 
what  electric  trnnsmissiuu  of  power  can  do  and  what  itcjuinotdo. 
We  hear  nowadays  very  frequently  the  assertion  that  electricity 
is  but  in  ita  infancy,  and  will  ore  long  be  the  solo  motive  power, 
driving  our  main  line  trains,  speeding  our  vessels  across  tho 
ooe^kn,  and  runidng  our  factctrios.  Those  are  idle  dreams,  ideas 
put  forward  by  persons  who  have  foi-gotten  or  have  never  learned 
the  fuudamentiil  laws  of  nature.  Do  not  waste  time  over  such 
ideas,  fur  there  are  other  more  hopeful  problems,  such  as  tho 
utiliftation  of  water  power  genendly,  of  waste  coal  at  the  pit's 
mouth,  the  working  of  railways  in  mountainous  districts,  where 
water  poxvor  is  abundaiil:  all  along  the  line,  the  working  of 
tramways,  undorgrouud  town  riiilways,  theappliwition  of  electriu 
jK>wtn*  Ut  such  pur[)oses  for  which  now  small  auxiliai-y  stuam 
engines  arc  eniployed,  and  last,  but  not  least,  its  applicAtioii  ti« 
machine  tools  and  other  special  machinery,  of  which  I  have 
given  you  examples  to-night. 


COMPANtES'  MEETINGS. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY. 

Directors  :  Charles  *irey  Molt,  Esq.,  Chainnaii,  Harrow  Would 
Lodge,  Stanmore ;  Charles  Seymour  tirenfell,  Esip,  Elibank, 
Tanlow  :  Sampson  Hanbury,  l^^sq.,  Langford  Park,  Matdon,  IGssex ; 
S.  Barclay  Heward,  Esq.,  57,  Old  Broad-street,  London,  E.C.  ; 
Alexander  Hubbard,  Ejjq.,  Derwentwater  House,  Acton. 

Ke[>oit  and  occount-s  for  the  half-year  ending  June  30,  1801, 
sub  nitted  to  the  half-yearly  ordinary  general  raeetinf;^,  held  on 
August  11  ; 

In  presenting  their  reiiort  and  statement  of  aceonnts  for  tho 
half-year  endm  June  A(J,  1891,  the  Directors  have  to  report, 
with  sjitisfaction,  that  the  railway  has  been  worked  during  that 
porittl  without  accident  to  any  f^ossonger,  or  to  any  of  the 
start*  employed.  Although  occostonnl  delays  to  tho  trathc  have 
ocourred  through  defects  in  tho  rolling  rttock  or  other  mmilar 
causes,  these  were  ut  Hrst  to  bo  exijocted  during  the  working 
of  a  new  and  untried  Aystem  of  locomotion,  and  it  is  a  matter 
for  congratulation  that  in  all  the^e  co^es  the  delay  baa  been 
of  very  short  duration,  and  the  regularity  of  tho  working  is  steadily 
improving.  The  receipts  during  the  lialf-year  from  all  sourcet 
amount  to  £19,688.  *Jm.  -kl.,  and  tlie  expenses  for  the  same  |>eriod 
to  £1.1.52().  IBs.  fid.,  leaving  a  net  profit  of  i:4,167.  J**-  Ud.  Tho 
net  rovonue  account  show  B  o  balance  of  £4,693.  lit*.  8d.  ,of  which 
amount  the  interest  on  debentures  absorbs  £4,137.  16s.  6d.,  leaving 
a  balance  of  £o5d.  7b.  2d.  to  bo  carried  forwani  to  the  next 
account.  In  the  beginning  of  a  new  undertaking  many  of  tho 
items  of  expenditure  are  necesearily  high,  but  youi  Directors 
have  Kntisfaction  in  stating  that  eome  of  these  have  idreody  been 
□onsidorably  reduced,  and  further  reductions  will  from  time  to 
time  bo  made,  so  for  as  is  contustenb  with  the  safety  of  the  public 
and  the  interests  of  tho  Com[>any.  During  tho  huIfycAr  the 
number  of  passengers  carried  by  the  raUway  has  been  2,-112,343. 
For  a  considerable  time  a  uniform  chorgo  of  '2d.  for  fMLfiAengers 
wa*  a<lhered  to,  but  it  has  been  found  necesoary  in  order  to 
compete  with  the  omnibuH  and  tramway  trafhc  to  reduce  the 
charge  at  pertain  *«tution«  to  Id.  during utated  hourc  Thi?  ha,<»  been 
found  to  work  advantagoouily,  both  in  the  Com|Ninj'h  interet*b 
ood  to  the  oonvenionce  of  the  public.    Two  additional  tooomo- 
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lives  are  now  nearly  ready,  nnd  one  train  of  tho  now  cAri-ingeR  hoA 
Blready  been  received.  The  completion  of  the>M3,  anrl  the  addi- 
tionftl  generating  engine  nnd  dvnttmo  now  in  courtiie  of  conRtruc 
tion,  will  allow  of  a  considerable  increase  in  tho  train  service.  The 
Action  taken  by  the  London  County  Council  in  November  last  to 
conteflt  tho  rij^ht  of  the  ('ompftny  with  roe-pect  to  tho  lino  of 
frontage  at  Kennington  and  tho  Ovid  stations  has  been  decidc^l  in 
favour  of  the  t'ompany  by  the  Court  of  A|>i>eal.  The  Bill  pro- 
moted by  the  Company  in  I'arliament  for  an  extcnaion  of  tho  line 
to  Islington  failed  to  pasfl  the  Committee  of  the  House  of  Commons, 
and  the  I>irector8  regret  that  a  valuable  aid  to  the  tradic  of  the 
existing  line,  and  a  groat  accommodation  to  the  public,  hoH  been 
in  oon8e(|uence  delayed.  Your  Directors  regret  that  owing  to 
I  Other  ongojfemente  Mr.  Walter  Robinson  haj*  decided  to  resign  liia 
Beat  at  the  Board,  and  the  vacancy  so  created  hnn  been  tillefl  by 
the  election  of  Mr.  S.  Barclay  Hcward,  of  57,  Old  Broad-street, 
London. 


The  fourteenth  ordinary  general  meeting  was  held  at  Winchester 
House  on  Tuesday,  Mr.  Cfharles  (Jrey  Mott,  chairman,  providing. 

The  report  having:  been  t^iken  as  read,  the  Chairman  said  there 
was  one  matter  connected  with  tho  report  which  he  was  sure  they 
would  have  read  with  satisfaction,  and  that  was  that  thoy  had 
been  enabled  to  carry  two  millions  and  a  half  of  i>eoplo 
during  the  half-year  to  which  it  referred  without  any  accident 
whatever  on  the  line.  He  regretted  that  a  few  days  ago 
for  the  first  time  in  the  history  of  that  Comjjany  a  fatal 
Accident  occm-rod,  but  as  the  |>assenger  in  that  co^e  acted  in 
violation  of  the  by-laws  of  the  Com|>any  and  in  dii-ect  defiance  of 
ite  officers,  no  bJame  could  attach  to  the  Company  in  the  matter. 
At  the  Bame  time  his  hearers  might  be  sure  that  thoy  (the  Board) 
regrott-ed  such  an  accident  exceedingly  and  sympathised  very 
much  wit  h  tho  relative^)  of  the  passenger  who  was  unfortunately 
killed.  The  [jast  half-year,  as  they  could  well  imagine,  had  been 
a  very  anxious  one  to  the  Board.  In  the  hrst  working 
of    ft   new    system   such   as    that,    three   points    were    naturally 

f  resented  to  the  Directors  of  a  Company  situated  as  that  was. 
ir»t,  would  the  system  of  electric  locomotion  work  at  nil  ? 
I  Secondly,  would  it  work  satisfactorily  ;  and  thirdly,  would  it  work 
in  such  a  way  as  to  give  a  remunerative  return  to  tho  share- 
holders for  the  money  invested.  On  the  first  two  hea*.^  the  Board 
oould  report  with  contidence  in  the  athrmative.  Thoy  had  worked 
the  railway,  and  they  had  worked  it  satisfaotorily.  As  regarded 
the  last  head,  he  was  sorry  to  say  that  at  present  they  could  not 
answer  with  the  same  satiiifuction,  Thoy  had  yet,  at  florae  futuie 
time,  to  say  that  that  system  was  not  only  efficient,  but  one  that 
would  be  a  fairly  financial  success.  As  thoy  had  seen  from  tho 
accounts,  the  past  half-year  had  given  thorn  a  profit  which 
hail  enabled  them  t^  iMiy  their  debenture  interest  in  full,  and 
had  left  a  very  sligiit  margin  beyond.  As  they  had  no  other 
preference  charges  iit  present  beyond  the  debenture  interest,  and 
oeyond  a  very  small  sum  that  they  mi^ht  have  to  pay  for  the 
preference  shares  that  might  be  issued — which,  as  they  knew,  was 
a  very  small  amount  indeed — any  further  profits  would  go 
into  the  hands  of  the  ordinary  shareholders.  He  ho[jed  that  the 
future  profits  of  the  line  would  go  on  steadily  increasing,  and  that 
it  would  not  be  bo  very  long  before  he  might  have  the  pleasure  of 
Standing  there  and  feeling  that  they  had  earned  a  substantial 
dividend.  But  that  rested  with  the  future,  and  he  did  not  like  to 
prophesy  on  these  points.  They  knew  lie  had  always  refused 
to  do  80,  and  he  thought,  wisely.  He  preferrcfl  to  deal  with 
accomplished  facta  rather  than  with  any  roseate  views  which 
might  or  might  not  be  fulfilled.  They  might  like  to  have 
a  snort  rt:*tnmr  of  their  present  financial  |x»siLion.  The  receints from 
j>asBengerR  during  the  jiast  half-year — and  they  wore  the  only 
source  of  receipts  they  had  at  present,  because  they  had  prac- 
tically no  other  traffic  over  the  line  but  passenger  tmrtic— hnd 
amounted  in  the  whole  to  i;l9,403.  Thov  had  received  a  Eimall 
8um  from  transfer  fees,  rente,  and  so  on,  which  brought  the  total 
up  to  4:i9,(W7-  H*«.  3d.  They  had  earned  that  by  ciirrying  'J,4r2,:i43 

risengers.  The  number  of  [mssengers  per  train  mile  run  wa«  17. 
thot  were  an  onlinary  rnilwii^',  this  would  be  a  very  largo 
number  ;  because  the  general  average  of  tho  large  KngUnh 
railways  was  only  about  .^i,  the  general  average  of  ull  tlio 
lines,  including  suburban  ones,  in  this  country  being  about  five. 
But,  then,  their's  was  a  purely  metropolitan  line,  costing  very 
much  more, and  the  traffic  uix>n  which  was  exrieeted  to  be  very  much 
heavier  than  that  of  the  orainary  railwuys  or  Lho  country.  Thoy 
might  ask — was  their  capacity  for  carrying  the  trafijc  utilised  to 
ita  maximum  iwint?  No  1  N\  ith  their  nreeent  train  service  thoy 
could  carry  three  times  the  present  numner  of  [passengers  if  they 
were  spread  over  the  'M  hours.  Therefore,  they  had  capabilities 
of  development,  even  ujwn  their  present  system  of  workinjj. 
Before  long  they  would  be  running  more  trains,  and  if  the  trathc 
grew  they  would  bo  able  to  take  a  very  much  larger  number  of 
passengers  than  th».'y  could  now.  Their  earnings  per  train  mile 
had  been  28.  9d.  Of  course,  the  earnings  per  train  milo 
on  a  line  of  this  kind  ought  to  be  larger  than  those  of 
the  ordinary  railways.  Unfortunately,  at  present,  they  wore 
not,  because  they  were  not  carrying  the  relative  amount  of 
traffic  to  those  railways  which  they  ought  to  do.  The  averiige 
passenger  receipts  on  the  London  and  North-Western  |)or  train 
mile  were  3«.  3a.  Some  lines  earned  more.  All  tho  largo  railways 
benefited,  however,  from  receipts  from  other  things  carried  per 
passenger  train,  such  as  pRrcol«,  horses,  carriages,  mails,  eU:. 
Their  expenses  were,  aa  stated  in  the  rejwrt,  hoavior  for  the  [wst 
half-year  than  the  present  rate  of  oxjionseft  at  which  they  wore  now 
working  In  the  early  stages  of  the  system  it  was  necessary  that 
they  should  have   a    very    Urge    staff   to   deal   with    a  trafiie 


which  was  unknown  and   new.     Thov  had  also  to 
sive  men  to  educate  the  stafT.    The  reduction  in  the  ntm 
diture  was  one  of  tho  pleasant  features  of  the  future, 
of  course,  yet  to  learn  the  cost  of  maintenance  of  r 
stock  which  was  new  now.  But  he  did  not  think  it  was 
out  that  they  would  have  a  very  heavy  item  of 
their  experience  so  far.     Their  j>ernianent  way  ex 
likely  to  be  so  high  os  those  of  an  on:linar>  raiJwi 
motive  |>ower  was  at  present  a  {loint  which  compan 
with  tho  ordinai'v  working  oi  a  steam  railway.    But  he 
ture  to  caution  them  aganist  taking  the  amount  in  ih- 
as  a  iiermanent  and  absolutely  ascertained   figure.     It 
difficult,   e**i>ecially   in   the  first   half    of    the    year,  to 
jtermanont  charge  for  steam  engine   power,  because 
was  ujife<l  for  several  pur|x>8e8  beeidoe    working   the 
nnd    .ibsolute  diviKion   of   tho  chargoe    M'AS    difficult 
e-stimated  rather  tiian   ascertained.     In   tho   future  be 
have  them  settled,   and  that  they  would   be   able  to  i 
accurately  with  this  account  another  year  than  they 
The  expense  of  running  a  train  mile  had  been  about  ltd. 
stwim  this  charge  varied   from    about  O^d.    to    la.,  so  *' 
might  bo  wild  to  oe  not  far  from  on  a  par   with  steam 
this  matter.  Of  course,  however,  their  (the  City  and 
trains  were   veiy   much  lighter,   and    would   not  carrr  ■  ■ 
pn-ssengers  as  the  other  linos.     But  ae    they    carrierl  it  ■ 
passengers     at    present   as    tliey     had     to      carry— they  « 
none     away— they     were     not     losing      anything     by    hri 
smaller     trains,    and    ho     was     not     t*uro      but      thai    b  I 
future  the  system  of    having  light  trains  run    more  isvjm 
would  in  the  end  prove  more  economical  aud    more  condaciai 
the  |>ubUc  comfort  than   running  so  many  coznnirativt^^ 
trains,  as  was  done  on  an  ordinary  railway.     They  hacm 
contend  in  this  first  half-year  with  a  good   many  difficuJUoiJ 
thoy   were  steadily   trying   to  overoome    them.      They  »■•( 
serious,  but  the  small  improvements  which  they  were  malai|( 
ho[>ed  to  make,  would,  he  thought,  render  the  railway  mocsba 
popular  in  the  future  than  it  hod  been  in  the    past.     At  tkifl 
time   he    thought    that     anyone    who     hod      used     the  all 
would     feel     tnnt    afi    far    as    comfort,     speed,     and   •& 
general     accessories     of     convenietit     rallwav     tra^ielliBj  i 
concerned,    their   line    was    not   inferior  to   that    of   any  rf 
ordinary   sl-cam   railways.     They   hoped    in    the  future  tofl 
it  very  much  superior,  and  that  when  all  their  improvetncoiil 
carried  into  effect  it  would  be  confessed  that  they  had  initiilsl' 
brought  into  use  a  system  of  locomotion  decideclly  «aperi«to 
in  existence.    The  great  stage  coaches  of  the  past  had  tbor^ 
wliich  lasted  for  some  64)  years.     They  were  nuperfieded  byil 
railways,  which   had  lost^   up  to  tho  present    time  (or  iM 
G()  years,  that  was,  hod  had  their  day.     it  remained  tobe|fl 
whetlier  electricity  was  tho  mode  of  locomotion  that  would  ■ 
scde  steam.     At  all  events,  thoy  had  the   satiafactioo  of  ksv 
that  they  htul  tried  to  do  something  towards  ite  developCD6&tti 
ho    hoped    it    would    not   only  prove  a  saccese   as  lar  » 
public   convenience  was    concerned  ;    but    that    the   tiise  «1 
como     vtjien     he     would    be    able     to    congratu  late    Onm  J 
itri  tinoncial  success  also.     They  were  making   itnproveaiM 
various   directions.      They   had    had   new    cajTia^^    bdl^i 
new   trains    of    them,  and    they   were  now  on    the    grooadj 
being  put  together  icjidy  for  working.     Ho   thought  thcv  M 
be  felt  to  be  a  decided  improvement  on  the  other  ones.     Tnw  I 
locomotives  were  building,  which  they  also  bclievo*!  would  iaHl 
the  s{ieed  and  regularity  of  the  trains.  S|>ecial  attention  wssU 
pniil  to  the  lighting  of  the  latter  by  electricity.     One  half  <tf  ■ 
wore  now  lighted   on  an   improved   principle,    which   woolu 
thought,  be  ntill  further  develo[>ofl.     Hitherto  the   electric  1 
hull  buon  uncertain,  but  ho  thought  they  were   making  it  ceij 
nnd  that  it  would  be  thoroughly  satisfactory  for  the  purpose.  Z 
had  just  fi.xed   two  new   bolters   in    position,  so   as   to  girs  1 
additional  power.  They  had  a  new  engine  and  dynamo  aoarly  (I 
for  delivery,  and  before  long  they  would  be  in  a  position  to  cowl 
the  trafiie  which  came  to   them  (os   unfortunately    all  auI 
traffic  did  come)  in  an  irregular  manner.      In   the   moi 
evening  there  was  a  sudden  rush  of  [leople,  and  in   the 
tho  day  hardly  any  passengers  to  carry.     They  hoped  to  get 
incronMid  Iratfic  first  by  disabusing  the  public  mind  of   the  ] 
dice  which  very  largely  existed  at  present  against  travelling 
underground  railway  of  that  description.     When  the  Mi 
Railway  was  first  opened  they  would  recollect  how   very 
was    tlie    prejudice    against     it.      People    had    got     over 
but,   of   coui-se,    with  u   railway   (such    as   the   City    and 
lx)ndon)    which    was    two    stories    underground,      and 
by  a  power   so    little   known    as  electricity,    there    was 
deal  of  public    prejudice   to    be    overcome.      He    believed 
would    overcome    it    when    thoy    hu*i    everything     ia 
order,  and  that  tho  trafiie  would   steiulily  increase.      Th«T 
to  get,  and  were  getting,  an  increase  of  traffic  from  the 

riopulation  on  tho  route.     Houses  were  boing  occupied 

lino,  tind  new  houses  were  being  built,  and  oaturaUy  there 
bo  a  growth  of  the  ijopulation.  All  railway  compantee  fotui 
increased  facilities  for  trallic  produced  increased  trtiffio,  ad 
tho  expenses  of  their  lino  would  not,  he  thought,  crow  in  the] 
ptx)i)ortion  as  they  did  upon  an  ordinary  steam  railway,  they! 
some  ho[>e  for  the  future,  though,  unfortunately,  it  xrmM 
deferred  at  present.  One  of  the  most  important  c|ueBtioi»s 
hod  to  consider  was  bow  to  fill  up  the  trainn  during  the  oen 
tho  day.  They  had  made  an  efibrt  to  do  this  during  the  Im 
or  throe  months,  by  reducing  tho  fare^  from  *id.  to  l3 
certain  stations  and  at  certain  stated  times.  The  i3 
had  been  so  far  satisfactory,  that  it  hod  resulted  in  their  card 
from  those  stations  during  those  times  throe  times  tho  traffic] 
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fried  before,  and  their  receipt«  increaeed  from  these  statione 
me  60  per  cent.  Whethei  bho  development  of  tliU  policy — 
Dreasin^  Iho  faroH  nt  other  6tutiou» — would  pro<]uco  liko  results 
LS  a  (itiestion  thoy  hnd  to  conHidor   very  rarofully.     It  waD   nob 

the  intorc9ti«  of  the  Comjmny  to  reduce  faroa.     They  rogrott<xl 

have  to  alter  the  plan  of  a  perfect  uniformity  of  fare  over  the 
kO.  They  thought  they  sboald  adjunt  their  u\ea»  to  the  circum- 
knoen  of  the  time,  however,  and  increoao  the  popularity  of  the 
te  nod  Its  resultant  receipts.  They  agreed  to  go  to  Parliament 
ran  extension  of  that  line  from  the  City  up  to  The  Angel  at  laling- 
D.     Thnt  would  have  been  a  very  good  line  in  itself,  and  would, 

thought,  have  fwid  rory  well,  an  well  iw  bringing  to  the  existing 
tQ  a  very  conniderable  increase  of  tratfic  exactly  at  the  time  of 
y  they  wanted  it.  Unfortunately  circumBtance«  occurred  in  the 
Bt  Committee  of  the  House  of  Commons  which  led  them  to 
row  out  the  Bill.  There  waa  very  slight  opj)o»ition,  the  only 
omining  opponents  at  last  being  the  Cori>orntion  of  Ixindon,  and 
on  they,  he  believed,  did  not  wish  that  the  Bill  nhould  be  thrown 
t.  Thoy  (the  Board)  had  nothing  bo  do  with  Uio  circnmetanccs 
ilch  arose.  It  was  very  doubtful  whether  in  their  present 
ancial  position  the  Board  would  come  to  the  ftharoholdere  again 
th  a  rocoramendivtion  to  go  for  that  extension,  because  until 
ey  hud  brauf;ht  up  the  price  of  their  nhares  in  the  market,  it 
LB  doubtful  whether  thoy  coutd  obtain  the  necessary  capital. 
ttween  this  and  next  sest^ion  they  would  have  to  consider  the 
leetion,  and  if  they  could  see  their  way  to  carry  it  out 
tbout  burdonin?  the  existing  com[>any,  they  would    prefer  to 

BO.  The  now  jwant  they  wore  nutting  down  was  intended  as 
rt  of  thnt  whicn  would  ultimately  wors  the  Clnpham  extcuBion, 
it  the  same  ixjason  which  prevented  their  going  for  the  Islington 
le  applied  to  the  Clapham  one.  They  would  see  from  the  reiK>rt 
at  the  action  taken  by  the  County  Council — which  wa*  a  very 
bitrary  one  on  the  jmrt  uf  that  Council,  who  really  had  no  good 
86  as  regarded  that  Company,  the  real  object  being  the  testing 

particular  rates  which  they  thought  they  could  try  upon  a  small 
>mpany  bett-or  than  a  large  one  — ha<l  been  successfully  opposed 
'  the  <  ompany  in  the  first  courts,  and  the  result  atlirnied  in  their 
vour  in  the  Api>eal  Court.  Having  nothing  further  to  add.  he 
>uld  move  that  the  re|>ort  and  accounbe  be  approved  and 
^ted. 

This  was  seconded  by  Bfr.  Hanbnry. 

Mr.  Peto  was  glad  to  hear  the  Chairman  say  they  were  not 
ling  to  proceed  with  the  Islington  extension.  They  would  not 
le  anything  by  waiting  to  see  what  would  be  the  result  of  working 
e  old  lino.    He  noUc^  that  they  had  elected  another  gentleman 

the  Board  in  the  place  of  Mr.  Robinson,  resigned.  He  asked, 
oking  at  t  lie  fact  that  the  railway  was  a  very  small  iuatter,  was 
absolutely  necessary  to  have  tive  directors?  He  did  nob  want 
em  to  work  for  nothing,  but  it  seemed  to  him  that  three  would 
I  ample.  Adverting  to  the  wages  and  salaries,  he  asked  whether 
e  work  of  manager  and  secretary  could  not  be  done  by  one 
ntteman. 

The  Chairman  said  that,  unfortunately,  they  wore  bound  by 
eir  Act  of  Parliameut  to  have  tivo  directors,  and,  moreover, 
ey  could  not  do  with  less,  as  three  formed  a  (juorum.  Though 
e  income  of  the  Company  looked  small  at  present,  the  work  con- 
cted  with  it  was  by  no  means  small.  This  was  a  railway  that 
quired  a  very  great  deal  of  constant  attention  and  management. 
ley  could  not  do  without  an  ofliciont  stntf  at  their  ho^Ldfjuartcrs. 
»oy  muHt  remember  that  the  number  of  passengers  carried  was 
ry  large,  and  the  number  of  trains  and  the  length  of  time  they 
}re  run  exceptionally  so.  They  were  therefore  obliged  to  dupli- 
te  the  staflT  in  many  cases.  The  latter  was  therefore  necessarily 
:^r  than  was  absolutely  proportionate  bo  the  brafhc.  The 
lAttvo  expenses  on  this  head  would  diminish  as  the  tratfic 
creased,  becjinso  it  would  not  bo  necessary  to  increase  the  stafl' 
I  to  the  apiiointment  of  Mr.  Howard  as  Director  in  jiUco  of  Mr. 
>binson,  tfiat  gentleman  rcnresonted  very  large  shareholding 
terests  in  the  Company,  and  nod  given  them  the  benefit  of  his 
vice  at  the  Board  for  a  long  time,  and  hati  acouired  considerable 
lOwlediro  of  the  Company's  atfairs.  They  thought,  therefore, 
ey  could  not  do  better  tlian  ask  him  to  take  a  setii  at  the  Board. 
le  Chairman  then  put  tho  resolution,  which  was  carried  unani- 
jusly. 

The  proceedings  closed  with  tho  usual  vote  of  thanks  to  tho 
lairroan. 

LIVERPOOL  OVERHEAD  RAILWAY  COMPANY. 

Tho  half  yearly  mooting  of  this  Company  was  held  In  Liverpool 
Tuesday,    Sir   Wm.    B.    Forwood   presiding.     The   report    is 
udcd  to  in  our  *'  Notes." 

The  Cbalrman  rofcrrod  to  tho  progress  of  tho  works  rluring  the 
sb  half-year,  and  said  ho  was  ^easod  to  say  bhat  thoy  had  made 
Jsfoctory  progress  indeed.  The  main  structure  hiid  advanced 
jbh  bo  the  CoiUngwood  Dock,  In  tho  course  of  which  three 
portant  opening  bridges  had  boon  constructe^i.  The  foundations 
sro  complobod  as  far  south  as  St.  Nicholas  Church,  and  thoy 
pocted  tho  main  utructuro  would  be  advanced  to  that  [>oint  by 
9  end  of  September  or  the  b^inning  of  October.  Daring  the 
stsix  months  they  had  orected  two  miles  of  the  main  -itructure, 
d  the  contractor  ox[>ooto<l  that  tho  wholo  of  iho  foundation  for 
3  Bouthern  section  would  bo  completed  within  four  months.  It 
s  eomewhat  rash  to  hazard  an  opinion  as  to  when  it  would  bo 
npleted,  but  he  hoped  that  the  forocast  which  he  gave  at  the 
t  meeting  would  be  realised,  and  that  wlien  the  sharehulders  met 
ain  roxt  spring  they  wouhl  bo  within  measurable  distance  of  tho 
nulotion  of  their  important  undertaking.  Tho  {x>Hition  of  the  lino 
tno  Houthorn  section  would  be  changed  somowhab  from  what  it 
a  originally  proposed  to  bo.    The  original  plaa  wot)  to  olevate  it 


along  the  Wappinff  Dock  and  wurehoiise*,  but  bv  the  liberality  of 
the  Coriwration  of  LiverjxK}!  and  the  Dock  Boara  they  would  now 
bo  able  to  keep  on  the  same  level  all  through.  That  was  very 
iinportnnb  for  bho  Mucccssfid  working  of  the  railway.  During  the 
(Hutt  six  months  tho  Diroctors  had  given  serious  consideration  to 
the  means  of  propulsion  to  be  employed,  and  they  had  visited 
various  electrical  works  in  the  country,  including  the  electric 
railway  now  working  in  I-^ndon.  They  had  had  the  advantage  of 
the  advice  of  Mr.  (ireathcad,  the  engineer  of  the  railway  running 
under  tho  Thames,  and  after  carefully  considering  the  subject, 
they  had  decided  to  adopt  eleotrioity,  because  it  would  be  safer, 
cleaner,  and  more  economical  in  its  working.  Tenders  were  then 
invited  from  the  princii>al  manufacturers  of  electrical  machinery, 
and  the  Directors  had  accepted  the  tender  of  the  Electric  Con- 
struction Corporation,  of  Wolverhampton.  Tho  electricity  would 
be  generated  at  a  central  station,  to  be  located  near  the 
Wellington  Dock,  a  position  which  they  had  been  fortunate 
enough  to  obtain  from  tne  Dock  Board.  By  having  their  station  at 
that  point  they  could  obtain  water  at  an  advantage,  and  they 
woula  alBO  have  the  advantage  of  having  their  coal  tipped  from 
tho  railway  overhead,  without  tho  necessity  of  ronstructing 
buildings,  etc.  In  tha*  way  they  would  save  a  considerable 
amount  of  money.  The  electricity  would  be  conveyed  by  a  centra] 
mil  to  tho  motor  cars  which  will  compose  the  train.  The  journey 
from  end  to  end » including  stopoaces,  would  be  made  in  25  minutea. 
In  order  to  safeguard  the  sharenoldcrn  as  much  as  possible  from 
the  many  contingencies  which  beset  railways,  a  contract  was  made 
with  tho  Klectric  Construction  Cor|>oration  for  working  the  train 
at  a  fixed  price  per  train  mile  for  two  years.  That  in  itself  was  a 
Euarantee  that  thoy  would  work  it  safely,  an<i  at  the  same  time  ^dvo 
the  beet  possible  machinery.  He  was  sure  they  would  bo  g:rattiied 
at  the  progress  of  the  works.  They  had  hjul  their  difhculties,  but 
he  was  gliul  to  be  able  to  say  that  these  had  been  surmounted,  and 
now  he  ho[>ed  that  there  would  be  no  further  obstacle  to  the  work 
progressing  with  groat  rapidity,  and  ho  rciilly  thought  that  at  the 
next  meeting  of  bne  shareholders  bhey  would  bo  within  very  near 
distance  of  the  completion  of  tho  railway.  With  these  remarks 
ho  begged  to  move  the  adoption  of  the  report. 

Kr.  J.  B.  Braaoker  seconded  the  motion,  and  it  was  carried 
unanimously. 

Replyini;  to  various  ciuoetions,  the  Chairman  said  that  the  main 
structure  ha<l  now  been  advanced  to  the  Claience  Dock,  and  the 
(Jompany  had  decided  t-o  have  Brst  and  second  classes.  Fares  hod 
not  yet  been  resolved  upon.  The  3^d.  per  train  mile  covered  the 
whole  of  what  were  known  as  tho  locomotive  expenses  of  the  line. 
It  had  been  the  intention  of  tho  Directors  from  tho  first  to  open 
bho  northern  section  as  soon  its  it  was  completed  ;  but  a  great  (leal 
would  depend  ujjon  the  completion  of  their  electrical  plant  and 
j^enorating  station.  In  other  words,  the  southern  section  was  being 
proceeded  with  no  rapidly  th<it  it  might  be  completed  by  the  time 
the  electrical  cfpiituncnt  was  ready,  and  in  that  case  all  sections 
of  the  line  would  no  o]»cned  together.  The  Directors  did  not  at 
present  contouiplato  manufacturing  electricity  for  illuminating 
purposes,  except  for  their  own  uses.  The  line  would  be  lighte<l  by 
electricity  manufactured  by  themselves,  but  if  they  went  beyond 
that  thoy  would  reqiure  a  far  larger  area  for  generating  plant,  and 
they  must  bring  their  own  business  to  a  state  of  efficiency  before 
thoy  attemptetl  anything  in  that  direction. 


UNITED  RIVER  PLATE  TELEPHOHE  COMPANY. 

The  fifth  ordinary  general  meeting  of  this  Comj>any  was  held  on 
Friday,  7th  inst.,  at  Winchester  House,  Mr.  J.  Irving  Courtenay 
preaicfing. 

The  Chairman  said  tho  results  of  the  past  year's  workinjr  of  the 
ComfMiny  had  been  entirely  governed  by  one  factor — the  gold 
prennium.  Tho  gross  income  for  the  past  financial  year  had  been 
£l<H5/259,  08  compared  with  £lOS,ti|'J  in  the  previous  year,  tho 
(UfTerence  arising  solely  from  tho  diminution  of  their  sales  business, 
which,  in  consideration  of  the  long  credits  customary  in  tho  River 
riato,  they  hafl  notthoughiitprudenttopush.  More  money  had  been 
received  from  subscribers  and  messages  in  the  year  uncfer  review 
ttinn  in  the  previous  year,  although  thoro  hod  been  a  considerable 
falling  off  in  the  total  number  of  their  subscribci?.  No  fewer  than 
l.lKII.)  new  subscribers  came  on  their  books  during  hist  year,  and 
he  believed  they  would  find  their  experience  to  bo  the  same  as  had 
been  fotmd  in  other  enterprises— that  the  subecribers  who  came  on 
during  a  |>eriod  of  financial  tightness  were  more  [Hsrmnnent 
Bubacribors  and  were  better  payers  than  those  who  came  on  during 
a  period  of  inflatcfl  comnieixial  prosj>eriby.  Their  working 
ex[>erises  in  the  River  Plato  had  been  £56,941,  a  reduction  of 
£U,{>6(i  i:omi>are<l  with  those  of  the  previous  year.  This 
rtxluction  of  10  per  cent,  had  boon  the  result  of  economies, 
notwithstanding  the  increaeed  cost,  to  a  considerablu  extent, 
of  materials,  general  expenses,  and  taxes.  Further  economies 
bo  some  extent  were  anticipated,  but  unless  a  reduction 
occurred  in  tho  gold  premium  a  greater  degree  of  expenditure 
must  bo  ox|)ectoa.  This  would  necessitate  such  a  rise  in  their 
rabea  as  would  at  least  meet  tho  increased  expenditure.  He 
regretted  that  the  Directors  were  unable,  for  tho  hrst  time  in  the 
Company's  history,  to  declare  a  dividend.  This  was  entirely 
owing  to  their  loss  on  exchange,  which  had  amounted  to  £36,049* 
or  nearly  I2i  percent,  on  the  Company's  itaid- up  capital.  With 
only  a  slight  revival  of  commercial  aH^airs  m  Buenos  Ayreeand  a 
fall  in  tho  gold  premium,  tho  Comiuiny  would  soon  asain  be  in  a 
dividend-paying  condition.  Telegraphic  advices  from  Buenos 
Ayros,  dated  the  4th  inst.,  stated  that  their  receipts  for  July  had 
been  bettor  than  those  for  the  same  mouth  of  lost  year.  The 
report  and  accouatu  woro  adoptod. 
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CUBA  SUBMARINE  TELEGRAPH  COMPANY. 

The  foitiotJi  oniinary  ffenernl  mootinjr  of  Uu-*  CompAny  waa  held 
oil  Weflhciwlay  at  tho  oHicc>,  ,V<,  Old  Broiid  KtrucL 

Mr.  Thomas  Greenwood  lu-ottlded,  und  rttateii  tbut  the  loceiptd 
lur  the  half  year  to  .luno  .'tO  la«t  were  not  ^o  largo  as  those  for  the 
corres} tending  [►oriod  of  the  previous  vear.  Thi«  harl  been  owinpr 
uot  to  any  want  of  trwle,  but  to  the  iinj^iedimentft  C4ku»'G«J  by  the 
breaking  down  of  one  of  their  cnbloj*.  As,  however,  they  now  luul 
their  cables  duplicated  from  end  to  end,  it  wa^  hii^hly  improb- 
able tImbHuch  acircumetonce  would  occur  a^ain,  and  therefore  they 
mif^ht  look  t^o  their  revenue  continuing'.  The  re[>airs  hmi  been 
completed  during  tlie  half-year,  and  the  charge  hail  been  rather 
less  tbuu  in  the  June  half  of  iKlKt,  the  result  being  that  thoy  hiul 
rather  a  larger  sum  to  carry  to  the  ere*lit  of  the  reserve  fund. 
That  fund  now  amounted  to  tTH.tKK).  They  IhkI  exfiended  about 
£22,5UU  on  new  cable,  and,  therefore,  but  for  thin  outbiy.  which 
realty  wa^  properly  invented  for  uAe,  their  reserve  fund  would 
amount  now  to  rather  over  jCUK),000.  The  suit  witli  the  Spanish 
(iovernment  made  alow  proj^rens ;  and  he  could  not  »iky  when  the 
caM  would  come  on  for  hearing.  The  delay  wat;i  not  very  [*rejri 
dicial  to  them  —in  fact,  all  that  they  wanted  wa«  that  there  might  be 
perpetual  delay.  They  wanted  a  decision  that  the  («overnment  had 
not  the  right  to  grant  the  concCHtnion  which  they  of)(K>Hed,  ainl, 
until  thi^  matter  was  decided  against  tho  Cotu|Miny>  they  were 
going  on  with  their  bukinetfis,  and  their  opponent.'^couhl  do  nothing. 
He  concluded  V>y  moving  the  aduption  uf  tlie  re|>ort  and  ac<'Ountf*, 
which  wafieecoDdod  by  Mr.  A.  F.  Lonr,  und  carried  unanimously. 

Di%'ideudK  for  the  half-year  at  the  nitc  of  lU  per  cent  |>or  annum, 
eubject  to  income  tax,  on  the  preference  shares,  and  at  the  rate  of 
8  (»er  cent,  per  annum,  free  of  income  tax,  on  tho  ordinary  shares, 
were  declared. 


MONTEVIDEAN  AND  BR  \ZILIAN  TELEGRAPH  COMPANY. 

A  ;;ene.'ial  nieeting  of  thin  (omftany  wai*  held  tm  Tui'MJay  at  the 
olljceti.  Copthnll-Hvenuo,  when  the  rcixirt  and  GAJih  account  of  the 
li4|uidat-or,  Mr.  <*oorge  Fru-rtcr,  were  approvod  and  mloptcd. 


ClIY    NOTES. 

BraxlUan  Submarine  Telegraph  Company. — Tho  recetptit  for 
lawt  week  amounted  to  t'l,*24.'t. 

Western  and  Br&sUlan  Telegraph  Company.  -Tlie  traftto 
receipts  for  the  week  ending;  duly  .'!!  weto  i^'i.GiHJ. 

City  and  South  London  Railway. —The  rcceiptfi  for  the  week 
ended  the  Hth  iiut  were  £VJ1,  against  £092  for  the  week  ending 
August  1. 

Western  Conntlos  Telephone  Company. — The  half-yearly 
warrants^  for  dividend  to  .lunc  .'W>  Itift,  on  the  preference  .*»hiiief»  nf 
thin  Comiiany  at  tho  rate  of  (i  |t©r  cent,  per  unuuni  were  j»o.'*tcdoii 
Hatuniay  the  Hth  innt. 


NEW  COMPANIES  REGISTERED. 


Knergy  Gas,  Electric  Lighting  and  Power  Company,  Limited. 

Regi-^terwl  by  A.  Uorbclel,  .*i,  ( 'hiinccry  lime.  \V.( ',  with  n  r;i jail  nl 
of  £'J<t,«MK)  III  Al  ^^l^^rex.  Objnrt  :  \ft  iw<piii>>  i'i*r|.iin  pjilents 
relating  to  giv.*  lighting,  and  U*  devclnp  and  wtnk  tlio^jum*;  to 
carry  on  Ihe  bu^incHH  of  merhanicftl  cfigin«M-»,  etr.  KegistxrrfHl 
without  artioIoH  of  nwociation. 


PROVISIONAL  PATENTS,  1891. 


Aitil'HT  4. 

13163.  Improvements    In   carbon    transmlttors   for    telcphonlo 

purposes.      \Villi:iiit  lileiiheiui,  K<;li((th,  . Surrey. 
13171.  An    Improved  socket   for    Iflcandosoent  elootrlo  lamps. 

John     Criggnl,     James     IJorkley,    and     ('hurley*     b'rederiek 

Williuui-son.  :M,  Southampton-builtiingi*,  Lohfton.   (lV)nipIcte 

ppecifioation.) 
13200.  Improvements   In   fence  posts,  telegraph   posts,  or  the 

like.     tJoorge    Cecil    Dymond,    0.    Lord-p-tieel,     Liverpoul. 

(Frederick   J'eter    Uo^'back   and    Henry    Frederick    Hand, 

United  States.)     (Complete  siKjrification.) 
1.T20H.  Imskrovements  in  tho  manufacturo  of  wire,  bars,  bonds, 

and  aheots  of  copper  by  electrolysis,  and  In  apparatus 

therefor.       Edward    Cafi|>er,    4,    South-Street,     Finsbury. 

(EmUe  ViareoKO,  Italy.) 

Artii'ST  .'». 
13230.  JmprovemenU  In  eleotrloal  switches  and  safoty  fuaei, 
William   Humpluey   Wheatley,  40,  Chanoery-Une,  London. 
(Alfro*!  AKhfalck,  (lermany.) 
1.^^52.  ImprovemoDU in eleetrieal  contact  maklngand breaking 
*  devloos.     t.'harle**    Krry  and    Eug- ne  l»ucrGtot,   4.>,  South • 
ou.pton  biiildiii)-'**.  1.oh<I..ti 
18268.  improvemeata    in    cic  ■-«     alarms.        William 

Wilson    J  'AI.     '^  (Brunswick    \\ 


13369, 

13274. 
132S0. 

133I.V 

133;«. 

13302. 
13:i66. 
13:W7. 

l:W7l. 

13:^7'1 
13384. 
13387. 

13437. 
13442. 
i;W4ti. 

i:i4r»o, 


St,V 


.  An  Improvement  tn  oonneottac  tHe  c«mdkil«itfd 
tneal  glow  lamps.  Edward  Alfred  (•inua^W  | 
Soiithamiiton  boildingH,   London.      (Completej 

AuGtmr  6. 
Improvements  tn  electric  meters.      Parea  ] 

6,  A'ictoria  rojul,  Ken»'inj»ton,   hondon. 
Improvement*  In   eleotriooi    eoii<liitta 

.lohu    M.-uUiu^ohIi    Maokny   Muriro 

lihi:-^'OW. 

Improvements  In  arc  lamp*.     James   YaUrJi 

Liiic'uli.V  inn  iielJ*'.    LonJnn.       (Pha-rlo*     BellcM. 
((\>iu(it(.-lt.-  H()cciiieatioii.) 

Improvements  la   telephony,  and   amMumtsi 
Milo  (;iHbrd  K.eUog^,  24,  SouthAin|>ton-baiJdiiigi,M 

ArocsT  7. 
KloctHc  tell   tale  for  the  eomtrol 
and  side   Ughu   on    steamers. 

Crowle-stret't,  liadonroad,  HulL 

Improvements  In   dynamo-^le'ctrlo 
Forbt's,  34,  t  ireat  <  Jeorne-^trL-eC.   WtMtminster, 

Improved  telophone  transmitter.      John  Dnnlisallfl 
'M,  Lonibaid  >trcet,  London. 

Improvements     in     electric     telepboae 
systems,     Thomas    Bcavon    Sloi>er,    323, 
Ivondon. 

Improved  electro  manual  devices   Tor   the 
gravity    algnxd   arms,     points,     and     the    Uhft 
HariuEton    Leigh,     22,    Southampton -baildinKtv 
(A.    Hillairet  and     Albert    Hugnet,     France.)     [Cm4 
^peciHcation.) 

An  Improved  electric  or  galvsiUo  brosl&.    ArtiiarBtf 
Hynjj,  .'»r>,  Chancery-lane,  Ix)ndon. 

Improvemonta   In  electrical  oontscts,      tTeor^  H 
24.  Southumpton-buildiii^H,  London. 

Improvements     in    dynamo-electric     ssa< 
Honry  Cu/tjI.  40,  Chancerylano,    Xjoudon 


sersl^H 

eS9 

rmisail 

'anfl^ 


AtTuusT  8. 

An  Improved  method  of  and  moans  for 
munioatlon   between    parts   of    railway    trmisa 

Jaine.-i  Howes,  11,  Kurnival  r^treet,  London. 

An  improved  wave  power  motor.      WilliaiD 
1 51,    Stnmd,    l^ndon.     (Honry    P.     Holland 
Fiftcher.  United  State-".) 

An  improvement  In  secondary  TOltale  t»at 
Jutiep))  Starkey  Barber  .Starkey,  *28,  Southaan|vto 
London. 

Improvomonts  relating  to  the  coating  of  arttelsit 
new  metailio  alloy  by  clootro  deposition.  The  U 
Metallurgical  Conipunv,  Limited,  and  }>heninl  (N 
Cowfior-Colefi,  4;%  Southampton-buildin^H,  I^xmilotL.-,. 


lirXif). 

MKM. 
14411. 
14484. 
Htl^Ki. 
l4(i*»H. 

I4s:jo. 
i(;'J7'J. 

I  HIM  K| . 

■JtKi"J9. 

73r»3. 

10'>27 


SPECIFICATIONS  PUBLISHED. 

Impregnating    <  rganlo.    etc.     matter     by 
current.     Onckon.     Hd. 

Electrical  meter.     Wilson      Hd. 

Klootrical  switches.     Snoll.     HiL 

Secondary  batteries.      Xiblett.     Sd. 

Slectrlc  switch,  etc.      Kvercl  and    Rudiin^. 

Telegraphic  relay,     lltiyly  (Trebor)       H«L 

Electrical  conductors.      Crouipton    liiid   <  'Kame 

Accommodating  electric  wires  la  buildings. 

Electrical  oaatlngV»f  metals.     Sla\%  ianuU'. 

Magneto-electric  telephone  apparatns.       Fr 

Electric  lamps.     Turner.     .Si I. 

Electrical  tranaformei s.     Woake.^.      Gii. 
IHHl. 
Kleotrio  railway  systems.     Bayly  (Weems). 

Electrical  conductor.      HoltiiL^*.     4d. 


COMPANIES'  STOCK  AND  SHAR£  LI 


Manw 


Brush  Co 

—  Pwf.  !...*.!..., 

India  Rubber,  Giitts  Percha  k  ToUgrtph  Co. 

Housc-tO'Hmise       

Metropolilan  Electric  Supply    , 

London  Eleotrio  Supply , 

Swan  United    ' 

St.  Jsiuom'    ..,.,,  .,  „ 

Kstional  Tolephonr     j.„ 

Electric  Constraetion .'. 

WoHttuiuMtur  Kleotrio 
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NOTES. 


I :  Portraits. — The  Ekdrical  World  for  August  8  contains 
I  a  speaking  likeness  of  Mr.  W.  M,  Mordey. 

E  Omagh. — Tho  Town  Commissionors  of  Omagh  are 
r  desirous  of  having  iMirticulars  of  tho  cost  of  lif>hting  the 
J  town  by  electricity. 

Power  from  Kiagara. — It  is  proposed  to   transmit 
Jjpower  eiectrically  all  tho  way  from  Niagara  Falls  to  tho 
forthcoming  Chicago  Exhibition. 

Ii      Liabam   (Ireland). — The   gas   com|>any  of    Lisburn 
k  liavo  advancovl  tbe  price  of  public  lighting.  The  authorities 
are  considering  the  question  of  electric  light. 

Z      Fleetwood. — At  tho  last  meeting  of   the   Fleetwood 
►  Improvement    Commissioners    tho    corres])ondencc    upon 
electric  lighting  was  left  over  till  next  meeting. 

i  Ghertaey. — The  gas  lighting  of  Chertsey  has  been 
settled  for  this  year  at  £3.  3s.  per  lamp.     Tho  question  of 

^  considerable  extension  to  Addlcstono  is  to  be  considered 

I  next  year. 

f       Telephone  at  Clitheroe.— The  Clitheroe  Watch  Com- 

\.  mitteo  refused  to  take  any  part  in  the  connection  of  the 
police  otficd  with  the  workhouse  by  telephone  as  proposed 

^   by  the  Board  of  Guardians. 

p  Nomenclature. — Confusion — we  mean  no  joke — is 
*  often  experienced  between  a  fuse  and  a  fuse ;  that  is, 
'  between  a  fusible  strip,  and  a  box  with  torminals  to 
■•  contain  it.     It  is  proposed  to  cull  tho  former  **  fuse  links." 

I       Sophia.— Premiums  of  10,000,  7,000,  and   0,000  francs 

iwill  1)0  awarded  by  tho  authorities  of  Sophia  for  schemes 
of    lighting   that  town,  the  said  schemes  to  remain  the 
property  of  the  town.     The  plans  will  be  opetied  on  28th 
^   December,  1891. 

^       Felstead    Sohool. — A   complete  installation  is  bejtig 

!  erected  for  the  lighting  of  Fol  stead  School  by  Messrs. 
Drake  and  Gorham.  The  lighting  is  being  extended,  not 
only  to  the  school,  but  to  tho  chapel,  gymnasium,  infirmary, 
and  other  outbuildings. 

Brazil.— A   sample  electric    railway    installation    has 

I    been   sent  to   Braxil   from   the   IFnitod   States,  consisting 

I    of  one  car  with  25-h.p.  motors,  a  50,000  watt  generator, 

I    and  entire  equipment  for  a  U-mile  track.     If  successful, 

complete  plant  for  GO  cars  will  be  required. 

Bewdley,— The  Bewdley  Watch  ami  Lighting  Com- 
mittee reported  that  the  ofler  of  the  gas  company  to  light 
the  public  lamps  for  the  eight  mouLhs  from  September  1st 
at  £%  10s.  a  lamp  bad  not  been  accepted  by  the  comtniltee, 
which  hoiked  to  make  more  favourable  terms. 

Electric  Advertising. — The  whitewashed  walls  of 
tunnels  are  used  in  Chicago  in  a  novel  advertisement.  On 
the  centre  of  tho  roof  is  a  wire  placard,  arranged  in  such  a 
way  that  tho  glare  from  the  electric  light  casts  huge 
shadowed  letters  on  the  wall.  Enterprising  advertisers 
may  note. 

Central' Station  Arrangement. — We  notice  that  a 
work  on  central  stations,  by  M.  G.  P.  Anney,  entitled 
"Manuel  Pnitiquo  do  I'lnstJillation  do  la  Lumii-ro  Elcc- 
triquo,  Stations  Centrales,"  has  been  publij^hed  in  Paiis 
(B.  Tignol,  53,  Quai  ijes  Grands  Augustins,  Paris,  7f.), 
with  99  Hguros  and  10  plates. 

Lynton. — Tho  Devon  Electric  Lighting  Company  intend 
to  apply  to  tho  Board  of  Trade  for  a  provisional  order  to 
supply  electric  lighting  to  Lynton  and  Tiynmouth.  The 
application  will  be  made  in  November.  V^cntilation  shafts 
have  been  atiixed  to  the  present  electric  lighting  plant,  and 
other  improvements  are  being  made. 


Electric  Lighting  in  Ireland. — The  seaport  of 
Larne  has  been  lighted  by  electricity.  This  is  the  first 
town  in  tho  North  of  Ireland  which  has  adopted  the  new 
light.  This  installation,  like  that  of  Carlow,  has  been 
carried  out  by  Messrs.  J.  E.  H.  Gordon  and  Co. 

Dover. — At  tho  last  meeting  of  the  Managing  Committee 
of  the  Dover  Town  Council,  a  letter  was  read  from  thai 
Brush  Company,  stating  that  tho  letter  of  the  Council's  rs' 
electric  light  was  under  consideration,  but  that  time  was 
required  to  give  a  satisfactory  answer  ;  and  also  that  one 
of  the  company's  engineers  was  about  to  visit  Dover  and 
report. 

Bahia. — We  notice  that  the  MoniiruT  Indusirid  (Aug.  13) 
gives  particulars  of  a  contract  invited  by  the  State  of  Bahia, 
Brazil,  for  public  lighting — no  system  mentioned — from 
the  9th  May,  1892,  the  contract  with  the  Bahia  Gas  Com- 
pany expiring  at  this  date.  The  contracts  are  to  be  in  the 
hands  of  the  secretary,  Manoel  Pedro  do  Rezende,  Bahia, 
by  30th  of  this  month. 

Alternate-Gorrent  Motors. — Readers  of  the  patents 
column  may  see  that  two  specifications  were  accepted 
last  week  for  alternate-current  motors,  one  being  the 
complete  specification  of  Dolivo-Dobrowolski,  and  the  other 
a  motor  invented  by  Mr.  Arthur  Arnot,  of  Australia,  which 
we  mentioned  a  few  weeks  ago.  There  is  also  an  improved 
generator  for  multi-phase  currents. 

Sydenham. — A  new  company  has  been  brought  out 
this  week,  the  Electric  Installation  and  Maintenance 
Company,  for  the  snpply  of  electricity  to  the  Ciystal 
Palace  and  the  district  of  Sydenham.  The  capital  is 
.£100,000  in  £10  shares,  of  which  Messrs.  J.  E.  H.  Gordon 
and  Co.,  who  are  contractors  to  tho  company,  are  to  take 
over  a  thousand  as  part  payment  of  plant. 

Liverpool. — The  Livorj>ool  Electric  Company  have 
objected  to  certain  charges  made  by  the  Liverpool  Cor- 
poration for  the  rejKiir  of  roads.  It  was  stated  at  the 
meeting  of  the  Health  Committee  that  the  Cor|>oration 
were  on  the  safe  side,  us  the  company  had  dofKisited  £000, 
from  which  the  amount  could  be  de<luctod.  If  a  disiHito 
arose,  tho  Board  of  Trade  would  arbitrate. 

Bamsley. — At  the  last  meeting  of  tho  Barnsley  Town 
Council,  the  minutes  were  read  of  the  Park  and  Lighting 
Committee  meeting  held  July  31.  Tho  borough  surveyor 
laid  before  the  committee  a  scheme  and  plan  prepared  by 
him  for  the  supply  of  electricity  to  a  smaller  area  than  the 
one  referred  to  in  the  Fiarnsley  Electric  Lighting  Order, 
and  the  committee  adjourned  the  consideration  thereof 
until  their  next  meeting.     The  minutes  wero  confirmed. 

Glaagow. — At  the  Glasgow  Town  Council  meeting  last 
week,  it  was  stated  that  at  the  meeting  of  the  Gas  Com- 
mittee  it  was  clecide<l  to  take  the  advice  of  Sir  William 
Thomson  with  regard  to  various  matters  which  had  recently 
cropped  up,  and  which  were  of  vital  importance  to  the 
question  of  the  electric  lighting  of  Glasgow.  Under  the 
circumstances,  Councillor  Colquhoun  agreed  to  delay  for 
a  month  the  motion  standing  in  his  name  with  reference  to 
electric  light. 

Collodion  in  Electroplating. — In  a  recent  luitont, 
Herr  Falk,  of  Berlin,  claims  the  use  of  photographic  collo- 
dion as  a  conducting  layer  to  be  applied  upon  the  body  to^ 
he  plated.  After  drying  and  exposing  to  the  tight  thai 
silver  salts  are  reduced  by  tho  sulphate  of  iron,  and  pro- 
duces a  motailic  surface.  This  process  is  often  describwd  in 
lectures  on  physics,  and  has  been  employed  more  particu- 
larly, it  is  said,  for  some  time  back  to  the  plating  of 
fiowors  and  insects. 

Electric  Cure  for  Sciatica. — A  correspondent  of  a 
medical  paper  says  that  if  tho  {HDsitivo  {^ole  of  a  galvanic 
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battery  having  the  pole  (carbon  preferred)  covered  with 
absorbent  cotton  and  moistened  with  chloroform  be  put 
over  the  parts  suffering  from  sciataca,  and  five  to  10  miJli- 
amperes  of  current  passed  through  it  every  other  dny  for  a 
short  time,  a  cure  will  be  effected,  providing  there  ia  no 
constitutional  trouble.  The  negative  pole  can  be  applied 
at  any  suitable  place. 

Storagre  Cars  in  America. — Storage  cars  will  soon 
bo  again  seen  in  New  York.  The  recent  decision  as  regards 
the  Brush  patents  is  responsible  for  this  action,  and,  in 
addition  to  the  16  cars  formerly  used,  it  is  stated  that  the 
whole  of  the  Fourth-avenue  route  will  be  equipped  by 
accumulator  cars.  Washington  is  to  have  44  such  care  at 
once,  and  Indianapolis  and  New  Orleans  are  to  have  trial 
systems.  A  battery  system  is  also  to  be  established  at 
Newton,  Massachusetts. 

A  Theatre  Stmck  by  Ligrbtning.— -At  Grosawar- 
dein,  in  Hungary,  on  Monday,  a  flash  of  lightning  struck 
the  theatre  during  a  performance.  The  audience,  believing 
the  house  had  taken  fire,  rushed  to  the  doors,  the  conse- 
quence being  that  a  number  of  women  fainted  and  fell 
under  the  feet  of  those  in  the  rear.  Happily,  some  of  the 
more  cool-minded  among  the  audience  were  able  to  reassure 
the  crowd,  and  no  serious  injury  was  done.  The  perform- 
ance, however,  could  not  be  continued. 

Death  of  an  Anstrallan  Eleotrical  Engineer. — 

Mr.  Henry  E.  Dickenson,  of  Sydney,  met  a  sad  death  when 
attending  to  the  electrical  machinery  at  the  Australia  Hotel, 
Sydney.  He  accidentally  fell  off  the  stage,  striking  his 
head  against  some  ironwork.  Mr.  Dickenson  was  recently 
elected  secretary  to  the  Engineering  Association  of  New 
South  Wales.  Previous  to  his  ap[>ointment  asengineer-in-chief 
to  the  Australia  Hotel,  he  was  engineer  in  the  Patents 
OflSce.  He  was  46  years  old,  and  leaves  a  widow  and  child. 

Atmospherio  Electricity. — It  is  usually  thought 
that  there  is  a  normal  diurnal  variation  of  the  atmospheric 
electricity  in  calm  weather  and  a  clear  sky.  M.  Andre^^ 
however,  has  given  publication  to  observations  made  with 
a  Mascart  registering  electrometer,  which  do  not  confirm 
these  views.  The  fact  seems  to  be,  according  to  these 
observations,  that  there  are  three  physical  causes  for  the 
variation  :  direction  and  force  of  the  wind,  barometrical 
pressure,  and  amount  of  water  vapour  in  the  air  ;  and  that 
corrected  for  these  there  is  no  diurnal  variation. 

Doable  Cylinders. — A  now  idea  in  compound  engine 
practice,  almost  as  radical  as  that  of  compounding  ttself, 
has  been  put  into  practical  use  by  F.  W.  Johnstone,  super- 
intendent of  the  Mexican  Central  PUilway.  In  this  the 
high-pressure  cylinder,  of  14tn.  diameter,  is  enclosed  within 
the  low-pressure  cylinder  of  30Jin.  diameter,  giving  effective 
area  equal  to  a  cylinder  of  S4|in.  diameter.  The  stroke  is 
24in.,  and  the  two  rods  of  the  low-pressure  cylinder  are 
coupled  with  the  single  high-pressure  rod  to  one  cross-head. 
A  test  of  12  trips  is  stated  to  have  shown  an  economy  of 
25  per  cent,  in  fuel. 

Electric  Railway  Material. — The  progress  of  elec 
trie  railways  in  America  is  well  illuatratod  by  a  complete 
catalogue  of  material  for  their  construction,  issued  by  the 
Electric  Merchandise  Company,  of  Chicago,  Testing  sets, 
meters,  resistances,  lightning  arresters,  switches,  fuses, 
headlights,  and  gongs,  down  to  celluloid  checks  for  pas- 
sengers, are  all  illustrated  it*  their  latest  forms,  besides 
trolleys  of  ingeui'*^  make, 
lattice— plain  ad  -ra 
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the  time   had   arrived   when  it    was    advisable  \hx 
lighting  of  the  borough  should  Iw  in  the  hands  of  the 
authority.     After  having  thoroughly  considered  the 
tive  merits  of  gas  and  electricity  and  the    probable  i 
obtaining  the  necessary  orders,  acquiring  and  erecting 
they  recommended  that  within  the    forthcoming 
application  should  be  made  to  the  Local  Grovernment 
for  powers  for  gas.     After  a  long  discussion  the  report  n 
refeired  iKick  to  the  committee  for  reconsideration. 

Tolse  Hill. — The  residence  of    Mr.    G.   Mason, 
thorno,  Tulse  Hill,  has  been  very   thoroughly  fitted 
electric  light  by  Messrs.  F.  and  C.  Osier.      Some  tixM] 
a  60-light  plant  was   put  down,  and   thia   haB  nov 
extended.      The  engine-room,  70  yarda    from  the 
contains  a  Crossley  9-h.p,   nominal   gas     engine,  and 
current   is  generated   by   an   Elwell-Parkcr     dy 
battery  of    53    E.P.S.  cells  provides   for    storage, 
switches    are    Osier's    glass     covered    and     Edison- 
tumbler  pattern,  and  the  fittings  are  of   handsome 
Cigar  lighters  and  other  little  accessories   make  the 
lation  a  very  complete  one. 

Saw  Mending:  hy  Electricity. — The  hardest 
at  present  successfully  worked  by  the  electric  vel£^ 
process  is  the  welding  of  band  saws.  Besides  the  regdi 
work  of  making  the  joint  in  continuous  band  sawa^itli 
been  ingeniously  adopted  for  replacing  broken  tesdia 
finished  saws.  Formerly  it  was  necessary  to  cut  downtoi 
smaller  size  any  saw  from  which  one  or  two  teeth  had  Ian 
broken,  thus  losing  not  only  the  difference  in  price  betw 
the  two  saws,  but  also  the  entire  cost  of  the  labour  in  cattii| 
the  original  saw.  Now  when  a  tooth  is  broken  out,  thif 
simply  fit  in  a  new  tooth,  which  is  electrically  weldai  b 
place,  and  a  drop  of  oil  a[)plied  as  the  completion  effeds- 
ally  restores  the  temper  of  the  saw  to  a  serviceable  poiat 

Search  Lights  in  War. — While  glancing  recentlj  it 
an  able  paper  on  the  engrossing  subject  of  ships  versus  forti 
in  naval  wiirfare,  we  were  glad,  says  a  technical  eomua 
porary»  to  find  that  the  author  was  of  opinion  that  a  liUi 
less  expenditure  on  big  guns  and  a  little  more  on  Urt! 
search  lights  would  bo  distinctly  advantageous;  andtb 
reader  was  asked  to  imagine  the  utter  bewilderment  of  tlM 
captain  of  an  ironclad  endeavouring  to  force  a  narrow 
passage  at  night  time  in  the  glare  of  half  a  dozen  w^ 
handled  projectors.  An  involuntary  testimony  to  the  vthfi 
of  the  search  light  as  a  means  of  defence  was,  indeed, 
given  recently  by  the  loss  at  Cherbourg  of  a  torpedo  boit, 
which  was  cut  in  two  by  a  cruiser  whose  captain  ww 
dazzled  by  the  rays  of  a  search  light. 

Telephoning  on  Telegraph  Wires. — Aj\  ada 
of  the  telephone  to  existing  telegraph  lines  has  just 
BuccessEully  completetl  between  Grangemouth  and  G 
by  Mr.  J.  Erskine  Muirhead,  of  Glasgow.     The    telepl 
used  are  the  French  type,  with  microphones.     The 
two  intermediate  stations,  one  at  Port  Dundas   am 
other  at  Kirkintilloch,  but  this  in  no  way  imp; 
upeaking;  indeed,  it  ia  proposed  to  add  other    two  Later 
mediate  sUtions,  making  six  telephones  served    by  a  sin^ 
Though  the  telegraph  instrnmentfi  were  employal 
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simultaneously,   there   was   no    intenuption  ;    and    it 
intended  that  the  telegraph  instruments  shall  be  discanlei 
Another  feature  of  the  adaptation  is  that  as  the  wire  runi 
along  the  canal,  the  bargor  can  fix  a  iiortable  telephone  on 
it  at  any  place  and  speak  to  the  termini. 

Free  Lighting.-- A  plan  has  been  thought  of  by  somsfl 

ingenious  people  for  granting  almost  free  public    lighting, 

hhI  obtaining  a  business  benefit  at  the  same  time.     TtA 

/Ishton  Town  Council  have  been  applied  to  by  the  Acmi 

ibing  Company  to  place  tasteful  advertisements  oa 

the  400  lamppsts  in  that  town  at  a  price  ^hich 


t|Will  go  to  greatly  reduce  tfee  coat  o!  public  lighting. 
sample  advertisement  has  been  put  up,  and  the 
|Pro|>08a],  appealing  as  it  does  to  the  constant  desire  of 
^councillors  to  reduce  taxation,  is  under  consideration  as  to 
whether  the  intrusion  of  such  tactics  would  lessen  the 
/^dignity  or  irritate  public  feeling,  or,  on  the  other  hand,  prove 
.^a  Tiseful  scheme  for  reducing  the  lighting  rates.  It  may  be 
remembered  that  the  public  kiosks  in  Paris  have  a 
I  r. considerable  income  from  advertisements. 
p^  Cleotrio  Light  at  Sea. — A  complaint  regarding 
^  I  the  behaviour  of  the  electric  light  at  sea  has  been  made  to 
L^the  Trinity  House  by  the  Shipmasters'  Society.  The  Elder 
[  jj  Brethren  are  informed  by  Lieut.  Froud,  secretary  to  the 
I  ^  society,  that  members  in  active  service  passing  between  the 
^,  Thames  and  the  sea  have  often  represented  to  the  com- 
mittee the  poorness,  sometimes  invisibility,  of  electric  lights 
iduring  certain  conditions  of  hazy  atmosphere,  while  the 
oil  lights  of  lightships  and  the  gas  lights  of  seasidts  towns 
have  been  comparatively  bright  and  distinct.  Fault,  on 
the  other  hand,  is  also  found  with  the  intense  and  blinding 
^  effects  of  such  lights  as  those  of  the  South  Foreland  on 
*  vessels  near  at  hand.  The  glare  of  the  electric  beam  is 
^  said  to  cause  ships  to  cast  intense  shadows,  and  to  produce 
P'  a  phantom  like  appearance  of  huMs,  masts,  and  sails. 

^  Patent  Office. — It  is  fairly  well  known  that  the 
^^  revenue  of  the  Patent  Office  is  much  greater  than  its 
expenses,  but  the  exact  figures  are  surprising.  Last  year 
the  income  was  £192,606  and  the  expenditure  £83,240, 
leaving  a  profit  of  £109,600,  or  56  j^er  cent,  of  the  receipts. 
This  disclosure  will  no  doubt  result  in  an  outcry  for  the 
reduction  of  fees,  but  it  might  very  well  result  also  in  a 
D  movement  for  the  bettor  examination  and  testing  of  the 
^  novelty  and  validity  of  inventions.  It  is  notorious  that  the 
p  British  Patent  Office  will  practically  accept  any  invention, 
and  a  case  was  recently  disclosed  in  which  an  application 
for  a  patent  was  granted  for  making  gold  out  of  chopped 
straw.  Leaving  aside  such  occontricitios,  inventors  usually 
do  not  feel  safe  in  England  as  to  the  priority  of  their 
patents,  until  the  patent  in  Germany,  where  the  scrutiny  is 
far  more  strict,  is  granted. 

Oreat  Yarmouth. — An  advertisement  to  probable 
customers  is  inserted  by  the  town  clerk  of  Great  Yarmouth 
in  the  local  papier,  in  which  it  is  stated  that  the  Electric 
Lighting  Committee  are  considering  the  question  of  pro- 
viding an  cloctncal  supply  for  the  borough^and  are  desirous 
of  ascertaining  the  requirements  of  the  public.  Persons 
wanting  a  supply  are  therefore  requested  to  communicate 
their  requirements  to  the  borotigh  surveyor  on  a  form  to  be 
obtained  at  his  office.  The  advertisement  goes  on  to  state 
that  the  Town  Council,  as  they  are  at  present  advised, 
consider  the  cost  of  electricity — light  for  light — about  equal 
to  that  of  gas  at  the  rates  paid  within  the  borough,  but 
persons  proposing  to  take  a  supply  are  cautioned  that  the 
public  generally  expect  a  much  more  brilliant  light  from 
electricity  than  other  modes  of  lighting,  and  that  this  prob- 
ably increases  the  cost  about  30  per  cent. 

Harwich, — At  the  quarterly  meeting  of  the  Harwich 
Town  Council,  the  Mayor  was  questioned  as  to  the  probable 
cost  of  lighting  the  town  by  electricity.  Mr.  Parsons,  who 
avowed  himself  quite  in  favour  of  the  lighting  by  that 
power,  provided  that  the  cost  was  not  too  great^  thought 
they  ought  to  know  the  probable  cost,  so  that  at  the  next 
meeting,  on  August  27,  they  would  then  be  able  either  to 
vote  in  favour  of  or  against  it.  The  Mayor  said  that  in 
the  first  place  there  would  be  a  fee  of  £50  to  go  to  the 
House  of  Commons  to  got  their  sanction,  and  then  it  would 
afterwards  de}>end  U[>od  what  opposition  was  oflered  to  the 
use  of  electricity  for  lighting  purposes.  Mr.  Rose  said  that 
the  affair  had  already  been  before  them  and  settled,  so  far 


as  the  committee  was  concerned,  though  he  did  not  say 
they  were  going  to  accept  Messrs.  Crompton's  tender.  The 
Mayor  stated  the  first  expense  would  be  50  guineas  for  a 
fee,  which  Mr.  Parsons  said  was  all  he  wanted  to  know. 

Electric  Cars  at  Clapham. — The  Jarman  electric 
cars  would  seem  to  be  likely  to  be  adopted  practically  if 
we  are  to  believe  the  statements  in  the  daily  press.  We 
may  promise,  however,  that  this  is  not  by  any  means  the 
first  trial  trip,  nor,  on  the  other  hand,  is  there  anything  to 
prevent  the  tramways  continuing  their  use  if  they  prove 
successful  and  economical.  The  following  is  the  note 
referred  to :  "  South  London  baa  an  electric  railway  and, 
if  all  goes  well,  will  soon  possess  electric  tramcars.  By 
permission  of  the  London  Tramways  Company,  a  trial  trip 
was  made  between  High  street,  Clapham,  and  Tooting  of  a 
car  belonging  to  the  Electric  Tramcar  Syndicate,  and  the 
experiment  proved  wholly  successful.  The  journey  to  and 
fro — a  distance  of  about  six  miles — was  accomplished  in 
some  50  minutes,  but  at  no  time  was  the  roud  clear  of 
traffic,  and  at  several  stages  the  vehicle  had  to  be  stopped. 
The  maximum  speed  attainable  is  IG  miles  an  hour,  the 
normal  being  from  seven  to  eight.  An  important  feature 
conducive  to  safety  is  that  in  a  moment,  by  manipulating  a 
switch,  the  motive  power  can  be  reversed.  Outwardly 
these  cars  resemble  those  ordinarily  drawn  by  horses.  In 
all  prolwbility  a  start  with  them  will  be  made  at  Croydon." 

Technical  Sohools, — The  council  of  the  Manchester 
Technical  School  appointed  a  committee  to  visit  various 
technical  schools  in  England  and  on  the  Continent.  The 
report  of  this  committee  has  been  presented  to  the  Man- 
chester Whitworth  Institute  in  the  form  of  a  full  pamphlet, 
giving  details  and,  what  is  extremely  useful,  plans  of  the 
schools  and  laboratories  visited.  These  comprise  five 
technical  institutions  in  Berlin,  two  at  Chemnitz,  three  at 
Stuttgart,  six  at  Zurich,  two  at  Winterthur,  and  one  each 
at  Muhlhausen,  Crefeld,  and  Roubaix.  Besides  this  there 
are  in  London  the  City  and  Guilds  Central  Institution,  the 
Finsbury  College,  King's  College,  and  the  Polytechnic, 
Regent-street ;  and  in  the  provinces  the  Bradford  Technical 
College,  and  the  technological  department  of  the  Yorkshire 
College,  in  Leeds.  In  their  general  conclusions  the 
committee  say  that,  measured  by  our  standard,  the  fees  aie 
nominal,  and  in  some  casea  (as  Roubaix)  there  are  not  only 
no  fees,  but  all  materials  are  supplied.  The  danger  to  our 
industries  from  the  greater  technical  instruction  is  by  no 
means  imaginary;  for  instance^  three  million  pounds  in 
chemicals  are  imported  from  Germany  and  Switzerland,  and 
there  is  no  sound  reason,  except  want  of  high  technical  train- 
ing, why  these  shouM  not  be  made  in  England.  They  were 
esj>ecially  struck  with  the  splendid  Polytechnical  School 
in  Zurich,  and  they  submit  that  Manchester  similarly 
requires  a  technical  school  of  the  highest  character.  No 
pretence  can  be  made  that  these  schools  can  be  self-support- 
ing ;  rather  on  the  other  hand,  the  lower  the  fees,  if 
properly  safeguarded  by  examinations,  the  more  service 
they  can  render  to  the  community. 

Fatal  Electric  Light  Accident. — An  inquest  was  held 
at  St.  Bartholomew's  Hospital  on  Thursday  last  week  on  the 
case  we  have  already  mentioned  respecting  the  death  of 
Kate  Wilkins,  aged  five  years,  the  daughter  of  a  watch  case 
maker,  residing  at  103,  St  John  street-road,  Clerkenwell. 
The  deceased  was  passing  the  Agricultural  Hall,  Islington, 
when  an  electric  lamp,  weighing  28lb.,  fell  from  the 
top  of  the  hall  and  struck  her  on  the  head.  She 
was  knocked  down  and  rendered  insensible,  and  was 
conveyed  shortly  afterwards  to  the  hospital,  where  she  died. 
Mr.  William  Cumming,  a  gasfittor,  who  saw  the  lamp 
fall,  was  of  opinion  that  the  rope  wire  produced  (which 
was  38  strand)  was  not  sufficient  to  bear  the  weis^t  <:k'^xs^s^ 
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to  the  length  the  lamp  was  suspended.  He  would  not  be 
surprised  to  hear  that  the  wire  rope  had  been  tested  to 
carry  a  ton  weight,  but  it  all  depended  what  length  of  wire 
the  weight  was  hanging  upon.  William  Trickett,  electrical 
engineer,  stated  that  ho  was  responsible  for  the  6xing  of 
the  lamp^  and  on  the  day  in  question  it  was  pulled  tight  to 
the  window-aill.  It  had  previously  been  suspended  from 
the  top  of  the  building.  The  witness  was  of  opinion  that 
there  had  been  a  leak  in  one  of  the  wires,  and 
that  the  current  had  gone  to  earth  and  passed  to 
the  stone  coping.  The  result  was  that  the  wire  was 
burned  clean  through  by  the  current,  and  the  lamp 
fell.  The  reason  that  the  tamp  was  suspended  from  the 
window-sill  was  because  the  mre  rope  had  run  off  the 
pulley  at  the  top  that  day,  and  there  bad  been  no  time  to 
refii  it.  After  the  lamp  fell  the  wire  was  found  to  be  hot, 
and  on  opening  the  strands  a  piece  of  string  which  ran 
down  the  middle  of  the  wire  was  burned.  The  switch  by 
which  the  current  was  connected  was  in  a  brick  wall,  and 
witness  was  of  opinion  that  the  current  escaped  at  that 
point.  The  wet  weather  would  greatly  help  the  current 
to  pass  by  way  of  the  coping.  The  switch  was  200ft.  away 
from  the  point  where  the  wire  bunied  thiough,  and  he  had 
never  before  heard  of  a  similar  occurrence.  It  was  a  thing 
almost  impossible  to  provide  against,  as  it  was  so  improbable 
that  it  would  happen.  A  verdict  of  "  Accidental  death  " 
was  returned. 

Taunton  Exhibition. — The  catalogue  of  the  Taunton 
Electrical  Exhibition  is  a  handsome  affair,  containing  many 
local  advertisements  and  much  useful  information,  with 
illustrations  upon  electrical  topics.  The  exhibition  is 
primarily  constituted  for  the  better  spreading  of  a  taste  for 
and  knowledge  of  electric  light  and  power,  and  naturally 
bears  largely  on  the  work  of  the  Taunton  Electric  Company, 
so  successfully  worked  by  Mr.  Maasingham.  This  instal- 
lation is  fully  described  in  the  catalogue,  and  its  dovolop- 
menb  and  benelits  set  forth.  The  following  arc  the 
exhibitors :  The  Italian  Art  Fittings  ComjKiny,  Exeter,  have 
hammered  brass  and  copper  fittings  ;  Kashleigh,  Phipps, 
and  Dawson  have  art  metal  fittings  and  their  ray  dif- 
fuser ;  the  Steam  Loop  Company  show  a  working 
model  steam  loop;  Automatic  Screw  Company,  elec- 
trical screws ;  E.  Goodman  and  Son  are  the  printers 
of  the  catalogue ;  Dart  Bros.,  spectacles  for  examining 
arc  lights  j  American  Camera  Company  show  atudefitd' 
apparatus;  King,  Mendbam,  and  Co.,  influence  ma- 
chines and  api>aratua  ;  John  Taylor  and  Sons,  Notting- 
ham, the  "  Midland "  gas  engine ;  Furnival  and  Co., 
Reddish,  the  '*  Exprosa  "  gas  engine  ;  Davis  and  Sons,  Bath, 
switches,  motors,  and  apparatus ;  T.  Jetiner,  Taunton,  has 
many  novel  inventions — protective  switches,  self-tightening 
gnp'tools,  patent  holders,  etc.  ;  the  Blackman  Ventilating 
Company ;  Andrew  and  Co.,  6-h.p.  Stockport  gas  engine ; 
Jos.  J.  Armfield  and  Co,,  Ringwood,  turbines  and  turbine 
gear ;  Richard  Fr^ros,  registering  meters  ;  F.  M.  Newton, 
"Taunton  "  dynamo  and  motors  driving  various  machines ; 
G.  Gilkea  and  Co.,  Kendal,  25  h. p.  turbine.  The  City  of 
Bath  Electric  Lighting  Company  have,  of  course,  one  of 
the  largest  exhibits,  containing  all  manner  of  electric 
lighting  apparatus,  and  the  Exeter  Electric  Light  Com- 
pany have  a  show  of  electroliers.  The  Keys'  Electric  Com- 
pany exhibit  motors  doing  churning,  knife-cleaning,  and  so 
forth  ;  James  Beach,  Taunton,  electroplating ;  Easton  and 
"\Valdegrav6,  3-b.p.  engine  and  boiler  for  electric  lighting  ; 
Appleton,  Burbey,  and  Williamson  show  contractors' 
supplies — one  to  4,000  amperes;  Babcock  and  Wilcox 
Comjjany  have  a  model  of  their  boiler ;   and  Laurence, 

Scott,  and  Co.  show  their  "K =oh  "  motors,  dynamos, 

Aud  switches. 
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Electric  Ug:hting  in  London. — Nottung  wiB 

the  minds  of  the  public  in  general  to   the  immeiuft 
of   electric  lighting  in  London  more  than  an  e: 
article  in  the  Tirnes^  except,  perhaps,  the  sudden 
of  arc  lights  down  the  Strand.     The  latter  phenoi 
have  not  as  yet,    Trafalgar-square  must  await  its 
ment.     Btit  the  Tinifs  this  week  (Aug.    19)  hais 
taken  the  matter  up,  and  in  an   ably  written 
the  "  Growth  of  Electric  Lighting  in   London," 
leader  upon  the  subject,  has  drawn  the  world's 
what  has  been  gradually  though  rapidly  happening 
metropolis.     Three  years  ago,  in   1888,  only  one 
supply   company,   the  Grosvenor,  WM    worth  cilDifi 
name.     In  these  three  years,  in  London  alone, 
supply  comjwnies  have    been  formed   with   an 
capital  of  £.1,000,000,     Instead  of  one  station  we 
and  the  6,000  lamps  then  lighted  from   Bond-stre^' 
grown  to  210,000,  with  over  240   miles   of  onderpflii 
copper    mains.      Adding    the    private     installatiim^  V 
careful  enquiries   made    by  Mr.    Frank    BaUey,  engiH 
to  the  Metropolitan  Company,  went  to  show  that  a  UrtJ^ 
325,000  lamps  of  8  c.p.  might  be  takou  as  the  toUli 
total,   besides  1,000   arc  lamps.    It   is    evident  thum 
electric  light  has  "  come  to  stay,"     The   article  go« 
thoroughly  into  the  difTerent  systems  of  the  varioussUttflil 
from  the  10,000  volts  of  Deptford   to    the    100  volli 
Whitehall.     The  Chelsea  Company  of  all  the  supplien! 
combined  high  pressure  with  continuous  current,    "U™ 
the  face  of  it,"  says  the  writer,  "  such  a  system,  combunl 
economy  in  mains  with  the  principle  of  '  storage '  and  til 
other  advantages  of  direct  current,  would    seem  to  hi* 
hit  the  right  nail  on  the  head,  and  to  be  destined  to  agra 
future.     Strangely,  enough,  however,  thero  is  not  a 
of  distribution  in  London  that  has  fewer  friends 
electrical  engineers" — due,  we  may  imagine,    to 
parutively  extreme  complexity  of  the  regulating  ap] 
hitherto  judged  uecos^ary.     The  article  commenta 
municipal  undertakings,  pointing  out  that  local  authofili 
can  borrow  money  at  3  or  3J  per  cent.,  whereas 
shareholders  expect,  and   may  receive,  up  to    10  par  < 
The   paper  concludes   with  a  compaiutive    table  of 
various  electric  light  companies  of  London,  with 
of  capital)  horse-{K>wer,  lamps,  mains,  and  districtflL 

Keys'  Company*s  Catalosae. — We    are    in 

of  the  catalogue  just  issued  by  the  Keys'  Electric  Con 
Charing  Crossroad.    This  is  very  full  and    very 
but  is   in  the  rather  cumbrous  form   of    a    score  or  I 
of    separate   pamphlets,    covered    back    and     front 
advertisements  ■;    and   not    being    numbered     or    inde 
at  all,   and   of    the   same   appearance,    they    are    a 
awkward    to    refer    to.      They   have   their    convenis 
however,    as    each    department    is    to    itself.       Ao 
lator  plant  shows  regulating   switches,  automatic  cut 
and  testing  bell ;   insulators  and  insulator   bobbins, 
casings,  flexible  cords  are  illustrated  by  a  pamphlet  a  [ 
while  the  item  switches  have  a  whole  flock — the  '*  Pain 
switch,  the  "Royal"  switches — a  neat  and    busine 
quick-break — ship  switches,  china-base,  "  see-saw  "  swit 
decorated    house     switches,    two-way    switches,    flezill 
switches,  main  knife-edge  switches,  besides  which  are  i 
really    magnificent    specimens    of    station    awitcbl 
One  of  these—"  Switchboard  No.  71 " — has  the  appe 
of   a   veritable  signalman's  box.     It   was    made    for 
Madrid  central  station  for  two  dynamos  of   1,800  amc 
and  four  of  1,200  amperes,  for  the  three-wire  system,  fort 
supply  of  current  to  22,000  16cp.  lamps  at  on©  time. 
whole  board  cost   about  £1,500.     Switchboard  Na  72 1 
for  a  low-tension  system  with  accumulators,  and  was  i 
for  the  Asia  Quay,  Hamburg.     Switchboaid  No,  7d 
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^^^uidsomelj  mouldod  arrangement  for  ordinary  house 
^ Mtallations  for  dynamos  and  accumulators,  in  carved  work, 
rith  switches,  insbruracnts,  and  cnt-outs,  both  solidly  and 
j^*tefully  ananged.  Lampholdera  arc  of  course  illustrated. 
tie  Keys'  Company  have  a  speciality  in  incandescent  lamps 
5  «;rhich  they  term  the  "  Star/'  of  which  5,000  a  ilay  are  made. 
^^l»ey  are  made  for  export  only  in  Entfland  in  i,  G,  8,  10,  16, 
^^>f  25,  32,  50,  and  100  candle-power.  The  '*  Luna  "  arc 
^2»nnp  seems  simple  and  easily  adjusted  ;  several  arranjje- 
^^nenta  of  suspension  pear  are  shown.  Amongst  the  more 
"Particular  specialties  are  the   "Berlin"  dynamos,  electric 

■  ^^notors  applied  to  a  greater  variety  of  purpo.sea,  a  very 
P^onaplete  set  of  electric  lighting  arrangements  for  theatres — 
'including  stige  regulators,  group  regulators,  temporary 
*"*3onnection3,  supplementary  lights,  three-light  stage  eflects, 
^•fcanging  lamps,  etc.     The  catalogue   of  the  very  ingenious 

^and  manifold  physical  appanitus  designed  by  Dr.  Eciolmann 

■  *^or  research  and  lalioratory  purposes  is  a  perfect  mine  of 
PjjMeacrJDtion  of  valuable  and  interesting  instrumcntfi. 

L|r{  Egremont. — Messrs.  Nicholson  and  »TennirigH,  electric 
|m:©ngincer8,  Newcastle  on  Tyne,  have  been  in  communication 
^^irith  the  Egremont  Local  Board  as  to  electric  lighting  by 
^pg  "Water  power,  for  which  40  brake  horse-power  would  be 
Lq  required.  At  the  last  meeting  of  the  Uoard  the  clerk  said 
^|Mr.  Boyd,  the  surveyor,  supplied  the  following  particulars, 
^^  which  were  forwarded  to  Messrs.  Nicholson  and  Jennings  : 
^[  "I  have,  as  refpiested,  seen  Mn  Head,  the  millwright,  with 
L^  reference  to  the  power  that  can  be  got  from  the  liiver  Ehen 
^^  at  Egremont,  and  his  opinion  is  that  the  paper  mill  in  the 
B.  parish  of  St.  John's,  belonging  to  Mr.  Thos.  Grice,  of  Bootle, 
^^  and  at  present  occupied  by  Jos.  Ivamsay,  is  the  best  and  most 
^*  suitable  place.  There  is  a  good  waterwheel  ready,  ordy 
L  •    requiring  a  little  repair,  and  he  i^alcnliites  that  in  summer, 

■  at  least  30  h.p.  is  available  and  in  winter  GO  h.p.  On  the 
y^  11th  inst.  I  gauged  the  quantity  of  water  going  over  the 
^\  weir  at  this  mill  at  11  a.m.,  and  found  it  lu  be  about  3,000 
^  cubic  feet  per  minute,  and  there  is  lOft.  of  full  at  tho  wheul, 
L  which  gives  31  h.p.  On  the  same  day  at  12  noon  I  gauged 
^  the  water  passing  at  the  Bleach  Green  weir  and  race,  and 
L«    found   it  to  be   2,500  cubic  feet  per  mimittj.     This,  with 

lOft.  head,  would  give  2^  h.p.  The  water  in  the  river  had 
fallen  considerably  between  II  and  12  o'clock^  which  would 

L        no  doubt  account  for  the  diflereiico  in  the  two  gaugings. 

L,  The  Bark  Mill  would  Iks  of  no  use  for  tho  pur|)03e  intended, 
as  it  can  only  have  the  water  when  not  required  by  the 
corn  mill,  and  the  present  wheel  is  only  6  h.p.  or  8  h.p. 
At  Little  Mill,  by  putting  up  a  turbine,  25  h.p.  irt  summer 
and  30  h.]).  in  winter  might  \)q  got.  From  the  above 
information,  I  think  the  paper  mill  is  the  most  likely  place, 
and  could  be  fitted  up  at  least  cost."  Mes-srs.  Nicholson 
and  Jennings,  in  reply  to  this,  said  the  power  was  too  near 
that  required,  40  h.p.,  but  the  number  of  lamps  might  bo 
reduced,  each  lamp  taking  1  h.p.  They  added  :  "  As  long 
as  you  are  sure  of  gettittg  40  actual  horse-power,  you  would 
be  quite  safe.  We  would  suggest  your  sending  the 
particulars  to  Gilbert  Gilkes  and  Co.,  late  Williamson 
Bros.,  Canal  Iron  Works,  Kendal.  They  have  hod  very  con- 
siderable experience  in  this  class  of  work,  and  have  pub  up 
some  very  efficient  low-full  turbines,  and  will  be  only  too  glad 
to giveyouan opinion,  and  if  necessary  tho  price  of  a  turbine." 
The  following,  from  a  letter  from  tho  Keswick  Electric 
Lighting  Company,  was  also  read  :  "  Tho  electric  light  is 
used  in  private  houses,  shops,  and  hotels,  and  is  fou  tid  quite 
satisfactory.  The  power  is  acquired  by  a  Victor  turbine^ 
with  *20ft.  head  of  water  giving  50  h.p.,  artd  steam  power 
50  h.(>.  in  case  of  water  running  low  either  in  dry  or  frosty 
weather.  In  front  of  the  Keswick  Hotel  there  ia  an  arc 
lamp  of  1,000  c.p.,  which  is  calculated  to  take  I  h.p.  to 
supply.     The  front  space  haa  occafiioualiy  boon  used  for  a 


Ml 


night  drill  of  the  volunteers."  A  committee  was  appointed 
to  consider  this  correspondence,  with  power  to  call  in 
professional  assistance  if  necessary. 

Liege  University. — It  is  a  curious  fact,  says  the  Paris 
correspondent  of  tho  Standard,  that  one  of  the  first  schools 
for  teaching  the  science  and  applications  of  electricity  to 
industry  was  opened  at  the  ITnivei*8ity  of  Liege,  the  town 
to  which  the  poor  joiner's  lad  Gramme,  born  in  1826,  at 
Jehay  Bodegnt-e,  Belgium,  came  to  work,  and  at  the  same 
time  to  study  geometry  and  mathematics  at  the  freeclaaaes 
for  adults.     Had  it  not  been  for  the   knowledge  he  thus 
acquired   at    Lioge,   he   would   never   have   been   able    to 
understand    the   theories  of   tho   Italian  savant  Paccinotti, 
and    to   apply   them   in   an    invention    which   has    made 
his  name  celebrated  in  every  civilised  country.     One  of 
the  (irat  schools  of  electricity  was  opened  in   1883  at  tho 
same   university.      The   initiative    in    this    creation    was 
taken   by   M.    Montefiore-Lovi,  the   Belgian   senator  and 
jibilautbropist,   who  is  almost  as  well  known  throughout 
Eurofie  and  America  as  in  his  own  country.     In  endowing 
the  University  of  Lirge  with  an  electro-technical  section, 
M.  Montefiore-Levi    had    the  double  object  in   view   of 
o[jcning  ufj  a  new  and  lucrative  career  to  the  students  of 
the  university  where  he  himself  had  been  educated,  and   of 
encouraging   the   electrical    industries   by  facilitating   the 
recruiting  of  their  pas**iinrl,  who  require  to  have  a  thorough 
technical  knowledge  of  electricity.  He  commenced  by  placing 
a  sum  of   100,000f.  at  the  disposal  of  the  Government  for 
the  preliminary  coat  of  the  purchase  of  the  necessary  instru- 
ments and  materials,  but  since  then  he  has  gone  on  giving 
aruiually  larger  amounts,  in  proportion  as  the  needs  of  the 
now  school  grew  with  its  rapid  development.    The  Govern- 
ment, on    its   side,    furnished    the   buildings,   but  as  the 
University  of  Lii-ge  was  being  rebuilt  the  electrical   section 
was  at  first  housed  in  mo<lorn  cortstructions  in  the  court- 
yard   of    tho    main    bulMingH.      This    year    it   has  been 
idluLtcd    a    thoroughly    appropriate   building,    containing 
workshops  and  labonitoriee.     It  is,  indeed,  so  spacious  that 
it  has  been  possible  to  provide  a  separate  laboratory  for 
every  two  students   of   electricity.     (Jn   this  occasion  M. 
Montefiore-Levi  has  given   150.000f.  to  provide  the  work- 
shoi)s  and  laboratories  with  all  the  necessary  instruments 
and  materials  to  enable  students  to  make,  not  only  the 
exi)eriment8  requisite  for  their  studios,  but  also  experiments 
for  tiow  discoveries  and  inventions.     Tho  practiced  utility 
of  the  institution   has  been  already  amply  demonstrated. 
All    tho    students   who   have   in    any    way   distinguished 
themselves    at    it    are    sought    after    by    tho    chiefs    of 
the    electrical     industry.      It    would     also    be    easy    to 
give    a    long    list    of    the    useful     inventions    made    by 
former    pupils ;    but   as   imitation    constitutes    the   most 
valuable    praise,  it  will    suffice    to    note    that  the  Italian 
Government   has   followed  the  example   set  at  Liege  by 
creating  a  similar  electrical  school  at  the  University  of 
Milan,  and  by  placing  Signor  Zurini,  one  of  the  former 
students  of  the  Liege  school,  at  its  head.     But  though  the 
electrical  section  of  the  Livge  University  owes  its  existence 
to  M.  Montofiore-Levi,  its  success  and  rapid  development 
have  been  due  to   the   untirieg   exertions  of  Prof.  Eric 
G^^riird,  who  has  presided  over  it  ever  since  it  was  created. 
M.  Eric  G*5rard  is  a  distinguished  electrician,  well  known 
throughout  Europe  as   having  l>€en  the  delegate  of    tho 
Belgian  Government  at  almost  all  the  electrical  congresses 
that  have  been  held  for  many  years  ]»a8t.     He  is  a  com- 
paratively young  man,  having  been  born  at  Lit'ge  in   1856. 
When  22  years  of  ai^e.  he  left  the  University  of  Li^ge  and 
completed    his    clectric^il    studies    at    the   Belgian    Ecole 
Sui»<^riouro  do  T(Megraphie.     M.   Gerard   has  also  written 
largely  on  electrical  science. 


ON  A  TEST  OF  EWING  AND  MACGREGOR'S  METHOD 
OF  MEASURING  THE  ELECTRICAL  RESISTANCE 
OF  ELECTROLYTES .♦ 

BY    PKOF.    J.    (;.    MACGRKGOR,    D.SC,    DALHOUSTK   COLLKOK, 
HALIFAX,   N.S. 

(C&adndcd  from  page  162.) 

To  teat  the  method  described,  I  have  compareti  the  results 
it  gives  for  the  resistance  of  a  tube  containing  zinc 
sulphate  aolution.  with  the  results  obtained  by  connecting 
up  the  tube  ua  one  of  the  arms  of  the  bridge  by  means  of 
amalgamated  zinc  electrodes  and  using  the  ordinary  bridge 
method.  As  in  this  particular  case  there  is  no  polarisation, 
and  the  measurement  may  be  made  as  exactly  as  in  the 
case  of  a  metallic  conductor,  such  a  comparison  forma  a 
rigorous  test  of  the  reliability  of  the  method  under  con- 
sideration. 


Fj«:.    1. 

The  electrolytic  cell  (F,  in  Fig.  1)  which  1  used,  con- 
sisteii  of  a  box  formed  of  strips  of  window  glass  cemented 
together  with  marine  glue.  Its  length  was  about  16  era., 
breadth  about  10  cm.,  and  depth  about  5  cm.  It  was 
divided  traversely  into  two  compartments  of  equal  length 
by  a  glass  partition  cemented  so  as  to  be  water-tight. 
Through  the  centre  of  this  partition  passed  a  tube  whose 
length  was  different  in  different  experiments.  It  was 
cemented  at  right  angles  to  the  partition,  and  its  ends  were 
open.  At  each  end  of  the  box  were  two  electrodes^  one  of 
platinum  (P)  and  one  of  zinc  (Z),  side  by  side,  but  not  in 
contact.  They  were  square  with  narrow  strips  projecting 
above  the  upper  edge  of  the  ends  of  the  box.  Thoy  were 
of  approximately  equal  area,  having  edges  about  \'b  cm. 
in  length.  Wires  passed  frmn  tho  ii])(fer  ends  of  the  strips 
to  brass  binding  screws  fixed  in  and  supported  by  blocks  of 
solid  j)arafiin.  The  wires  from  the  zinc  electrodes  were  of 
copper  and  had  been  soldered  to  the  zinc  without  the  use 
of  acid.  Those  from  the  platinum  electrodes  were  of 
platinum  and  had  been  welded  to  the  electrodes.  In  both 
cases  the  wires  were  so  thick  thai  their  resistance  relatively 
to  that  of  the  electrolytic  cell  was  small  and  might  be 
neglected.  From  the  binding  screws  thick  copper  wires 
passed  to  mercury  |>ools  in  blocks  of  solid  [Miratiin.  From 
contiguous  pools  othor  wires  |>assod  to  the  ends  C  and  D 
of  the  arms  B  C  and  A  D  of  the  bridge  ;  and  by  connecting 
the  proper  iwols  by  means  of  wires,  the  electrolytic  cell 
might  be  joined  up  as  an  arm  of  the  bridge  either  by  means 
of  the  platinum  or  of  the  zinc  electrodes. 

The  electraiea  were  in  all  cases  placed  as  close  as  possiblu 
to  the  ends  of  the  box.  I  did  not  attempt  to  place  them  at 
exactly  ihe  same  distance,  but  satisfied  myself  by  jire- 
liminary  experiments  that  alight  differences  in  the  placing 
of  the  electrodes  made  no  appreciable  difference  in  the 
resistance  of  the  cell. 

With  this  cell  (1)  it  was  the  same  mass  of  liquid  whoso 
resistance  was  measured,  whether  the  platiiuim  or  the  zinc 
electrodes  were  used  to  connect  it  with  the  other  arms  of 
the  bridge,  and  (2)  t  a  large  mass  of  lirpiid  in  the 

4;ell.  -»ing  1  '^  thi.s  muss  of  liciuid,  the 

tJQi  M  ion  of  a  meaA!)remont 

Qf  'ctrodos  -^  '^ed 

•e  with 


ant 


>f    the^ 

rere  ^nfl 

arid  ire,    "ft 


being  approximately  at  the  temperature  of 
the  temperature  of  the  tube  must  have  bg^ 
same  at  the  times  of  both  mcasurcmeW- 

The  only  available  box  of  resist^Mce  coiUwiBi 
made  by  Stoehrer,  of  Leipzig.     The  coils  werei 
as  to  form  three  arms  of  a  Wheatstone*s  bridge, 
them  contained  two  coils  each  of  100  and  10  Siemewi 
respectively.     The  third  contained  a  number  of  coihs 
from  500  to  1  Siemens  units. 

I  had  no  galvanometer  well  adapted  to  the 
I  therefore  extemporised  one  by  combining  the  cowl 
Thomson's  dead  beat  galvanometers  (made  by  EUicr 
a  pair  of  coils  from  a  Wiedemann's  galvanometer  (u 
Stoehrer).  Both  these  coils  were  difi'erentially  w 
and  thus  I  could  vary  the  resistance  of  the  galvuu 
by  combining  them  in  different  ways.  Nevcrtbelc«, 
not  in  any  case  able  to  give  the  galvanometer  the  raffl 
which  it  ought  to  have  had  to  attain  the  maximum  lei 
ness  in  the  bridge.  The  lightest  mirror  which  waau 
weighed,  with  the  magnet  attached,  about  0  06  p 
just  about  twice  as  much  as  that  used  by  Mr.  Ewi 
myself  in  our  experiments.  The  diameter  of  the 
was  about  9  mm.  My  extemporised  galvajiomet 
another  defect— viz.,  that  the  inner  windings  of  th 
were  about  4  cm.  from  the  magnet. 

In  making  observations  by  the  two  methods,  I ini 
tirst  used  the  method  under  test,  the  cell  beiog  cm 
with  the  other  arms  of  the  bridge  by  meana 
platinum  electrodes,  and  immediately  afterward*  1 
mined  the  resistance  with  the  cell  connected  upbyn 
the  zinc  electrodes.     In  this  way  I  avoided  biaa. 

I  varied  the  resistance  of  the  cell  by  changi 
strength  of  the  solution,  or  by  introducing  short  gu 
into  the  tube,  or  by  using  tubes  of  different  length; 
resistance  of  the  cell  was  in  those  ways  made  to  ^ 
about  100  to  about  4,000  Siemens  unite,  1 

It  would  bo  useless  to  give  the  values  of  the  ret 
which  the  cell  was  found  to  have  in  the  different  c 
tions  made,  as  these  values  have  no  permanent  imp 
The  general  results  were  as  follows  : 

1.  As  was  to  be  expected,  the  resistance 
invariably  found  to  be  greater  when   determine 
method  under  test  than  when  determined    by  tht 
method.  m 

2.  When  the  resistance  of  the  electrolytic  cell  ^ 
say  from  3,000  to  4,000  units,  its  value  as  deterou 
our  method  differed  from  its  true  value,  as  given 
use  of  the  amalgamated  zinc  electrodes,  by  from  Oi 
per  cent.  There  was  rarely  so  groat  a  difference  aa 
cent,  and  in  many  cases  the  differences  were  less  t 
per  cent.  Wben^  however,  the  resistance  of  the  c 
small,  say  from  100  to  200  units,  the  differenoi 
much  larger,  amounting  even  in  some  cases  to  6  an 
cent.  This  unsatisfactory  result,  however,  waa  clei 
to  the  fact  that  my  box  of  resistance  coils  was  so  an 
when  the  electrolytic  cell  had  a  small  resistance  I  o 
sufficiently  reduce  the  current  flowing  through  it 
so  increasing  the  roaiatance  of  the  battery  as  to  d 
seriously  the  sensitiveness  of  the  bridge.  The  b 
of  the  method  under  consideration,  therefore,  ii 
by  the  obaervationa  above  referred  to,  with  t 
so  constructed  as  to  have  a  high  resistance 
agreement  of  these  observationss  seems  to  mi 
very  satisfactory,  especially  when  we  conside 
as  pointed  out  above,  the  galvanometer  with  wh 
observations  were  made  was  so  seriously  defective. 
a  galvanometer  of  proper  construction,*  the  error 
tindoubtodly  be  reduced  to  a  still  smaller  magnita 
requires  to  bo  reduced  only  to  0054  per  cent,  to  bee 
small  a9  the  difference  found  by  Kohlrauech  and  Gn 
between  the  resistance  of  a  tube  of  zinc  sulphate  s 
as  determined  by  their  admittedly  satisfactory  metht 
as  determined  by  the  use  of  amalgamated  zinc  electri 

I  think,  therefore,  we  may  conclude  that  the 
nometer  has  already  been  constructed  by  the  aid  of 
the  metho<i  under  consideration  may  be  appHe<l    t 

Mn.(;r)otmirror»  nro   now   mado    I    boUove   with    men 
•orlin  of  only  K'lO  M^Jj.S.  unite.     The  one  I  used  had 
-lortiii  of  'J-liKllO  «  C.(;.S.  units. 
,Pogg.  Aun.."  Bd.  cUv,  (1875),  p.  10. 
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I  V,     '••*te  determinationa  of  the  resistaQco  of  electro- 

E.bat  in  coses  in  which  aiich  a  galvanometer  is 
is  method  combines  exactness  of  results  with 
:  apparatus  in  a  very  high  degree. 


^ERGROUND   LIGHTING    MAINS    IN   PARIS. 

BY  E.  DIKUDONNl 

fCofUwued  from  page  158.) 


e  will  begin  first  with  the  conduits.  The  principle 
n  which  they  are  laid  has  been  defined  at  the  beginiiirg 
his  article.  Before  the  laying  of  the  cables,  the  Paris 
horities  lay  down  the  special  conditions  under  which 

opening  up  of  the  trenches  must  be  carried  out — the 
and  width  and  distance  from  the  walla  of  the  houBOB. 


tn  the  system  adopted  by  the  Compagnie  de  TAir  Com- 
nn^,  the  protecting  conduit  of  the  main^  is  of  cast  iron, 
1  made  in  two  pieces,  constituting  a  continuous  conduit 


:.  Fio.  a. 

means  of  lengths  of  about  one  yard  laid  end  to  end — 
)  lower  part  is  U-shniJod,  covered  with  a  rounded  or  flat 
,  These  conduits  are  of  varied  dimensions,  to  receive  a 
Mkter  or  less   number   of  cables,  as  shown  in  Figs.  4 

7,  which    are    to    the    scale    of    one-tenth    full  size. 


^ 


J^ 


-}KXX>0000<>^ 


» 


A 


A 


Fio.  0. 


icording  to  needs  the  conduits  are  superposed  one  upon 
3  other  in  the  same  trench,  on  condition  that  the  level 
the  up[)er  one  does  not  come  nearer  than  half  a  metre  to 
3  surface  of  the  soil. 

The  ittsulated  cables  do  not  rest  directly  upon  the 
)talHc  surface  of  the  conduit,  but  upon  wooden  supports 
*  From  L' EUctrici^Ju 


impregnated  with  paraffin  wax,  dividing  the  conduit  into  a 
certain  number  of  separate  passages.  The  impregnation  by 
paraffin  wax,  obtained  by  immersion  in  a  bath  of  the  melted 
wax,  is  for  the  purpose  of  guarding  against  destructive 


agencies  within  the  soil,  at  the  same  time  favouring  the 
easy  sliding  of  the  cables  during  the  drawing-in  operations. 
Fig.  8  shows  a  section  of  the  profile  of  the  shaped  wood  ; 
Fig.  9  represents  a  model  of  the  kind  of  support  used  in 
tunnels  and  manholes. 


^^^^^^^-^^^^m^m 


When  crossing  the  streats  the  trenches,  terminated  at  the 
manholes,  are  covered  in^  connected  under  the  roadway  by 
a  horizontal  gailery»  and  at  the  level  of  the  pavement  b> 
iron  covers.  The  depth  of  these  pita  varies  from  two  to 
10  yards,  determined  by  the  existence  and  relative  position 
of  drains  and   water  or  gas   pipes    beneath    the   street 


Fm.  12. 


Issuing  from  the  cast  iron  conduits,  the  cables  are  taken 
down  into  the  pits — jweitives  to  one  side  and  negatives  to 
the  other — carried  at  a  distance  from  the  sides  by  clamps 
of  paraffined  wood,  similar  to  those  in  Fig.  9,  attached  to 


Fio.  14. 


Fig.  17. 


J  -    L 


Fio.  16. 

arms  fastened  on  the  brickwork.  After  entering  the 
gallery  they  are  arranged  in  the  same  manner  upon  the 
inside  surface  of  the  vault  (Figs.  10  to  12).  The  cables 
are  firmly  fastened  by  screws  in  the  clamps,  the  clam[)8 
being  constructed  to  carry  from  three  to  IC  cables. 

The  method  of  laying  bare  cables  differs  from  that  just 
explained.    These    aie    always    placed    within    caat-irou 
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conduits.  Somotimea  they  are  laid  together  with  feoders 
in  the  same  pa&Bage  way.  The  bottom  of  the  conduit  is 
furnished  with  a  paraffined  deal  plank,  upon  which  are 
bolted  at  intervals  of  3ft  to  6ft.  oaK  carrierB  in  two  pieces^ 
whose  length  is  equal  to  the  transvereo  section  of  the 
conduit  (Figfl.  13  and  14).  Porcelain  inaulatora  (Figs.  15 
and  16]  are  fixed  in  these  oak  pieces,  and  through  these  are 
drawn  the  bare  cables.     In  the  coaoa  where  hiKh-tension 


pits  of  small  dimensions,  oomnLunicating  with  the  <mk 
itnd  covered  in  with  a  cast-iron  lid,  geoer^ly  filled  mi 
with  aaphalte.  The  cables  follow  the  contour  of  tkav 
carried  by  paraffined  wood  supports.  The  diap^iBl 
with  Buffictently  explain  the  arrangei3tent^ 

In  the  installation  of  any  system  of  undergnxiDd 
be  it  for  water,  gas,  com  pressed  fluldsi   or  of 
certai n    ci rcu mstan cc5    super vene,     often    incon' 


Fid.  23. 


.frn.  pfTil  m  o  prfil.  roL 


Pio-  25u 


Fid.  24 


cables  are  present  in  the  same  conduit,  these  are  placed 

below  directly  uiion  the  wood  plank,  and  the  others  are 
placed  above,  Fig.  17. 

The  proi)er  inspection  of  the  lines  thus  laid  is  arranged 

for  by  a  aeries  of  inspection  nUced  along  the  streets 

at  distances             '^t  35  ^  18  to  20  represent 

respective]                      Mnai  ^  sections  and  the 

plan  of  th(                          '  -rangeme 

the  cables)  rbuts< 


Fio.  26. 

which  contribute  to  the  difficulties  of  laying,  and  eveota 

nitluence  m  an  undesirable  manner  the  r«-2l « . 

system. 


The  cxi>erienco  gained   with  underground  nuuiia  v 
it  of  too  shoit  duration  to  render  it  prudent  to 
r«'^K«7«f.«!;  «U"*'horitvupon  the  value  of  one  er 


another  system.    We  are  reduced  to  coniectorefc     Howe 

'*  T^K^'rffl''''*iJ'  ^i:?J^'"t  "Pon  which  everybodi 

d,  the  difficulty  which  surrounds  the  perfect  toS^ 
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Rirrent.  This  ib  one  of  the  moflfc  delicate  of  a1]  the 
0118  to  be  carried  out  on  a  central  distributing  sygtem. 
places  where  the  cables  from  the  customere'  houses 
aed  to  the  distributing  mains  it  is  usual  to  enclose 
Qctions  within  cast-iron   chambers,  termed  eervice- 

4  21  and  22  allow  the  operations  to  be  understood, 
nnoction  between  two  cables  is  made  by  a  piece  of 

(Fig.  22)  having  two  collars  l^etween  two  clampa^  of 
the  extremities  of  the  cables  to  he  connected  are 
1  by  means  of  two  bolts  or  screws.  The  conductors, 
K,  which  it  is  desired  to  attach  to  the  branches,  P 

are  bared  for  a  short  length,  wi,  n,  p^  and  q.  These 
re  gripped  by  the  connectors  and  screwed  up  tightly, 
rhich  an  insulating   substance   is  poured   in,  filh'ng 

lower  part  of  the  cast  iron  box — which,  in  most 
B  in  two  [iarte — and  then  the  whole  chamber  is  closed 
irow-down  lid. 

service  mains  coming  laterally  from  the  box  pass 
b  a  sort   of  stuffing-box   (Fig.    26).     In  this  latter 

the  lateral  wall  is  represented  at  A ;  a  truncated 
^ia  formed  therein,  into  which  is  introduced  an  india- 

plug,  B,  compressed  by  a  screw-plate,  C, 
,  23  to  26  show  the  various  forms  of  boxes,  the  con- 
in  of  which  is  all  upon  the  same  principle.     Every 
bion  is  taken  to  ensure  perfect  watortightness  in  all 
Rerent  parte. 

(To  he  cofUwued.) 


RIMENTS  WITH  ALTERNATE  CURRENTS  OF 
lY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
H  TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 

,  BY  NIKOLA  TKSLA. 

(Concluded  from  pige  161). 

ideal  way  of  lighting  a  hall  or  room,  would,  how- 
e  to  produce  such  a  condition  in  it  that  an  illumi- 

device  could  be  moved  and  put  anywhere,  and 
t    ia    lighted,    no    matter   where    it    is    put,   and 


phenomena  mentioned,  one  may  observe  that  any  insulated 
conductor  gives  sparks  when  the  hand  or  another  object  is 
approached  to  it,  and  the  sparks  may  often  be  powerful. 
When  a  large  conducting  object  is  fastened  on  an  insulating 
support,  and  the  hand  approached  to  it,  a  vibration,  due  to 
the  rythmical  motion  of  the  air  molecules,  is  felt,  and 
luminous  streams  may  be  perceived  when  the  hand  is  held 
near  a  pointed  projection.  When  a  telephone  receiver  is 
made  to  touch  with  one  or  both  of  its  terminals  an  insulated 
conductor  of  some  size,  the  telephone  emits  a  loud  sound  ; 
it  also  emits  a  sound  when  a  length  of  wire  is  attached  to 
one  or  both  terminals,  and  with  very  powerful  fields  a 
sound  may  be  perceived  even  without  any  wire. 

How  far  this  principle  is  capable  of  practical  application 
the  future  will  toll.  It  might  bo  thought  that  electrostatic 
effects  are  unsuitod  for  such  action  at  a  distance.  Electro- 
magnetic inductive  effects,  if  available  for  the  production  of 
light,  might  be  thought  better  suited.  It  is  true  the  elec- 
trostatic etlects  diminish  nearly  with  the  cube  of  the 
distance  from  the  coil,  whereas  the  electromagnetic  inductive 
effects  diminish  simply  with  the  distance.  But  when  we 
establish  an  electrostatic  field  of  force,  the  condition  is  very 
different,  for  then,  instead  of  the  differential  effect  of  both 
the  terminals,  we  get  their  cojoint  effer.t.  Besides,  I  would 
call  attention  to  the  fact,  that  in  an  alternating  electro- 
static field,  a  conductor,  such  as  an  exhausted  tube  for 
instance,  tends  to  take  up  most  of  the  energy,  whereas,  in 
an  an  electromagnetic  alternating  field  the  conductor  tends 
to  take  up  the  least  energy,  the  waves  being  reflected  with 
but  little  loss.  This  is  one  reason  why  it  is  difficult  to  excite 
an  exhausted  tube,  at  a  distance,  by  electromagnetic  induc- 
tion. I  have  wound  coils  of  very  large  diameter  and  of 
many  turns  of  wire,  and  connected  a  Geissler  tube  to  the 
end  !j  of  the  coil  with  the  object  of  exciting  the  tube  at  a 
distance  ;  but  even  with  the  powerful  inductive  offecta  pro- 
ducible by  Leyden  jar  discharges,  the  tube  could  not  be 
excited  unless  at  a  very  small  distance,  although  some 
judgment  was  used  as  to  the  dimensions  of  the  coiL  I  have 
also  found  that  even  the  most  i>owerful  Leyden  jar  dis- 
charges are  capable  of  exciting  only  feeble  luminous  effects 
in  a  closed  exhausted  tube,  and  even  these  effects  upon 
thorough  examination  I  have  been  forced  to  consider  of  an 
electrostatic  nature. 


Fid.  30. 


t  being  electrically  connected  to  anything.  I 
»een  able  to  prwluce  Ruch  a  condition  by  creating 
room  a  jiowerfiil,  rapidly  alternating  electrostatic 
For  this  purpose  I  suspend  a  sheet  of  metal  a 
©  from  tliG  ceiling  on  insulating  cords  and  connect  it 
terminal  of  the  induction  coil,  the  other  terminal 
>reforably  connected  to  the  ground.  Or  else  I  sus- 
wo  sheets  as  illustrated  in  Fig.  30,  each  sheet  being 
ted  with  one  of  the  terminals  of  the  coil,  and  their 
iiig  carefully  determined.  An  exhausted  tube  may 
3  carried  in  the  hand  anywhere  between  the  sheets 
ed  anywhere,  even  a  certain  distance  beyond  them  ; 
iins  always  luminuous. 

ich  an  electrostatic  field  interesting  phenomena  may 
jrved,  especially  if  the  alternations  are  kept  low  and 
^ntiala  excessively  high.   In  addition  to  the  luminous 

turo  ilolivorod  boforo  tho  American  In^titiito  of  Kloctncal 
irs  at  Colurobiu  CoUego,  Now  York,  May  'JIX 


How,  then,  can  we  hope  to  produce  the  required  effects 
at  a  distance  by  means  of  electromagnetic  action,  when  even 
in  the  closest  proximity  to  the  source  of  disturbance,  under 
the  most  advantageous  conditions,  we  can  excite  but  faint 
luminosity  ?  It  is  true  that  when  acting  at  a  distance  we 
have  the  resonance  to  help  ua  out.  We  can  connect  an 
exhausted  tube,  or  whatever  the  illuminating  device  may 
be,  with  an  insulated  system  of  tho  proper  capacity,  and  so 
it  may  }ye  possible  to  increase  the  etlect  qualitatively,  and 
only  qualitatively,  for  we  would  not  get  more  energy 
through  the  rlovice.  So  we  may  by  resonance  effect  obt44in 
the  required  E.M.F.  in  an  exhausted  tube,  and  excite  faint 
luminous  effects,  but  we  cannot  get  enough  energy  to  render 
the  light  practically  available,  and  a  simple  calculation,  based 
0T»  experimental  results,  shows  that  even  if  all  the  energy 
which  a  tube  would  receive  at  a  certain  distance  from  the 
source  should  bo  wholly  converted  into  light,  it  would 
hardly   satisfy   the   practical    re<|uircmentB.       Hence   the 
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necessity  of  directing,  by  means  of  a  conducting  circuit, 
the  snergy  to  the  place  of  tranaformation.  But  in 
80  doing  we  cannot  very  sensibly  depart  from  present 
methods,  and  all  we  could  do  would  be  to  improve  the 
apparatus. 

From  these  considerations  it  would  seem  that  if  this  ideal 
way  of  lighting  is  to  be  rendered  practicable  it  will  be  only 
by  the  use  of  electrostatic  effects.  In  such  a  case  the  most 
powerful  electrostatic  inductive  effects  are  needed ;  the 
apparatus  employed  must,  therefore,  be  capable  of  pro 
ducing  high  electrostatic  potentials  changing  in  value  with 
extreme  rajiidity.  High  frequencies  are  especially  wanted, 
for  practical  considerations  make  it  desirable  to  keep  down 
the  potential.  By  the  employment  of  machines,  or, 
generally  speaking,  of  any  mechanical  ap{)aratu8,  but  low 
ftequencies  can  be  reached  ;  recourse  must,  therefore,  be 
had  to  some  other  means.  The  discharge  of  a  condenser 
affords  us  a  means  of  obtaining  frequencies  by  far  higher 
than  are  obtainable  mechanically,  and  1  have  accordingly 
employed  condensers  in  the  ex|}er]ment8  to  the  above 
end. 

When  the  terminals  of  a  high  tension  induction  coil, 
Fig.  31,  are  connected  to  a  Leyden  jar,  and  the  latter  is 
discharging  disniptively  into  a  circuit,  we  may  look  upon 
the  arc  playing  between  the  knobs  as  being  a  source  of 
alternating,  or  generally  speaking,  undulating  currents,  and 
then  we  have  to  deal  with  the  familiar  system  of  a 
generator  of  such  currents,  a  circuit  connected  to  it,  and  a 
condenser  bridging  the  circuit.  The  condenser  in  such  case 
18  a  veritable  transfoimer,  and  since  the  frequency  is  exces- 
sive, almost  any  ratio  in  the  strength  of  the  currents  in  both 
the  branches  may  be  obtained.  In  reality,  the  analogy  is 
not  qtiite  complete,  for  in  the  disruptive  discharge  we  have 
most  generally  a  fundamental  instttntaneous  variation  of 
comparatively  low  frequency,  and  a  superimposed  harmonic 
vibration,  and  the  laws  governing  the  flow  of  currents  are 
not  the  same  for  both. 
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In  converting  in  this  manner,  the  ratio  of  conversion 
should  not  be  too  great,  for  the  loss  in  the  arc  between  the 
knobs  increases  with  the  square  of  the  current,  and  if  the 
jar  be  discharged  through  very  thick  and  short  conductors, 
with  the  view  of  obtaining  a  very  rapid  oscillation,  a  very 
considerable  portion  of  the  energy  stored  is  lost.  On  the 
other  hand,  too  small  ratios  are  not  practicable  for  many 
ob\aou3  reasons. 

As  the  converted  currents  flow  in  a  practically  closed 
circuit,  the  eloctroetattc  eflocts  are  necessarily  small,  and  I 
therefore  convert  them  into  currents  or  effects  of  the 
required  character,  I  have  effected  such  conversions  in 
several  ways.  The  preferred  plan  of  connections  is  illus- 
trated in  Fig.  32.  The  manner  of  opeiuting  renders  it  easy 
to  obtain  by  means  of  a  small  and  inexpensive  apparatus 
enormous  differences  of  jwtential  which  have  been  usually 
obtained  by  means  of  large  and  expensive  coils.  For  this 
it  is  only  necessary  to  take  an  ordinary  small  coil,  adjust  to 
it  a  condenser  and  discharging  circuit,  forming  the  primary 
of  an  auxiliary  small  coil,  and  convert  upward.  As  the 
inductive  effect  of  the  primary  currents  ••  excessively  great, 
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efficient  manner  and  in  the  line   indicated  by  tbewyj 
also  in  many  other  respecte. 

For  years  the  efforts  of  inventors  have  been 
towards  obtaining  electrical  energy  from  heat  by  m 
the  thermopile.  It  might  seem  invidious  to  reaurk 
but  few  know  what  is  the  real  trouble  with  theth 
It  is  not  the  inefficiency  or  small  output — though  thttij 
great  drawbacks— but  the  fact  that  the  thermopile  U: 
phylloxera— that  is,  that  by  constant  use  it  is  deterkot| 
which  has  thus  far  prevented  its  introduction  on 
trial  scale.  Now  that  all  modern  research  seems  to  ps 
with  certainty  to  the  use  of  electricity  of  exceasitdTii^ 
tension,  the  question  must  present  itself  to  many  «W 
it  is  not  possible  to  obtain  in  a  practicable  maniwa 
form  of  energy  from  heat.  We  have  been  used  teirf 
u[)on  an  electrostatic  machine  as  a  plaything,  and 
we  couple  with  it  the  idea  of  the  inefficient  and  imprxa 
But  now  we  must  think  differently,  for  now  we  lDK*f « 
everywhere  we  have  to  deal  with  the  &anie  forces,  vA% 
it  is  a  mere  question  of  inventing  proper  metltodi* 
apparatus  for  rendering  them  available. 

In  the  present  systems  of  electrical  distnbatim.  k 
em[>loymcnt  of  the  iron  with  its  wonderful  mtpti 
properties  allows  us  to  reduce  considerably  the  ai«  ol  a 
apparatus  ;  but,  in  spite  of  this,  it  is  still  very  cumbcnai 
The  more  we  progress  in  the  study  of  electric  and  nugM 
phenomena,  the  more  we  become  convinced  that  the 
methods  will  be  shortrlived.  For  the  production  of  !» 
at  least,  such  heavy  machinery  would  seem  to  be 
sary.  The  energy  required  is  very  small,  and  if 
be  obtained  as  efficiently  as,  theoretically,  it  appears 
the  apparatus  need  have  but  a  very  small  output 
being  a  strong  probability  that  the  illuminating  m( 
the  future  will  involve  the  use  of  very  high  pol 
seems  very  desirable  to  perfect  a  conti-ivance  c. 
converting  the  energy  of  heat  into  energy  of  th' 
form.    Nothing  to  speak  of  has  been  done  towiiiiilk 
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end,  for  the  thought  that  electricity  of  some  50,000  a 
100,000  volts  pressure  or  more,  even  if  obtained,  woukiW 
unavailable  for  practical  purposes,  has  deterred  iuveatu 
from  working  in  this  direction. 

In  Fig.  31  a  plan  of  connections  is  shown  for  oonTerM 
currents  of  high,  into  currents  of  low,  tension  by  meimi' 
the  disruptive  discharge  of  a  condenser.      This  plan  b 
been  used  by  me  frequently  for  operatin^j    a   few  iuc* 
descent  lamps  required  in  the  laboratory.     Some  difficniM 
have  been  encountered  in  the  arc  of  the  discharge  whickl 
have  been  able  to  overcome  to  a  great  extent ;  besidai  t^ 
and  the  adjustment  necessary  for  the  proper   workings 
other  difficulties  have  l>een  met  with,  and   it  waa  ttiy  *•! 
o[)erate  ojdin.iry  lamps^  and  even  motors,  in   this  maoMt- 
The  line  being  connected  to  the  ground,  all  the  wire« 
be  handled  with  perfect  impunity,  no  matter  how  hij 
potential  at  the  terminals  of    the    condenser.     In 
ex|»eriments  a  high-tension  imluctioti  coil,  operated  f 
battery     or    fiom     an    alternate-current      machine,  vn 
employed    to  charge    the   condenser;    but    the   inductwt 
coil  might  be  replaced  by  an  apparatus  of  a  different 
capable  of  giving  electricity  of  such  high  tension.     I. 
manner,  direct  or  alternating  currents  may    be   coavi 
and  in  K-th  cases  the  current-impulses  may    be  of   _. 
desired       ^Mncy      When  the  currents  charging  the  coi 
same  direction,  and  it  is  desired  that  thft 
should  also   be  of  one   direction,  ibt 
'arging  circuit  should,  of  course,  bow 
no  oscillations. 

^  on  the  above  plan,  I  have  observed 
impedance  which  are  of  inter«it^ 
copper  bar  be  bent,  as  indicnted 
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33,  and  ehunted  by  ordinary  incandescent  lamps,  then, 
y  passing  the  di8chari;;6  between  the  knobs,  the  lamps  may 
^e  bruUf^ht  to  incandescence  although  they  are  short- 
*€rouited.  When  a  largo  induction  coil  is  employed  it  is 
■aay  to  obtain  nodes  on  the  bar,  which  are  rendered 
Evident  by  the  difterent  degree  of  brilliancy  of  the  lamps, 
•a  fthown  roughly  in  Fig.  33.  The  nodes  are  never  clearly 
ttefined,  but  there  are  simply  maxima  and  minima  of 
■ftentials  along  the  bar.  This  is  probably  duo  to  the 
Hbgularity  of  the  arc  between  the  knobs.  In  general  when 
Ee  above  described  plan  of  conversion  from  high  to  low 
nnsion  is  used,  the  behavtonr  of  the  disruptive  <lischarge 
aay  be  closely  studied.  The  nodes  may  also  be  investi- 
gated by  means  of  an  ordinary  Cardew  voltmetor  which 
tliould  bo  well  insulated.  Geissler  tubes  may  also  be  lighted 
f  cross  the  [wints  of  the  bent  bar  ;  in  this  case,  of  course,  it  is 
tetter  to  employ  smaller  capacities.  I  have  found  it  prac- 
■nblo  to  light  up  in  this  manner  a  lamp,  and  even  a 
BUselor  tube,  shunted  by  a  short  heavy  block  of  metal,  and 
fCis  result  seems  at  first  very  curious.  In  fact,  the  thicker 
he  copper  bar  in  Fig.  33,  the  better  it  is  for  the  aucceas  of 
^0  experiments,  as  they  appear  more  striking.  When 
^nips  with  long  slender  filaments  are  used  it  will  be  often 
^oted  that  the  filaments  are  from  time  to  time  violently 
j'ibrated,  the  vibration  being  smallest  at  the  nodal  points. 
^his  vibratioii  seems  to  be  due  to  an  electrostatic  action 
tween  the  filament  and  the  glass  of  the  biilb. 
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some  of  the  above  experiments  it  is  preferable  to  use 
ecial   lamps   having   a  straight   filament,   as   shown    in 
rig  34.     When  such  a  lamp  is  used  a  still  more  curtotis 

Ehcnomenou  than  those  described  may  ho  observed.  The 
imp  may  be  placed  across  the  copper  bar  and  lighted,  and 
by  using  somewhat  larger  capacities,  or,  in  other  words, 
smaller  frequencies,  or  smaller  impulsive  impodancies^  the 
filament  may  be  brought  to  any  desired  degree  of  incan- 
descence. But  when  the  impedance  is  increased  a  |K)int  is 
reached  when  comparatively  little  current  passes  through 
the  carbon,  and  most  of  it  through  the  rarified  gas ;  or 
perhaps  it  may  be  more  correct  to  state  that  the  current 
divides  nearly  evenly  through  both,  in  spite  of  the  enor- 
mous difference  in  the  resistance,  and  this  would  be  true 
unless  the  gas  and  the  filament  behave  differently.  £t  is 
then  noted  that  the  whole  bulb  is  brilliantly  illuminated, 
and  the  ends  of  the  leading-in  wires  become  incandescent 
and  often  throw  off  sparks  in  consequence  of  the  violent 
bombardment,  but  the  carbon  filament  remains  dark.  This 
ia  illustrated  in  Fig.  34.  Instead  of  the  filament  a  single 
wire  extending  through  the  the  whole  bulb  may  be  used, 
and  in  this  case  the  phenomenon  would  seem  to  be  still 
more  interesting. 

From  the  above  experiment  it  will  be  evident  that  when 
ordinary  lamps  are  operated  by  the  converted  currents, 


those  should  bo  preferably  taken  in  which  the  platinum 
wires  are  far  apart,  and  the  frequencies  used  should  not  be 
too  great,  else  the  discharge  will  occur  at  the  ends  of  the 
filament  or  in  the  base  of  the  lamp  between  the  leading-in 
wires,  and  the  lamp  might  then  be  damaged. 

In  presenting  to  you  these  results  of  my  investigation  on 
the  subject  under  consideration,  I  have  paid  only  a  passing 
notice  to  facts  upon  which  I  could  have  dwelt  at  length, 
and  among  many  observations  I  have  selected  only  those 
which  I  thought  most  likely  to  interest  you.  The  field  ia 
wide  and  completely  unexplored,  and  at  every  step  a  new 
truth  is  gleaned,  a  novel  fact  observed. 

How  far  the  results  here  borne  out  are  cai)able  of  prac- 
tical applications  will  be  decided  in  the  future.  As  regards 
the  production  of  light,  some  results  already  reached  are 
encouraging,  and  make  me  confident  in  asserting  that  the 
practical  solution  of  the  problem  lies  in  the  direction  I 
have  endeavoured  to  indicate.  Still,  whatever  may  bo 
the  immediate  outcome  of  these  experiments,  I  am  hopeful 
that  they  will  only  prove  a  step  to  further  development 
towards  the  ideal  and  final  perfection.  The  possibilities 
which  are  opened  by  modern  research  are  so  vast  that  even 
the  most  reserved  must  feel  sanguine  of  the  future.  Emi- 
nent scientists  consifier  the  problem  of  utilising  one  kind 
of  radiation  without  the  others  a  rational  one.  In  an 
apparatus  designed  for  the  production  of  li^ht  by  conversion 
from  any  form  of  energy  into  that  of  light,  such  a  result 
can  never  be  reached,  for  no  matter  what  the  process  of 
producing  the  required  vibrations,  be  it  electrical,  chemical, 
or  any  other,  it  will  not  be  possible  to  o))tain  the  higher 
light  vibrations  without  going  through  the  lower  heat 
vibrations.  It  is  the  prolilem  of  imparting  to  a  body 
a  certain  velocity  without  passing  through  all  lower 
velocities.  But  there  is  a  possibility  of  obtaining  energy 
fjot  only  in  the  form  of  light,  but  motive  power,  and  energy 
of  any  other  form,  in  some  more  direct  way  from 
the  medium.  The  time  will  be  when  this  will  be  accom 
plished,  and  the  time  has  come  when  one  may  utter  such 
words  before  an  enlightened  audience  without  being  con 
sidered  a  visionary.  We  are  whirling  through  endless 
space  with  an  inconceivable  speed,  all  around  us  everything 
is  fipinning,  everything  is  moving,  everywhere  is  energy. 
There  must  be  some  way  of  availing  ourselves  of  this 
energy  more  directly.  Then,  with  the  light  obtained  from 
the  medium,  with  the  power  derived  from  it,  with  every 
form  of  energy  obtained  without  effort,  from  the  store 
forever  inexhaustible,  humanity  will  advance  with  giant 
strides.  The  mere  contemplation  of  these  magnificent 
fiosatbilities  expands  our  minds,  strengthens  our  hopes,  and 
tills  our  hearts  with  supreme  delight. 
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The  following  com[mrative  statement  of  the  advantages 
and  relative  cost  of  electric  light  and  gas  from  Messrs. 
Ernest  Scott  and  Co.,  Newcastle-on-Tyne,  was  read  by  the 
clerk  at  the  last  meeting  of  the  Godmancbester  Town 
Council  : 

Electric  light.— 250  lampe  of  16  cp.,  1,00U  hoars. 

£  B.  d. 
Coal  for  25  h.p..  1,000  hours,  at  2^1b.  per  i.b.p.  per 

hour,  28  tone  at  88 11  4  U 

Oil  per  week  at  2b.  6d ^ 6  10  0 

Sundriee  at  28.  6d 6  10  0 

I^mp  renewals,  250  lampe  at  3e.  9d 46  17  6 

71     1    « 

Add  10  per  cent,  interest  and  depreciation  on  plant. 

Bay  £400 40    0    0 

£111     1     6 


Om. — 250  barnors.  Oft.  per  hour,  1,000  hours. 
Cost  of  gas   conflunaed,    1,500.000ft.   at  2s.   Gd.   per 

1,000ft 1H7  10     0 

Coet  of  replacing  burners  and  repairs,  5fl.  per  week   ...      13    0    0 


Add  5  por  cont.  intereist  on  capital  oxponded  on  fittings, 
on  say  £150    


200  10     0 

7  10    U 

£206    0    0 
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As  was  to  be  expected,  and  as  desir 
presidential  address  to  the  Cardiff  meeting 
British  Association  discourses  mainly  onj 
nomical  questions.  It  is  extremely  int 
however,  to  notice  bow  interdependent  «? 
various  branches  of  science.  Advance  in  ^ 
direction  leads  to  advance  in  other  directioiu. , 
new  departure  in  photography  means  an  exicoij 
of  the  range  of  astronomical  research,  for,  n] 
Huggins  says,  '*  The  more  recent  discove 
gelatine  plate  has  given  a  further  great 
this  modern  side  of  astronomy,  and  has 
pathway  into  the  unknown  of  which 
enthusiast  30  years  ago  would  scarcely  haredirsi 
dream."  That  electrical  research  will  playiteH 
in  astronomical  matters  is  shadowed  by  snch  ^ 
graphs  in  the  address  as  that  relating  to  tb«  cj 
tention  of  Stas,  who  maintains  *'  that  electric  sped 
are  to  bo  regarded  ae  distinct  &om  flame  specsi 
although  other  observers  do  not  agree  with  H 
But,  as  Dr.  Huggins  says,  "The  presence  ofH 
in  the  solar  spectnun  which  we  can  only  proij 
electrically  is  an  indication  of  the  high  tempenl 
of  the  sun.*'  Advance  in  spectroscopy  seems  tpl 
determined  by  advance  into  the  regions  of  molert 
physics.  Hitherto  many  suggestions  have  k 
made,  but  real  progress  has  in  this  domain  h 
comparatively  slow.  In  the  early  part  of  his  ndjf 
the  president  points  out  a  real  evil — in  too  hill 
forming  a  couclusion — and  states  "  the  pngi 
of  science  has  been  greatly  retarded  by  Rsi 
important  conclusions  upon  the  apparent  coiiicid(( 
of  single  hues  in  spectroscopes  of  very  small  pow< 
This  danger  is  as  great  in  other  directions  M 
spectroscopy.  A  little  examination  of  Dr.  Haggii 
address  will  show  what  a  great  part  electcid^ 
playing  in  all  these  investigations-  He  snggi 
the  light  of  a  comet  is  due  to  disruptive  eletj 
discharges,  and  that  these  discharges  may  be  ftMl 
aud  possibly  increased  by  the  action  of  the  uH 
violet  part  of  the  sun's  light.  "Lenard  and  M 
have  shown  that  ultra-violet  light  can  produd 
discharge  &om  a  negatively  electrified  piece  of  mtf 
while  Hallwachs  and  Righi  have  shown  fort 
that  ultra-violet  light  can  even  charge  positil 
an  unelectrified  piece  of  metal."  Further, 
suggestion  that  the  sun's  corona,  as  well  as  the  6 
of  comets,  is  once  more  distinctly  set  forth  as  dffl 
electricity,  aud  "  further,  if  such  a  force  exist  at 
sun,  the  changes  of  terrestrial  magnetism  may 
due  to  direct  electric  action,  as  the  earth  ma 
through  Hues  of  inductive  force."  No  doubt ! 
Huggins  has  thoroughly  convinced  himself  that  81 
"hues  of  inductive  force'*  do  permeate  wp 
although  to  the  ordinaiy  mind  the  "  circuit  '*  throi 
which  these  lines  must  act  is  not  easily  traceil 
Taking  one  hemisphere  of  the  sun  as  the  starl 
pole,  where  is  the  circuit  by  which  the  lil 
close  again  on  the  starting  point  ?  They  cc 
do    not    start    from    the    sun     and     radiat 


certe 
it^l 
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T»e.     Many  physicists  look  upon  electricity  as  a 

^ant   something;   they  cannot  show  one   single 

;periment  in  support  of  their  views,  hut  always 

appose  something  of  the  nature  of  an  absurdity,  in 

tpolebeingat  an  infinite  distance  from  another  pole — 

fact,  in  such   a  position  that  no  electrical  phe- 

mena  could  result.     We  are  digressing,  however, 

JiCOiu  the  presidential  address,  which  indicates   not 

»nly  the  recent  work  done  in  celestial  physics,  but 

o  vast  amount  of  work   still  open  to  the  earnest 

tudent,  concluding  with  the  pregnant  statement  that 

plough  the  "  pace  of  the  race  is  gaining,  *  the  goal ' 

^  f^  not  and  never  will  be  in  sight." 

kot.  .     

J^  SECTION-PRESIDENTS : 

r^  MATHEMATICAL-MECHANICAL. 

Ip^r  Prof.  Lodge,  in  his  address  to  Section  A,  goes  for 
b^i^  national  laboratory.  He  does  not  believe  much  in 
^^ndividual  or  amateur  efforts,  but  thinks  scic^titific 
^ ^Jivestigation  should  progress  like  an  invading  army. 
t^^The  rank  and  file  require  to  be  properly  generalled 

L *nd   led.     No  doubt  a  national   laboratory  is  theo- 

l^jretically  a  nice  thing,  especially  for  those  who  could 
L^po&e  as  generals — give  their  orders,  and  see  someone 
LZJ^lse  do  the  work.  The  members  of  the  younger 
y-  generation  would  work  hard  ;  would  move  heaven 
LZftiid  earth  to  obtain  a  chair  in  the  laboratory. 
L ■  -The  nation  is  a  good  paymaster,  but  seldom  a 
^  nard  taskmaster.  Who  should  decide  as  to  the 
gi  eligibility  of  candidates?  And  who  should  decide 
;  .  as  to  the  value  of  the  orders  given  and  the 
*j  work  carried  out  ?  The  real  investigator  is  almost 
always  working  alone,  along  a  new  line,  and  time 
only  can  show  the  value  of  such  work.  Prof.  Lodge 
"  says  the  question  of  a  fifth  or  sixth  decimal  is  very 
legitimate,  and  so  it  is  ;  but  it  is  of  no  earthly  service 
to  the  nation  as  a  nation,  and  national  money  ought 
^^  not  to  be  expended  on  such  a  pursuit.  The  Presi- 
^  dent  of  Section  G  discourses  upon  mining  operations, 
'  gives  a  good  deal  of  information  as  to  recent  progress, 
'  and  concludes  that  electrical  apparatus  **  will  even- 
tually become  the  principal  agent  in  underground 
mechanical  operations." 


Jl! 


W 


TRANSMISSION  OF  POWER  AT  FRANKFORT. 

We  are  advised  that   the   plant   for    the   trans- 
mission of  power  at  Frankfort  is  now  complete,  and 
reports  of  the  starting   and  tests    are  expected  at 
once.    The  great  feature  of  this  enterprise  is  its  entire 
novelty  from  two  points — the  transmission  of  large 
powers    to     such     a    long    distance    at    enormous 
pressure,   and  the  actual   use  of  the  rotary-current 
machines.     The  falls  of  the  Neckar  at  Lauifeu,  in 
Wurtemberg,  are  at  a  distance  of  180  kilometres, 
nearly  110  miles,  from  Frankfort.   Over  this  distance 
three  stout  telegraph  wires  are  carried  on  poles  fitted 
with    insulators  furnished  with  oil  insulation.     The 
m  original  poles  first  used  at  Oerlikon  will  be  seen  at 
*  the  exhibition.     Along  these  wires,  electricity  at  a 
^pressure  of  about  25,000  volts  is  to  be  transmitted  in 


alternating  currents  whose  phases  or  pulsations  are 
so  arranged  as  to  overlap  or  interlink  with  each 
other,  forming  in  the  machine  at  the  receiving  end  a 
rotating  magnetic  polarity  by  which  the  electric 
power  can  be  converted  into  mechanical  force  and 
so  distributed.  The  generator  of  this  installation, 
which  we  shall  illustrate  next  week,  consists  of  a 
300-h.p.  dynamo  of  the  new  three-phase  system, 
constructed  by  the  Oerhkon  Company,  of  Zurich,  in 
conjunction  with  the  AUgemeine  Company,  of 
Berlin.  On  August  15,  the  date  fixed  by  contract, 
the  apparatus  was  handed  over  to  the  Board  of 
Matiagement  of  the  exhibition. 

The  conductors  required  for  the  transmission  of 
the  current  have  been  run  by  the  German  Imperial 
Postal  Administration,  and  the  Royal  Wurtemberg 
Telegraph  Authorities.  The  machinery  at  Lauffen 
is  already  in  working  order,  and  next  week  the 
measurements  and  tests  of  strength  prescribed 
by  the  Imperial  and  Wurtemberg  Governments 
will  take  place.  It  is  probable,  therelore,  that 
by  the  end  of  next  week  the  transmission  of  electric 
force  from  Lauffen  to  Frankfort  can  he  regularly 
begun.  The  power  will  be  used  as  follows :  Of  the 
300  h.p.,  more  or  less,  that  is  received,  100  h.p.  will 
be  used  to  pump  water  to  supply  an  enonnous  water- 
fall ill  the  exhibition  grounds,  100  h.p.  will  be  used 
for  lighting  purposes,  and  the  remainder  will  be 
distributed  in  power  transmission.  The  experiment 
is  attracting  the  keenest  interest  in  scientific  circles 
and  practical  circles,  as  it  is  abundantly  felt  that  the 
practical  demonstration  of  the  utilisation  of  natural 
forces  at  such  distances  from  the  source,  opens 
almost  undreamt-of  possibilities  to  industry  in  the 
future. 


VIBRATIONS  OF  CONDUCTORS. 


A  thin  metallic  wire  stretched  between  two  supjKirta,  one 
of  which  is  furnished  with  h  tightening  winch  to  regulate 
the  tension,  when  traversed  by  a  continuous  current,  begins 
to  vibrate,  says  M.  D.  Hurmuzescu  in  Omipie^t  fif^idtus.  The 
amplitude  of  the  vibrations,  at  first  very  feeble,  gradually 
increases  and  rapidly  attains  a  maximum,  which  is  preserved 
as  long  as  the  current  passes,  provided  that  the  surrounding 
conditions  remain  the  same,  or  at  least  do  not  abruptly 
change.  The  vibrations  may  thus  continue  indefinitely ; 
they  cease  in  a  few  seconds  when  the  current  ceases. 

For  a  determined  electric  pressure,  the  amplitude  of  the 
vibrations  seem  to  depend  (according  to  the  experiments 
hitherto  made)  upon  the  difference  of  tempei'ature  of  the 
wire  and  the  surrouodiDg  medium.  As  this  difference  of 
temperature  depends  on  the  strength  of  current  for  the 
same  wire,  the  phenomenon  should  vary  with  the  strength 
of  current. 

The  explanation  seoms  to  result  from  the  exchange  of 
hoat  between  the  wire  and  the  surrounding  medium,  and 
constitutes  a  veritable  '*  thermic  motor,"  in  which  the 
energy  expended  is  furnished  by  the  current,  and  the 
principle  of  conservation  of  energy  can  be  applied  thereto. 

Any  cause  which  will  change  in  any  way  the  mode  of 
this  exchange  will  modify  the  pbonomcnon.  More  particu- 
larly, it  can  bo  foreseen  that  the  finer  the  wire  the  more 
riipid  will  Imj  the  vibration,  and  this  is  confirmed  by  experi- 
ment. I  have  repeated  the  cxiierimunt  with  wires  of 
different  kinds,  and  have  found  that  the  vibrations  always 
maintain  the  same  character.  If  the  wu*e  is  enclosed 
within  a  glass  tube  the  vibrations  are  regular,  as  the  wire 
is  sheltered  from  movements  of  the  air.     Closing  the  two 


I 


h 


L8^ 


THE  ELECTRICAL  ENGINEER,  AUGUST  21,  1891. 


ends  does  not  change  the  rapidity.  I  hope  to  present  later 
the  laws  of  the  phenomenon  with  regard  to  the  tension  of 
the  wire,  the  difference  of  temperatnres  between  the  wire 
and  the  surronnding  medium,  and  the  manner  in  which  the 
exchange  of  heat  is  oflected  between  the  two  eourcee. 


EDISON  DYNAMO  AND  MOTOR. 

(Condxided  from  page  134* ) 

The  Bteel  armature  shaft  is  l6Mn.  long  and  Ain.  in 
diameter  at  the  journals,  and  ^Jin.  in  diameter  between  the 
journals.       The   larger   part  of   the   shaft  is    9^in.   long. 


l.^Dlograin  of  Winding  of  £dUion  Armature. 


Suflicient  end  chase  is  allowed  in  the  armature  journals  to 
cause  the  surfaces  to  wear  smoothly. 

On  the  central  ijortiorx  of  the  armature  shaft  is  placed  a 
wooden  sleeve,  1  ,V'ri.  in  diameter;  on  this  are  moneited 
the  thin  sheet  iron  discs  forming  the  armature  core.  Thejc 
discs  are  2^in.  in  diameter.  They  are  arranged  in  series  of 
five,  with  tissue  |)aper  between  the  discs^  ^ind  between  tht^ 
series  of   live   are  i>laced    several    thicknesses  of    paper. 


Fill.  2. — The  First  Two  CoiIa  and  Commutator  Connectioni. 

Enough  discs  are  clamped  together  on  the  ehaft  to  make 
this  portion  of  the  core  3Jin.  long.  The  cast-iron  discs, 
between  which  the  sheet-iroD  discs  are  placed,  are  ^in.  in 
thickness  and  2jin.  in  diaiHAMR.  One  of  them  is  fixed  on 
-the  shaft,  the  other  beinL-  -^e  by  h  hexii;.'onal  nut 

^  Bcrewet^  Haft,      i  i  •*«  have  their  '"■Mter 

corners  H  in   liu  aru   form' 


equi-duMMN;^^ 
inserta^H^^ 
pairs  o^H^^ 


hese   sH 
iio  difft 


It  is  impossible  to  describe  the  Edison  winding 
de[)ending  mainly  on  the  diagrams,  Figs.  1  and  1  a 
are  two  series  of  coils  ;  that  is  to  say,  there  are  two  cm 
each  division  of  the  armature.  There  are  32  bir»  in  1 
commutator,  which  arc  numbered  conaociitivcly  fnt 
to  32. 

The  armature  core  and  shaft  are  thoroughly  inioM 
meana  of  paper  coated  with  an  adhesive  varnisbi  k 
string  ribbon  is  wound  on  the  face  of  the  core  u  ft  M 
protection. 

The  wire  used  on  the  armature  is  No.  21  copjie 
double  covered,  the  inner  covering  being  of  silk,  tbs 
of  cotton. 


Tut.  3.— Arrangement  of  llie  Layers  at  End  of  Ar 

Leaving  an  end  outforconncction  with  the  commut 
No.  I  18  begun  at  1  and  wound  in  four    layers,  wisK| 
convolutions  in  each  layer,  the  outer  terminal  coming i 
These  ends  are  marked  respectively    1   and    1'  in 
manner  as  to  avoid  any  possibility   of  the  detacha 
the  marks.     If  this  caution  ifl  observed,  much  trouble  i 
bo  avoided.     A  good  way  to  maik  them    is  to  place  ftj 
of  parchment,  or  parchment  pa}>er,  on  each  end  of  thai 
with  the  number  marked  on. 

After  winding  coil  No.  1  the  armature  is  turned  hAlfi 
over»  and  coil  No.  2  is  wound  and  marked  in  thesaoui 


Tbo  Ends  of  the  Armature  Corok. 

with  2  on  the  inner  end  of  the  coil  and  2'  on  the  ou 
The  coil  is  then  reversed  and  coil  No.  3  is  wound,  so 
ends  are  marked  in  the  same  way,  and  so  on  until  the 
series  of  coils  is  finished,  the  last  coil  of  the   series  ' 
marked  16  and  16'.  ' 

The  first  coil  of  the  outer  series  is  No.  17-17'.     Thii 
wound  on  the  top  of  coil  No.  1.     The  armature  is  tof 

-r,  and  No.  18  is  wound  on  the  top  of  No.  2,  and  M 
»U  of  the  outer  coils  arc  in  pUce. 
**  winding,  the  inner  ond  of  each  wire  is  wnp 
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k  string  ribbon  to  a  point  witbin  the  en'i  of  the  arma- 
oro,  and  it  is  further  protected  by  a  wrap[)ing  of  thin 
We  ta|»e.  Tho  outer  end  uf  thu  coil  in  covureil  in  the 
iray. 

)Ut  3!b.  of  No.  21  wire  are  required  for  the  armature. 
ingth  of  wire  in  the  first  inner  coil  is  26ft.  Gin.  The 
I  of  wire  in  the  last  outer  coil  is  35ft. 
%  commutator  cylinder  is  formed  of  32  bronze  bars 
g  bevoUed  ends  and  radial  arms  for  receiving  the 
These  bara  are  clami>ed  in  position  on  a  aleeve 
g  an  iindor-cub  flange,  by  a  countersunk  washer  and  a 
irewod  on  the  sleeve.  Mica  is  inserted  between  the 
ut4itor  bara,  between  the  bars  and  the  sleeve,  and 
en  the  ends  of  the  bars  and  the  flange  and  the  washer, 
ftdial  arms  extending  from  the  commtitator  bars  each 
a  slot  in  the  end  for  receiving  the  terminals  of  the 


The  binding  rings  are   formed   of  braas  wire,  wound' 
tightly  over  a  layer  of  mica  inter|)Ofled   between  the  wire 
and  the  binding.     The  binding  wire  is  secured  by  clips  and 
soft  soldering. 

The  brush  yoke  is  provided  with  wooden  handle  by 
which  it  may  be  moved,  and  a  binding  screw  by  which  it  La 
clamped  in  the  position  of  use.  In  mortises  in  the  ends  of 
the  yoke  are  placed  insulating  blocks,  in  which  are  inserted 
the  brush-holding  studs.  These  studs  are  each  provided 
with  a  nut  for  clamping  the  brush-bolder  cables  which 
communicate  with  the  leads  at  the  side  of  the  pole- pieces. 

On  each  brush-holding  stud  is  placed  a  sleeve  fastened' 
with  a  sot  screw,  also  a  loose  sleeve  connected  with  the 
fast  sleeve  by  a  spiral  spring  concealed  within  it.  The 
loose  sleeve  is  furnished  with  a  brush  clamp  for  holding 
the  brush,  which  boars  on  the  commutator  cylinder  with  a 
yielding    pressure.     The   brushes   are   formed    of    &]>ring 


Fio.  5. — The  Armature  with  I'arta  Broken  away. 


J  coil  terminals  are  arranged  in  groups  of  16,  the 
of  each  group  being  pandlel.  The  terminal  arc 
i  around  and  attached  to  commutator  bars,  which  are 
'45deg.  from  the  planes  of  the  coila  to  which  they 
It  thus  making  the  winding  more  symmetrical,  and  at 
me  time  permitting  of  a  better  arrangement  of  the 
da 

I  coil  terminals  are  inserted  in  the  slots  of  the  arms 
commutator  bars,  and  soldered  with  soft  solder,  the 
etions  being  made  in  accordance  with  the  diagram, 
• 

i  wires,  where  they  cross  at  the  back  and  front  end 
I  armature,  are  separated  by  shoots  of  mica.  Where 
inding  crosses  at  the  rear  end  of  the  armature  the 
are  spread  out  so  that  they  are  only  one  layer  deep. 
sen  the  winding  of  a  coil  is  finished,  the  terminal  is 
ed  by  stout  threads  inserted  in  the  coil  before 
ag  the  last  three  convolutions,  and  tied  after  the  coil 
tplete. 


Fkj.  6.— The  Brush  Yoke. 

nicaniaed  fibre  collar,  a  little  larger  in  diameter  than 
tmmutator,  is  slipped  over  the  commutator  bars  and 
I  against  the  radial  arms  of  the  bars,  as  shown.  The 
of  the  collar  is  grooved  and  a  canvas  cover  is 
Mi  to  the  collar  by  tying  it  in  the  groove.      It  is  then 

over  the  terminals  and  fastened  by  the  first  ring  of 
ig  wire  on  the  armature.  At  the  opposite  end  of  the 
ire  a  similar  collar  and  cover  is  provided. 
>ro  covering  the  teiminals  with  the  canvas  they  are 
1  with  twine,  to  give  the  end  of  the  armature  a 
fttrical  shape.     The  winding  is  varnished  with  shellac 

its  cover  is  applied,  and  the  cover  is  varnished  after 
)cured  in  place. 


copper  wires  fastened  together  at  their  outer  ends  with  soft 
solder.  A  jig  goes  with  each  machine  for  clam|ung  the  brush 
and  guiding  the  file  while  renewing  the  brush  ends 

The  speed  of  the  motor  on  a  ISO- volt  circuit  is  2,400 
revolutions  per  minute.  The  speed  at  which  the  armature 
is  to  be  driven  in  order  to  (generate  a  current  having  an 
E.M.F.  of  125  volts  is  2,730  revolutions  per  minute. 

Since  the  first  part  of  this  article  ap[ieared  in  our  issue 
of  Jul}^  25,  wo  have  received  a  letter  from  the  Edison 
General  Electric  Com[jany,  stating  that  the  machine  here 
described — according  to  the  new  ratings  which  went  into 
effect  June  15 — is  a  05  kilowatt  machine,  which,  when 
used  as  a  generator,  for  supplying  lights,  will  generate 
sulficient  current  tu  bring  to  full  candle-power  nine  16-c.p. 
n2-volt  lamps,  and  when  used  for  power  it  is  a  ^-h.p, 
motor  at  a  rated  volt.  It  is  guaranteed  to  give  047  b.p. 
at  I  of  its  rated  volts. 

We  are  also  reminded  by  this  letter  of  the  fact  we 
neglected   to  state  in  our  former  article,  which   is  that 


Fig.  7.— Details  of  Brush  Holders  and  Commatator  Cylinder. 

this  form  of  machine  is  a  type  which  was  brought  out  in 
18S5,  and  is  known  as  the  Standard  Edison  machine, 
which  is  made  in  several  sizes.  Each  size  is  identical,  in 
its  general  construction,  with  the  machine  described,  and 
any  of  the  machines  can  be  used  either  as  dynamo  or 
motor. — Sdeniific  American. 


The  HAmpsiead  Vestry  has  resolved  to  apply  to  the  Board  of 
Trndo  for  a  proviBional  oixtcr  authorising  it  to  introduce  electric 
lighting  for  public  and  private  ueoe  in  the  borough  of  Hampetoid. 
The  Vefltry  na«,  however,  not  yet  decided  whotbor  to  curry  out 
tho  lighting  itself  or  to  place  it  in  the  handa  of  an  electrical 
company. 
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THE    BRITISH    ASSOCIATION    AT    CARDIFF. 


■  The  sixty-first  meeting  of  the  British  Association  for  the 
Advancement  of  Science  was  opened  at  Cardifl  on  Wed- 
nesday night,  when  William  Huggins,  Esq.,  D.C.L.,  LL.D., 
etc.,  the  president  for  the  ensuing  year,  delivered  his  presi- 
dential address.  Sir  Frederick  Abo!,  the  past-president,  first 
uddressed  some  congratulatory  remarks  to  the  Marquis  of 
Bute,  who,  in  his  capacity  of  mayor,  welcomed  the  association 
to  Cardiff'.  Dr.  Hiiggina  was  then  formally  introduced,  and 
was  cordially  greeted  by  a  large  and  fashionable  audience 
assembled  to  hear  his  presidential  address  on  astronomical 
science.  Amongst  the  audience  wore  Prof.  Jlax  Miiller, 
Sir  Fred.  Bramwell,  Sir  Douglas  CJalton.  Sir  Benj.  Baker, 
most  of  the  presidents  of  the  sections,  Prof.  NowLon,  Mr. 
W.  H.  Preoce,  Prof.  Riicker,  and  many  other  well-known 
scientific  men. 
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ESIDENTIAL  ADDRESS  BY  WILLIAM  HUGGINS,  Bag., 
D.C.L.  (OxoN.).  LLD.  (Cajitab.,  Edin.,  et  Dcbun).  Ph.D. 
(Lufli).  Bat.),  F.RS,,  F.R.A.S.,  Ho.n.  F.R.S.E.,   etc..  Corhe- 

SFONDANT  DE  t'lySTITUT  DE  FraNOE. 

It  IB  now  many  year«  since  this  association  has  done  lionoor  to 
the  science  of  iwntronomy  In  the  selection  of  ite  president. 

Since  Sir  (roort^e  Airy  occupied  the  chair  in  1851,  and  the  late 
r^ord  Wrottesley  nine  yearp  later  in  1860,  other  sciences  have  been 
rcpreecntod  by  the  di^tinffuishod  men  who  havo  proaidcd  overyear 
mectinpi. 

The  very  remarkable  discoveries  in  our  knowledge  of  tlio 
heavene  which  have  taken  place  during  thie  period  of  SO  years — 
one  of  amazing  and  ever-increasing  activity  in  all  branches  of 
science— have  not  passed  unnoticed  in  the  addresses  of  your 
Buocessive  presidents  ;  still,  it  seems  to  me  6ttin^  that  I  should 
Bpe&k  to  you  to-nigbfc  chiefly  of  those  newer  methods  of  astrono 
mical  research  which  ha»  led  to  tho^e  discoveriei*,  and  which  have 
become  poesible  by  the  introduction  8inco  IHtM)  into  the  observatory 
of  the  spectroscope  and  the  modern  photofifraphic  plute. 

In  1800  I  had  the  honour  of  bringing  before  this  ae»ociation,  at 
one  of  the  evening  tecturee,  an  account  of  the  firBt-fmiUf  of  the 
novel  and  unexpected  advances  in  our  knowledge  of  the  celestial 
bodies  which  followed  rapidly  upon  KirchofTs  original  work  on  the 
aoUr  spectrum  and  the  interpretation  of  its  lines. 

Since  that  time  a  great  harvest  had  been  enthered  in  the  same 
field  by  many  reapers.  Si>ectroscopio  astronomy  has  become  a 
distinct  and  acknowlodgoci  branch  of  the  science,  posi»essing  a 
large  literature  of  its  own  and  observatories  specially  devol-ed  to 
tt.  The  more  recent  discovery  of  the  gelatine  dry  plate  has  given 
a  further  groat  im])Otus  to  this  modern  side  of  astronomy,  and  has 
opened  a  pathway  into  the  unknown  of  which  even  an  enthusiast 
30  years  ago  would  scarcely  havo  darod  to  dream. 

^i  no  science,  perhaj-m,  does  the  sober  atateniont  of  tho  repulis 
which  have  been  achieved  apfioal  so  strong  to  tho  imagination, 
and  make  so  evident  the  almost  boundlei>»  |H)wcrf<  of  the  niiiul  of 
man.  l\y  means  of  its  light  alono  to  analyse  the  chemical  nature 
of  a  far  distant  body  ;  to  be  able  to  reason  about  iu  present  tstate 
in  relation  to  the  pant  and  futuru  ;  to  meoHuro  within  an  Hiiglit«h 
mile  or  Iws  \ter  second  the  otherwise  invisible  motion  vvliich  it 
may  have  towards  or  from  us  ;  to  do  moro,  *jj  make  cvl»ti  llmt 
whicli  ift  darkness  to  our  eyes  light,  and  from  vibrulioiin  which  our 
organs  of  sight  ore  powerless  to  fjorceivo  to  evolve  a  revelation  in 
ivhicfi  wu  see  mirrored  some  of  tho  stages  through  which  the 
Btarn  muy  pofla  in  their  bIow  ovolutional  progrcsn  — surely  l)io 
record  of  such  achievements,  however  [K>or  the  form  uf  woidt^  in 
which  they  may  be  described,  is  worthy  to  bo  regarded  as  the 
BoiontiHc  epic  of  the  present  century. 

I  do  not  puri^ose  to  attempt  n  survey  of  the  progress  of  soectro- 
acopic  astronomy  from  its  birth  at  Heidelberg  in  1859,  out  to 
point  out  what  wo  do  know  at  present,  as  distinguished  from  what 
yve  do  not  know,  of  a  few  only  of  its  more  im[X}rtant  problems, 
giving  a  prominent  place,  in  accordance  with  the  traditions  of  thin 
chair,  to  the  work  of  the  last  year  or  two. 

In  the  spectroscope  itself  advances  have  boon  made  by  Lord 
Rayleigb  by  hie  discussions  of  tho  theory  of  tho  iuatrument,  and 
by  Prof.  Rowland  in  the  construction  of  concave  gratings. 

Lord  Rayleigh  has  shown  that  there  is  not  tho  necessary  con- 
nection, sometimes  supposed,  between  dispersion  and  resolving 
jiower,  a«  besides  the  prism,  or  grating,  othoc  details  of  con- 
struction and  of  adjustment  of  a  spectroecopo  must  be  taken  into 
account. 

The  resolving  |X)wor  of  tho  prismatic  sj^eotroscopo  is  proi>or- 
tional  to  the  length  of  path  in  the  dispersive  moflium.  For  iho 
heavy  flint  gloss  used  in  Lord  Rayleigh'flCxperimentB  the  thickness 
necessary  to  reeolve  the  sodium  lines  came  out  I'O'i  cm.  If  this 
be  taken  ae  a  unit,  the  resolving  power  of  a  prism  of  similar  glass 
will  be  in  the  neighbourhood  of  the  sodium  lines  etpial  to  tho 
number  of  centimetres  of  its  thickness.  In  other  parte  of  the 
■pectrum  tho  resolving  nowor  will  vary  inversely  as  tho  third  |x>wor 
ofthe  wftve-length,  so  that  it  will  be  eight  tiraee  as  great  in  tho 
violet  as  in  the  rod.  The  resolving  lowjr  of  a  fij>octro8coi>c  is 
thereforo  proportional  to  tho  total  IhiokTioss  of  the  dis(»ersivo 
material  in  use,  irrespective  of  tho  number,  tho  anglos,  or  the 
'  netting  of  the  seiKirato  prisms  into  which,  for  tho  wiko  of  con- 
venience, it  may  be  distri 


Tho  resolving  power  of  A  grating  depends  Bpooii 
number  of  lines  on  its  surfaoe,  and  the  order  of  apeoCnsi 
about  1,0U()  lineB  being  necessary  to  resolve  the  sodionlwi 
first  spectrum. 

As  it  is  often  of  importance  in  the  record  of  ol 
tho  eHieiency  of  tho  PjHWtroscope  with    which   thejr 
Prof.  Schuster  has  propo;?ed  the  use  of  a    unit  of  ptiritya 
of  resolving  i)Ower,  for  the  full  re3oIvi^  jwwor  of  a 
is  realiaed  in  practice  only  when  a  sufficiently  narrow 
The  unit  of  purity  also  is  to  stand  for  tho  eoparation  of 
did'cring  by  one-thousandth  of  their  own  wavo-i       ''^ 
reparation  of  the  sodium  pair  at  D. 

A  further  limitation  may  come  in   from   the  phyni 
that,  as  Lord   Rayleigh   has  pointed  out,    the  eye  n 
aperture  is  used  is  not  a  perfect  instrument.     If  wewi 
the  full  resolving  power  of  a  spectroscope,  therefore,  thei 
beam  must  not  bo  lai^er  than  about  one-third  of  the  ~ 
the  pupil. 

Up  to  the  present  time  the  standard  of  reference  lof 
spectrosoopic  work  continuee  to  be  Angatrum's  map  of 
spectrum,  and  his  scale  based  upon  his  ori^nal  dot«nini 
absolute  wave-length.     It  is  well  known,  as  vras  pointM 
Thalen    in    bis    work    on    the    spectrum    of    iron   in 
Angstrum's  figures  are  slightly  too  small,   in   conaeqneea 
error  existing  in  a  standard  metre  used  by  him      The 
for  this  have  been  introduced  into  the  tablee  of  thewsv 
of  terrestrial  spectra  collected  and  revised  by  a  commUlw 
association  from  1885  to  1H87.     Lost  year  the  committee 
table  of  corrections  to  Rowland's  scale. 

The  inconvenience  causetl  by  a  change  of  stAndard 
a  time  at  least,  con»iderable  ;  but  there  is  little  douT 
near  future  Rowland's  nhotographic  map  of  the  sol 
and  hiit  scale  hosed  on  tlic  determinations  of  absola 
by  Pierce  and  Bell,  or  the  Potsdam  scale  basod  on  oi 
nations  by  Miiller  and  Kerapf.  which  differs  very    ei 
will  come  to  be  exclusively  adopted. 

Tiie  great  accuracy  of  Rowland's  photographic  m&p  is  Hi 
to  the  introduction  by  him  of  concave  gratin^e,  and  of  I 
for  their  use,  by  which  the  problem  of  the  determination  H 
wave-lengths  is  simnlified  to  measures  of  coincidences  of 
in  different  spectra  oy  a  micrometer. 

The  concave  grating  and  ite  peculiar   mounting,   in 
lenses  or  telescope  are  needed,  and  in  which  all  the  »p<cl 
focus  together,  formed  a  new  departure  of  great  importaa 
measurement  of  spectral  lines.     The  valu&blo   method 

fraphic  sensitisers  for  ditferent  parts  of  the  6[>ectrum  iu 
lof.  Rowland  to  include  in  his  map  the  whole  viril 
si>cctrum,  as  well  as  the  ultra  violet  [Xirtion  as  f&r  as  it 
through  our  atmosphere.  Some  recent  photc^raphs  of  1 
sfKictrum,  which  include  A.  by  Mr.  l.TOorgc  HiggB,  are 
techniciU  boauty. 

During  the  post  year  the  results  of  three  Lndej>endent  tt 
have  api^oarod^  in  which  the  special  object  of  the  obs 
been  to  distinguish  the  lines  which  are  due  to  our  atmospl 
those  which  are  truly  solar— the  maps  of  M.  ThoUon,  w'  ' 
to    his  lamented  death  just   before   their  final    com]  " 
nsBumcd  the  cluiractor  of  a  memorial  of  him,  innp 
and  sets  of  photographs  of  a  high  and  a  low  sun  by  W 

At  the  meeting  of  this  association  in  Bath,   M.  Jai 
account  of  his  own  researches  on  the  terrestrial  lines 
sl*e^H  rum,  which  owe  their  origin  to  the  oxygon  of  our  ati 
He  di>)COvcrcd  the  rcmarkublo  foot  that  wliile  one  class 
vnrici*  as  the  density  of  the  gaji,  other  difl'uso  bftiKln    \m 
H(|imro  of  the  density.     Thcno  observations  are  in  aoconl 
tho  work  of  EgoroHntid  of  Olnzewski,  and   of    Liveiiig  ni 
on   ronflenseil    oxygen.      In   wnne  rocent   exiteriincntM    Ol 
with  n  layer  of  liituiil  oxygen  .'W  millimetres  thick,  saw, 
foMt-  other  bunds,    tho  hand   coincidont  with     Fratinhoft 
roriuirkable  int^tiinco  of   the   |icrHi!)tenoo  of  ubHorption    t 
gictiL  range  of  temiwraturc.     The  light  whicli  |t(utso<l    ihi 
iiv|uid  oxygen  had  u  ligfit  blue  colour  rei?einblin|r  that  of 

Of  not  less  interest  are  tho  cx|K;riuie»t**  of  Kiiut  A 
which  show  that  the  carbonic  acid  and  aijucouif  vuitoH 
atuiosphere  reveal  their  presence  by  dark  bands  in  tiie 
infra-red  region,  at  the  [KMiitions  of  bonds  of  oiniaeiaTi 
substances. 

It  is  now  some  30  years  since  the  spectroscope  g*ve  us 
tii'Bt  time  certain  knowledge  of  the  nature  of  the  heavenly 
and  revojded  the  fundamental  fact  that  terresbriiU  mat 
jwculiur  to  the  soUr  svstem,  but  is  common  to  all  the  ^l 
arc  visible  to  us. 

In   tho  cjise  of  a  star  such  aa  Ca|»ella,  which    ho*  a 
almost   idonticid  with   that  of  tho  t«un,    we   foci    ju:stific< 
eluding  that  the  matter  of  which  it  is  built  up  is  Hiinilar» 
its  temjKsrature  is  also  high,  ami  not  very  different    from 
temporaturo.  The  tjisk  of  analysing  tho  stars  and  nobuln* 
hGwe\cr,  one  of  very  great  ditiiculty  when   we   have  U 
tfiMictra  differing  from  tho  solar  ty|.K3.     Wo  are  thr    -     ,    ' 
tlic  laboratory  for  tho  information  necessary  to  en, 
pret  the  indications  of  the  epectrosco|>c  iis  to  the  • 
the  density  and  pressure,   and  the  tomfiemture   o£ 
masses. 

What  the  spoctroHcoiMiimmoiliately  revwdw  to  u> 
winch  were  set  up  in  the  ether  filling  all   iulcii«t. 
or  liundrctis  of  yonrm  ago,  by  the  motio».*i  of  the  ih^m 
celestial  substances.     As  a  rule,  it  ih  oidy  whon  a  b. 
and  sufficiently  hot    that  the    luotionH  within    it* 
pioduco    bright    linos    and     a    corrwiionding    ni 
HiiocLra  of  the    heavenly    bodies   arc    indtietl    to     _    ^ 
absorption  sjicctra,  but  wo  have  usually  to  study  ihcin 
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ndineotnisaion  spectra  of  bodies  brought  into  the  caseous 
1  rendered  luminouB  by  moans  of  flamefl  or  of  electric  dia- 
In  both  cAffen,  unfortunately,  ws  hue  been  shown  recently 
B.  Liveing  and  Dowar,  Wullnor,  E.  Wiedomunn,  and 
ihere  apiieara  to  be  no  certain  direct  rohition  between  the 
B  radiation  as  shown  in  the  8pootroBCO[je  and  the  tempera* 
he  flame,  or  of  the  gaseoue  contents  of  the  vacuum  tube — 
in  the  uflual  nenso  of  the  term  as  applied  to  the  mean 
il  all  the  molecules.  In  both  coses,  the  vibratory  motions 
be  molecules  to  which  their  luminotnity  is  due  are  almost 
DQuch  creator  than  would  bo  pioducod  by  encounters  of 
»  having  motions  of  tranf>lution  no  groater  than  the 
motions  which  chamctorieo  the  tom{>oruturo  of  the  gases 
ilo.  Tho  temperature  of  the  vacuum  tubo  through  which 
*ie  discharge  \b  taking  place  may  bo  low,  im  shown  by  n 
ietor,(juiteapartfromtheconsiderationof  thccxtremesmall- 
he  moss  of  gas,  but  the  vibrations  of  the  luminous  molecules 
violent  in  whatever  way  wo  8U|>iK>8e  them  to  be  set  up  by 
large;  if  we  take  Schust^sr's  Mew  that  comparatively  fow 
iA  are  carrying  tho  discharge,  and  that  it  is  to  tho  tiorco 
B re  of  those  alone  that  the  luminosity  is  due,  then,  if  all 
ecules  htai  similar  motions,  the  t«mperaturo  of  the  gas 
B  very  high. 

flames  where  chemical  chanp;es  are  in  progress,  tho  vibra- 
itions  of  the  molecules,  which  are  luminous,  may  be,  in 
on  with  the  energy  set  free  in  these  changes,  very  diffe- 
n  those  corresponding  to  tho  moan   temperature  of  tho 

'  the  ordinary  conditions  of  terrestrial  experiments,  there- 
B  tem)>erature  or  tho  moan  »•»*  it'tyi  of  tho  molecules  may 
direct  relation  to  tho  total  radiation,  which,  on  the  other 

the  sum  of  tho  radiation  due  to  each  luminous  molecule. 

phenomena  have  recently  been  discussed  by  Ebert  from 
lipoint  of  the  electromagnetic  thoory  of  light. 
^reat  caution  is  therefore  called  for  when  we  attempt  to 
y  the  aid  of  laboratory  ex(>erimentH  to  the  temperature  of 
enly  bodios  from  tho  radiation,  especially  on  the  reasonable 
ion  that  in  them  tlie  lutiano*<ity  is  not  ordinarily  associated 
imical  changes  or  wiDi  electrical  discharges,  but  is  due  to 
)  glowing  from  tho  ultimate  conversion  into  molecular 
»f  the  gravitational  caorgy  of  shrinkage, 
scent  paper,  Stos  maintains  that  electric  spectra  are  to  be 
[  as  distinct  from  Hamo  spectra ;  and,  from  reeearches  of 

that  the  f>airs  of  lines  of  tne  sodium  8])ectrum  other  than 
roducod  only  by  disruptive  electric  discharges.     As  those 

lines  arc  fouDd  reversed  in  the  soloi*  st^ectrum,  he  con- 
hat  the  sun's  rtuliation  is  due  mainly  to  electric  dis- 
But  Wolf  and  Diacon,  and  Inter,  Watts,  observed  tho 
irs  of  linoH  of  tho  sodium  spectrum  when  the  va[>our  was 
.bove  the  oi'dinary  temperature  of  tho  Buusen  llame. 
ff  Ltvoing  and  Uowar  saw  easily,  besides  1>,  tho  citron 
m  pairn  and  sometimes  the  blue  |juir  and  tho  nran^^o  piiir, 
ydrogeu  charged  with  sodium  vapour  wu«  burning  at 
I  pressures  in  oxygen.  In  tho  case  of  sodium  vapour, 
B,  and  presumably  in  all  other  vapours  and  gasos,  tt  is  a 
►f  indifference  whether  the  necessary  vibnitory  motion  of 
sculcs  is  produced  by  electric  dischargos  or  by  tlamos.  The 
I  of  linos  in  the  solar  siHictrum,  which  wo  can  only  y>ro<iu(.*o 
lly,  in  an  indication,  liowevcr,  as  8tas  points  out,  of  the 
iporaturo  of  the  sun. 

net  not  forgot  that  the  light  from  the  heavenly  bodies  may 
3f  the  conuiined  radiations  of  difVerent  layers  of  gas  at 

t«ro|ieratures,  and  |X)8fiibIy  be  further  complicated  to  an 
n  extent  by  the  absorption  of  cooler  portions  of  gas  outside. 
sa  c»Lution  is  needed  if  we  endeavour  to  argue  from  the 
Jig  of  lines  and  the  coming  in  of  a  continuous  Mpectruiu  ss 
ilativo  prossuro  of  the  giu)  in  the  celestial  atmospheres. 
no  hand,  it  cannot  bo  gain^taid  that  in  tho  laboratory  tho 
C  of  tho  linos  in  a  PlucKer's  tube  follows  upon  increasing 
Ity  of  tho  residue  of  hydrogen  In  tho  tube,  when  the  Wbra- 
I  more  frequently  disturbed  by  fresh  encounters,  and  that 
ning  of  tho  sodium  linos  in  a  tlamo  at  ordinary  pressure 
Mxl  by  an  increase  of  tho  [|uantity  of  sodium  in  the  flame  ; 
B  doubtful  if  pressure,  as  distinguished  from  quantity, 
iuco  an  increase  of  the  breadth  of  tho  lines.  An  inrli- 
lOteculo  of  sodium  will  be  sensibly  in  the  same  condition, 
Lng  the  relatively  enormous  number  of  tlie  molecules  of 
r  gases,  whether  the  flame  is  scantily  or  copiously  fed  with 
um  ealt.  With  a  small  (|uantity  of  sodium  vapour  the 
'  will  bo  feeble  except  near  the  maximum  of  the  linos  ; 
)wever,  the  quantity  is  increased  tho  comparative  trans- 
on  the  sides  of  the  maximum  will  al!o\v  tho  light  from  the 


%\  molecules  mot  with   in  tho  [)ath  of  tho  visual  rav  to 

na 

the  breadth  of  tho  lines. 


sn  the  radiation  of  the  molecules  farther  back,  and  00 


gaseous  mixture  it  is  found,  as  a  role,  that  at  tho  same 
or  temperature,  as  the  encountere  M'ith  similar  molecules 
ewer,  too  spectral  lines  will  be  affected  as  if  the  body 
erved  under  conditions  of  re*luced  quantity  or  temperature. 
ir  recent  investigation  of  the  spectroscopic  behaviour  of 
ider  various  pressures  up  to  40  atmospheres,  Profs.  Uveing 
or  have  come  to  the  conclusion  that  though  the  prominent 
f  the  light  omitted  by  flames  at  high  pressure  appears  to 
ng  continuous  spectrum,  there  is  not  toe  slightest  tndica 
this  continuous  spectrum  is  produced  by  the  broadening 
nes  of  tho  same  gases  at  low  pressure.  On  the  contrary, 
trie  observations  of  the  brightness  of  the  continuous  spec- 
I  the  pressure  is  varied,  show  that  it  is  mainly  produced 
latuftl  action  of  the  moloculofi  of  a  gas.  Exjiertmentn  on 
^B|i|ioctrum  were  carried  up  to  a  pressure  of  Hi  atmo- 


spheres without  producing  any  definite  efllect  on  the  width  of  tbo 
lines  which  couln  bo  ascribed  to  the  pressure.  In  a  similar  way 
tho  linos  of  the  sftectrum  of  water  showed  no  signs  of  cx|)ansion 
up  tio  12  ntraospneres  ;  though  more  intense  tnan  at  ordinary 
pressure,  they  remained  narrow  and  clearly  deflned. 

It  follows,  therefore,  that  a  continuous  spectrum  cannot  bo  con- 
sideredi  when  taken  alone,  as  a  sure  indication  of  matter  in  tho 
liquid  or  tho  solid  state.  Not  only,  as  in  the  exi>erimonts  already 
mentioned,  such  a  spectrum  may  bo  duo  to  gas  when  under 
pressure,  but,  as  Maxwell  pointc<l  out,  if  tho  thickness  of  a 
modium,  such  as  sodium  vufjour,  which  radiates  and  absorbs 
ditTorent  kinds  of  light,  be  very  great,  and  the  tem[>eraturo  high, 
ttie  light  emitted  will  be  of  exactly  the  same  com[>osition  as  that 
emitted  by  lumnbhick  at  tho  same  temperature,  for  the  radiations, 
which  are  feebly  emitted,  will  be  also  feebly  absorbed,  and  can 
reach  the  surface  from  immense  depths.  Schuster  has  shown  that 
oxygon,  even  in  a  i>artinlly  exhausted  tube,  can  give  a  continuous 
spectrum  when  excited  by  a  feeble  electric  discharge. 

Compound  bodies  are  usually  distinguished  by  a  banded 
spectrum  ;  but,  on  tho  other  hand,  such  a  spoctrum  doee  not 
necessarily  show  tho  presence  of  comi>ounds— that  is,  of  molecules 
containing  ditfcrent  kinds  of  atoms— out  simply  of  a  more  complete 
molecule,  which  may  be  made  up  of  similar  atoms,  and  be  therefore 
an  allotropic  condition  of  the  same  body.  In  some  coses,  for 
example,  in  tho  diffuse  bands  of  the  absorption  spectrum  of 
oxygen,  tho  bands  noay  have  an  intensity  proportional  to  tho 
square  of  the  density  of  the  gas,  and  may  be  duo  either  to  tho 
formation  of  more  complex  molecules  of  the  ^at  with  increase  of 
pressure,  or  it  may  be  to  the  constraint  to  which  tho  molecules  are 
subject  during  their  encounters  with  one  another. 

It  may  be  thought  that  at  least  in  the  coincidences  of  bright 
lines  we  are  on  the  solid  ground  of  certainty,  since  the  length  of 
tho  waves  sot  up  in  the  other  by  a  molecule,  say,  of  hydrogen,  is 
the  moet  flxed  and  absolutely  permanent  quantity  in  nature,  and 
is  so  of  physical  necessity,  for  with  any  alteration  tho  moleculo 
would  cease  to  be  hydrogen. 

Such  would  be  the  case  if  the  coincidence  were  certain  ;  but  an 
absolute  coincidence  can  be  only  a  matter  of  greater  or  lees 
probability,  depending  on  tho  resolving  power  employed,  on  tho 
numbcu-  of  the  lines  which  correspona  and  on  their  characters. 
When  tho  coincidences  are  very  numerous,  as  in  the  case  of  iron 
and  the  solar  sj^ectrum,  or  the  lines  arc  characteristically  grouped, 
as  in  the  case  of  hydrogen  and  tho  solar  spectrum,  we  may  regard 
tho  coincidence  as  certain  ;  but  the  progress  of  science  nas  been 
greatly  retarded  by  resting  imiwrtant  conolusions  upon  tho 
apparent  coincidence  of  single  lines,  io  spectroscopea  of  very 
amidl  resolving  [X)wer.  In  such  cases,  unless  other  reasons  sup* 
[H>rtine  the  coincidence  are  present,  the  probability  of  a  real 
coincidence  \b  almost  too  smalt  to  be  of  any  im[>ortaoce,  especially 
in  tho  case  of  a  heavenly  body  which  may  have  a  motion  of 
approach  or  of  recession  of  unknown  amount. 

But.  even  here  we  are  met  by  the  confusion  introduced  by 
multiple  s[>ectra,  corrcs{x)nding  t'^  different  molecular  groupings 
of  the  same  substance  ;  and,  further,  to  the  influence  of  substances 
in  vapour  upon  each  other  ;  for  when  several  gases  are  present 
togetner,  tho  {ihcnomena  of  radiation  and  reversal  by  absorption 
arc  by  no  means  the  same  as  if  the  gases  were  free  from  aoch 
other  i^  influence,  and  es|>ecially  id  this  the  case  when  they  are 
illuminntetl  by  an  electric  discliarge. 

I  have  satd  as  much  as  time  will  uormit,  and  I  think  indeed 
sutliciont,  to  show  that  it  is  only  by  the  laborious  and  slow  process  of 
most  cautious  observation  that  the  foundations  of  tho  science  of 
celestial  physics  can  be  surely  laid.  We  are  at  present  in  a  time 
of  transition  when  tho  earlier  and,  in  the  nature  of  things,  less 
precise  observations  are  giving  place  to  work  of  an  order  of 
accuracy  much  greathor  than  was  formerly  consklored  attainable 
with  objects  of  such  small  brightness  as  the  stars. 

The  accuracy  of  the  earlier  uotermininationB  of  tho  spectra  of  the 
terrestrial  elements  aro  in  most  cases  insutKcient  for  modern  work 
on  tho  stars  as  well  as  on  tho  sun.  They  fall  much  below  the  scale 
adopted  in  Rowland's  map  of  the  sun.  as  well  as  below  bho  degree 
of  accuracy  attained  at  Potsdam  by  photography  in  a  {>art  of  the 
^[lectrum  for  tho  brighter  stars.  Increase  of  resolving  power  very 
frequently  breaks  up  into  grouiwi,  in  the  spectra  of  the  sun  and 
t<tarH,  the  lines  whicn  hod  boon  regarded  as  single,  and  their  sup- 
jiosed  coincidences  with  terrestrial  lines  fall  to  tho  ground.  For 
this  reason  many  of  the  early  conclusions,  based  on  observation  as 
good  as  it  was  (x>ssible  to  make  at  the  time  with  the  less  powerful 
siwctroecopes  then  in  use,  may  not  be  found  to  bo  maintained 
under  the  much  greater  resolving  power  of  modern  instruments. 

The  spectroscope  has  failed  as  yet  to  interpret  for  us  the  remark- 
able spectrum  of  the  aurora  borealis.  Undoubtedly,  in  this  pheno* 
monon  [x>rtion8  of  our  atmosphere  are  lighted  up  by  electnc  dis- 
chargee ;  wo  should  expect,  therefore,  to  recognise  the  spectra  of 
the  gaaes  known  to  bo  present  in  it.  As  yet  we  have  not  been 
able  to  obtain  similar  spectra  from  these  gasos  artiflcially,  and 
esi>ecially  we  do  not  know  the  origin  of  the  principal  line  in  tho 
gt^en,  which  often  apIx^ar8  alone,  and  may  have  therefore  an 
origin  indoixmdent  of  that  of  the  other  lines.  Recently  tho 
suggestion  has  been  made  that  the  aurora  is  a  phenomenon  pro 
duced  by  the  dust  of  meteors  and  falling  stars,  and  that  near  1 
positions  of  certain  auroral  lines  to  linos  or  flutings  of  manganese, 
lead,  barium,  thallium,  iron,  et^.,  are  suflSoient  to  justify  us  in 
regarding  meteoric  dust  in  the  atmosphere  as  the  origin  of  the 
auroral  s^icctrum.  Liveing  and  Dewar  have  made  a  conclusive 
research  on  thifi  |X)int,  by  availing  themselves  of  the  dust  of  exces- 
sive minuteness  thrown  off  from  tho  surface  of  eloctrudesof  various 
metals  and  meteorites  by  a  disruptive  discharge,  and  carried  for 
ward  into  the  tube  of  observation  by  a  more  or  less  rapid  current 
of  air  or  other  gas.     Thoso  oxperimeatA  ^(^n^  NXg^  Tx«iua22oK.4»xtu^ 
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however  fine,  euspended  in  a  gas  will  not  act  like  (raseoue  matter 
in  becoming  luminous  with  its  characteristic  flpectrura  in  an 
electric  diecnarge,  similar  to  thjit  of  the  aurora.  Prof.  Schueter 
has  eugKOBtefl  thnt  the  ijrincijjal  line  mny  bo  due  to  Bome  very 
light  gofl  whirh  ii*  prtwont  in  too  i^mall  a  proportion  to  be  detected 
by  chemical  analysiB  or  oven  by  the  &{iectro8cof>e  in  the  presence 
of  the  other  goees  near  the  earth,  but  which  at  the  height  of  the 
auroral  dlBcharges  is  in  a  sufficiently  greater  relative  proportion 
to  give  a  spectrum.  Lemstrom,  indeea,  states  that  ho  Haw  this 
line  in  the  eileut  discharge  of  u  Holt/  machine  on  a  mountain  in 
Lapland.  The  lines  may  not  have  been  obtained  in  our  labora- 
tories from  the  atmospborio  gases,  on  account  of  the  difficulty 
of  reproducing  in  tubes  with  sufficient  nearness  the  conditions 
under  which  toe  auroral  dinchargos  take  place. 

In  the  B|>cctra  of  comets  the  Bpectroscoi>e  has  shown  the 
presence  of  carbon  preisumnbly  in  comoination  with  hydrogen,  and 
also  soraetimos  with  nitrogen  ;  and  in  the  case  of  comets  approach- 
ing very  near  the  sun,  the  lines  of  sodium,  and  other  lines  which 
have  been  supposed  to  belong  to  iron.  Though  the  researches  of 
Prof.  H.  A.  Newton  and  Prof.  Schinparelli  leiivc  no  doubt  of  the 
close  connection  of  comets  with  corresponding  periotlic  meteor 
Bwarms,  and  therefore  of  the  probable  identity  of  comotary  matter 
with  that  of  motcorites,  with  which  the  R[»ectro8copic  evidence 
agrees,  it  would  be  jwrhaps  unwise  at  present  to  attempt  to  dcBno 
too  precisely  the  extict  condition  of  the  matter  which  forms  the 
nucleuH  of  tne  comet.  In  any  cjise  the  ptirt  of  the  light  of  the 
comet  which  is  not  reflected  HoUir  liuht  can  scarcely  be  attributed 
to  o  high  temperature  produccn  by  the  clashing  of  setmrate 
meteoric  stones  set  up  within  the  nucleus  by  the  sunV  disturbing 
force.  We  must  look  rather  to  disruptive  electric  discharges 
produced  probably  by  processes  of  ovajwration  duo  to  increaSwi 
solar  heat,  which  would  bo  amply  sutlicient  to  set  free  portions 
of  the  occludotl  gases  into  tne  vacuum  of  sjuice.  May  it  bo 
that  these  discharges  are  assisted,  and  indcfxl  iKiesibly  increased, 
by  the  recently  discovered  action  of  the  ultra-violet  part  of  the  sun's 
liglit?  Lenard  and  Wolf  have  shown  that  ultra-violet  light  ctwi 
protluco  a  discharge  from  a  negatively  cioctrihod  piece  of  mct^d, 
while  Hallwachs  and  Riglii  have  shown  further  that  ultra-violet 
light  can  even  cliarge  positively  an  unelectrified  piece  of  metal. 
Similar  actions  on  cometary  matter,  unscreened  as  it  is  by  an 
absorptive  atmosphere,  at  least  of  any  noticeable  extent,  may  well 
be  powerful  when  a  comet  apuroaohes  the  sun,  and  helii  to  explain 
an  elcctrifie<l  condition  of  tne  cva|>orated  matter  which  would 
poseibly  bring  it  under  the  sun's  repulsive  action.  Wo  t^hoM  have 
to  return  to  tnis  point  in  sfieaking  of  the  solar  cnrona, 

A  very  great  advance  has  been  made  in  our  knowledge  of  the 
constitution  of  the  sun  by  the  recent  work  at  the  Johns  Hopkins 
Univcri'ity  by  means  of  photognipliy  anti  concaxe  gratings,  In 
comparing  the  solar  s[»ectruni,  under  great  resolving  f»ower, 
directly  with  the  s|)cctru  of  tho  terrestrial  elements.  Prof, 
Rowland  has  shown  that  tho  lines  of  36  terrestrial  clomcnU*  at 
least  are  cerUuJily  present  in  the  solar  Bi>ectrum,  while  eight 
others  are  doubtful.  Fifteen  elements,  including  nitrogen  as  it 
showB  it«elf  under  nn  electric  discharge  in  a  \acuuin  tube,  have 
not  been  found  in  the  solar  spectrum.  Some  10  other  elements, 
inclusive  of  oxygon,  have  not  yet  been  compared  with  the  sun's 
spectrum. 

Rowland  remarks  that  uf  tho  15  olemonts  namc<l  lU^  not  found  in 
the  sun,  many  are  so  classed  because  they  have  few  strong  lines, 
or  none  at  all,  in  the  limit  of  the  solar  spectrum  as  compared  by 
him  with  the  arc.  Horon  luis  only  two  strong  linofl.  The  lines  of 
bismuth  are  compound  and  too  diffuse.  Therefore  even  in  the  cose 
of  these  li  elements  there  is  little  evidence  that  they  are  really 
absent  from  the  sun. 

It  follows  that  if  tho  whole  earth  were  heated  to  tho  temt>erature 
of  the  sun,  its  spectrum  would  resemble  very  closely  tne  solar 
fpectrum. 

Rowland  has  not  found  any  lines  coaunon  to  several  elements, 
and  in  tho  case  of  some  accidental  coincidences,  more  accurate 
investigation  reveals  some  slight  difTerenco  of  wave-length  or  a 
common  impurity.  Further,  the  relative  strength  of  tho  lines  in 
the  solar  s[>octrum  is  generally^  with  a  few  oxcoptions,  the  eamoas 
that  in  the  electric  arc,  so  that  KoM'land  considers  that  bin  ox[>ori- 
ments  show  '*vory  little  ovideuco "  of  the  breaking  up  of  the 
terrestrial  elements  in  the  sun. 

Stas  in  a  recent  paper  gives  the  Bnal  results  of  11  yearn  of 
research  on  the  chemical  elements  in  a  state  of  purity,  and  on  tho 
possibility  of  decomposing  them  by  the  physical  and  cheniiral 
forces  at  our  disposal.  me  experimont^  on  calcium^  Btrcntium, 
lithium,  magnesium,  silver,  sodium,  and  tlmlUum,  «ihuw  that  these 
substances  retain  their  individuality  under  all  conditions,  and  are 
unalterable  by  any  forces  that  we  can  bring  to  bear  upon  them. 
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Another  is  the  decease  of  the  veteran  Wilhelm  Weber.^i 
oriirinators  of  that  absolute  system  of  meaauremenl  vhici.ri 
atifl  ungrasped  in  itfi  simplicity  and  completenoes  by  tU« 
of  men  engaged  in  practice,  nor  even,  I  fear,  whollymii 
by  Mime  of  those  engaged  in  university  teaching,  haejrt^l 
much,  and  is  dcstinra  to  do  still  more,  for  the  unifa 
phv.Mcal  science,  and  for  a  thorough  cotnprebenaioaof  t» 
ant)  its  limitations. 

A  third  event  of  im^wrtanco  during  the  year  is  the 
America  of  a  binary  system  of  stars,  revolving  round  ok^ 
with  grotesque  haste,  and  with  a  proximity  to  each  other 
to    render    their    ordinary    optical    separation     quit« 
Ideas  concerning  the  future  of  such  systems,  if,  afl 
their  revolution   period  is  shorter  than  their  axial 
readily  suggest   themselves,  in  accordance    with  the 
elaborated  by  I*rot  George  l^arwin.     The  subject  more^ 
belongs  to  our  president,  out  I  may  parenthetically  exdaiai 
singuliir  absurdity  of  the  notion  which  was  onco  propound 
jthiTo.4ophcr,  that  motion  of  stars  in  our  line  of  night  most 
remain  unknown   to  us  ;    when  the  mere   time  of  revolal 
satellite,  compared  with  its  distance   from    it«  central  I 
theoretically  sufficient  to  give  us  information   on  thi«  ha 
a  matter  of  |)edagogy  it  is  convenient  to  obscrvo  that  the  f 
called   Doppler's,  which   is    gonerallv    known     to    appi^ 
periodic  disturbances  called  light  and  sound.  appUee  equa^ 

Seriodic   occurrences  ;  and   that  the  explanation   of  ana 
upiter's  first  satellite  by  Roemer  may  he  r^arded  a«  on 
of  Doppler's  principle.*     Any  discrejjancy  between  the  < 
and  the  calculated  times  of  revolution  of  stars   round  ea_ 
can  [x>KEiib]y  be  explained  by  a  relative  motion  between  oun 
|iair  of  bodies  along  the  lino  of  sight.  ' 

If  our  text-books  clearly  recogniserl  this,  wo  should  notwdi 
Hnd  examination  candidates  aaserting  that  the  appareot  tai< 
revolution  of  a  satellite  of  Jupiter  dofjenda  on  the  awtoaot  lii 
earth  from  that  plnnot,  instead  of  on  the  Bpecd.  I  should  all 
be  sorry  to  be  judged  by  the  performance  of  uiy  own  studMOvl 
I  fear  that  many  of  the  lees  obvious  mistakes  made  by  rtum\ 
trained  examination  candidates  are  more  directly  traceableM 
teachers  than  some  of  us  as  teachers  would  like  to  admit. 

The  change  in  the  refrangibility  of  light  by  reason  of  tbeM 
of  its  source,  though  commonplace  enough  now,  wm  H I 
regarded  as  too  Kmall  to  be  observed,  and  one  or  two  MB 
directed  to  detecting  the  ctl'ect  of  this  principle  on  the  ipM^ 
tho  sUirs,  or  sometimes  on  sunlight  rodcctea  by  a  45d«K.  d 
into  the  lino  of  thu  earth's  motion  (which  la  not  a  poesible  wd 
wholly  failed.  I  take  pleasure  in  remembering  that  thi»  efllKl 
cleiLrly  observed  for  the  first  time  by  the  (gentleman  we  lAa 
honour  as  our  president ;  and  that  is  by  this  very  meanfl  tiMl 
lalcflt  sensational  discovery  in  astronomy  of  the  rapidlj-re»d 
twin  HUir  /i-AuriLM',  by  Prof.  I'ickoring  and  the  stancooal 
with  the  I)ra|>or  Memorial  was  mode. 

Tho  funds  for  tho  investigation  thai  led  to  this  result  wt 
vided  by  Mrs.  Draper,  as  u  memorial  to  her  late  husband :  « 
i^-AurigiL'  docs  not  constitute  a  sati^^factory  memorial,  I  tfi 
loss  to  concei>c  the  kind  of  tombstone  which  the  relations  oft 
of  science  would  prefer. 

The  fourth  event  to  which  it  behoves  me  to  refer  is  thepcM 
discovery  of  a  phyeicnl  method  for  colour  photography.  Wl 
say  practical  1  do  not  mean  commercial,  nor  do  I  know  thai  I 
ever  become  applicable  to  the  ordinary  busineea  of  the  p 
graphcr.     Whether  it  does  or  not,  it  is  a  sound    achieveoMl 

f physical  means  of  a  result  which  the  chemical  moans  hithorto 
ailed,  some  think  necessarily  failed,  to  produce        I  say 
because  already  it  hod  been  suggested  as  itossible  thi 
and   a  step   toward   it,   indeed   very   near  it,    had    been 
mmJe. 

The  first,  suggestion  of  the  method,  so  far  as  I  know* 
hy    Lord    llayloiffh    in    the   eourao   of   a    mathematical 
the   i-eflcction   of  light,    and   with  reference    to    iwme 
Becquerel  obtained  on  a  totally  different  plan.      He  said  la 
that  if  by   normal  retiocbion   waves  of  light  were  con 
stationary  waves,  tlioy  could  t«hako  out  silver  in  strata  _ 
length  a[*arL,  and  that  tsuch  strata  would  give  selective 
and  show  iridescence. 

Tho  colour  of  certain  crystals  of  chlorate  of  potash,  dt_ 

a  prociao  manner  by  Sir  George  Stokos.f  and  aleo  the  colb 
ojial  and  ancient  gloss,  had  boon  elaborately  and  cemj 
explained  by  Lord  Kayleij^h  on  this  theory  of  a  periodic  »tn 
(tlio  laminated  structure  m  the  cose  of  chlorate  of  potaek 
cau)*cd  by  twinnintrt)  ;  ft»J  lie  subsetiuonily  illuatr  *  " 
sound  and  a  series  of  muslin  discs  one  behind  the  oth( 
loxy- tongs.  Each  membrane  reflected  an  inapprec: 
but  successive  ccpudietant  membranes  reinforced 
action,  nnd  the  entire  set  reflootod  distinctly  on©  di 
wavelength  twice  the  distAnce  between  adjacent 
alno  with  any  series  of  etiuidistant  strata  each  «-ery 
reflecting.  They  should  give  selective  reflection, 
s[>octrura  of  their  recocted  beam  should  show  a  ningl 
narrow  band,  corresponding  to  a  wave-length  twice  the 
of  the  strata  apart.  § 


•  Dr.  Huggins  has  just  pointed  out  to  me  a  fwrfectly  ch 
mput  to  the  above  etloct  in  Vrof.  Tait's  little  book  od   licrl 

■^Pror.  Roy.  Soc.,  Feb.,  1H85. 

XPhii.  Ma^j.^  Sept.,  1888,  pp.  'Joti  and  241. 

§Tho  footnote  of  Lord  Rayleigh  on  p.  158,  /»A»/.  Jf^ 
vol.   XXIV..   is  brief  and    forcible  enough  to  c|uote    in 
detailed  ex[>eriinental  examination  of  the  various  cas^  n 
laminated  structure  leads  to  a  fjowerful  but  highly -eelocft 
tion  would  be  of  value.    The  moat  frequent  exampleearo  j 
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is  more  comptioatod,  and  has  been  leas  investigated,  than  either 
Iho  liquid  or  the  gaaoous  ;  a  state  in  which  time  and  past  history 
play  an  important  part. 

Whichever  of  these  lon^^  researches  requires  to  be  entered  on,  a 
nnlionnl  laboratory,  with  fiermanent  traditions  and  a  continuouf> 
life,  ia  undoubtedly  the  only  appropriate  place.  At  such  a  place  an 
Glasgow  the  exceptional  magnitude  of  a  present  occupant  may 
indeed  insjnro  xulhoient  pioty  in  a  ttucceasor  to  secure  the  con- 
tinuance of  what  has  been  there  begun ;  but  in  most  collcg'c 
laboratories,  under  conditions  of  migration,  interre^um,  and  a 
new  rtffinif^  continuity  of  investigation  is  ho[K>less. 

I  have,  at  any  rate,  eaid  enouf^Ii  to  indicate  the  kind  of  work  for 
whioh  the  et^tablishnient  uf  a  well-furni^ihed  laboratory  with  fully- 
ecjuipped  staff  is  desirable,  and  I  do  not  think  that  we  as  a  nation 
ahall  be  taking  our  proj>er  share  of  the  highest  scientiHc  work  of 
the  world  until  such  an  institution  is  started  on  its  career. 

There  is  only  one  evil  which,  so  far  as  I  can  see,  is  to  be  feared 
from  it.  If  ever  it  were  allowed  to  iin[to8e  on  outside  workers  as  n 
central  authority  from  which  infallible  dicta  wore  ibsuod,  it  wouM 
be  an  evil  bo  great  that  no  amount  of  good  work  carried  on  by  it 
could  be  pleaded  as  Hutiicient  mitigation. 

If  ever  by  evil  chance  Huch  an  attitude  were  attempted,  it  must 
rest  with  the  workerrt  of  the  future  to  see  that  they  (>ermit  no  such 
flhackles,  for  if  they  are  not  coni{>etent  to  be  independent,  and  to 
contemn  the  voice  of  authority  si^eaking  as  mere  authority,  if  their 
only  safeguard  lies  in  the  absence  of  necessity  for  struggle  and 
oflTort,  they  cannot  long  hope  to  escape  from  the  futility  whioh 
surely  awaits  them  in  other  directions. 

I  am  thus  lod  to  take  a  wider  range,  and,  leanng  terafwrary 
and  s{>ecii»l  conHtderations,  to  si^ak  of  a  t/Opic  which  is  as  yet 
beyond  the  pale  of  scientific  orthodoxy,  and  whicli  I  might,  more 
wisely,  leave  lying  by  the  roadside.  I  will,  however,  take  the  risk 
of  introducing  a  rather  ill-favoured  and  disreputable-looking 
stranger  to  your  con,«idoration,  in  the  belief— I  might  say,  in  the 
assured  conviction— that  he  is  not  all  pcamp,  and  tliat  his  present 
condition  i»  as  much  due  to  our  long  continu<Ml  neglect  as  to  any 
inherent  incaftacity  for  improvement  iu  the  subject. 

I  wish,  however,  strenuously  to  guartl  against  ite  being  supposed 
that  this  association,  in  its  cor|>orate  CAjMicity,  lends  its  counte- 
nance to,  or  looks  with  any  favour  on,  the  outcast.  What 
1  have  to  say— and  after  all  it  will  not  be  much— must  rest 
on  my  own  reaponsibility.  i  should  be  very  sorry  for  any 
adventitious  weight  to  attach  to  my  observations  on  forbidden 
topics  from  the  accident  of  their  being  delivered  from  this  chair. 
At  the  same  time  1  am  distinctly  one  of  the  army  of  sciontiHc 
workers  ;  one  of  the  many  who  have  devoted  their  lives  to  the 
service  of  truth  in  general,  so  far  as  they  are  able  to  perceive  it  ; 
and  not  only  have  I  the  right  to  express  myself  concerning  matters 
on  which  I  have  workod,  but  I  conceive  it  to  be  a  fluty,  from 
which,  if  I  shrank,  I  should  shrink  from  no  higher  motive  than 
Pimple  cowiudice.  1  tliercfure  iiinke  nort|tol(_>gy  whatever  for  wiyitig 
what  I  hnvo  to  say,  but  1  do  liO|ie  that  any  tiuacka  or  professional 
exhibitors  who  would  be  able  to  make  capital  out  of  an  utterance 
by  a  mouthpiece  of  a  section  of  tho  BritMh  Association  will  be  pre- 
vent-cd  from  any  attempt  of  the  kind  by  this  prelude  and  the 
assertion  of  merely  perponal  rosnonj'ibility.  Tho  objection  al 
which  1  have  now  hinted  ifi  the  only  one  that  »ocini^  to  ine  to  havu 
any  juHt  weight,  and  on  all  other  counts  I  am  willing  U»  incur  ,'«ucb 
amount  of  opprobrium  as  naturally  attaches  tu  those  who  enter  on 
a  region  where  tho  fires  of  controversy  are  not  extinct,  aiul  in 
which  it  iKipiitc  impossible,  as  well  as  undesirable,  for  everyone  to 
think  alike. 

It  is  but  a  pUtitude  to  say  that  our  clear  and  csonscious  aim 
should  always  bo  truth,  and  that  no  lower  or  moaner  standtLrd 
should  ever  bo  allowed  to  obtrude  itself  before  us.  Our  anccstorH 
fought  hard  and  sufTered  much  for  tho  privilege  of  free  and  o|»en 
ompiiry.for  the  right  of  conduciing  investigation  untrammelled  by 
prejudice  and  foregone  conchii<ion.*«,  and  they  Mere  ready  to 
examine  into  any  phenomenon  which  presented  itself.  Thin 
attitude  of  mind  is  perhaps  nocessarilv  les^i  prominent  now,  when 
so  much  knowledge  has  been  gainecf,  and  when  the  labours  of 
many  individuals  may  be  rightly  directed  entirety  to  its  systemn- 
tisation  and  a  study  of  its  inner  ramifications  ;  but  it  would  be  a 
great  pity  if  a  too  abe»orbed  attention  to  what  bus  already  been 
aoijuired,  and  to  the  fringe  of  territory  lying  immu«liatoly  atljaoonfc 
thereto,  were  to  end  in  our  losing  the  power  of  raising  our  eyes 
and  receiving  evidence  of  a  totally  fresh  kind,  of  {torceiving  the 
existence  of  regions  into  which  the  same  proces»>fl  of  enquiry  a«> 
had  proved  so  fruitful  might  be  extended,  with  results  at  present 
incalculable  and  perba{>s  wholly  unexpected.  I  myself  think  that 
tho  ordinary  processes  of  observation  and  experiment  are  ostub- 
lishing  the  existence  of  such  a  region — that,  in  fact,  they  have 
alr^Kiy  established  the  truth  of  some  phenomena  not  at  present 
contemplated  by  scienco,  and  to  whioh  the  orthodox  man  shuts  his 
ears. 

For  instance,  there  is  the  question  whether  it  has  or  has  not  been 
ett&blishe-l  by  direct  experiment  that  a  metborl  of  communication 
exists  between  mind  and  mind  irrespective  of  the  ordinary  channels 
of  consciousness  and  the  known  organs  of  sense,  ond,  if  so,  what  is 
the  process.  It  can  hardly  be  throui^'h  some  unknown  sense  organ, 
but  it  may  bo  by  some  direct  phynical  influence  on  the  ether,  or  it 
may  be  in  some  still  more  subtle  manner.  Of  the  prooess  I  as  yet 
know  nothing.  For  brevity  it  may  be  styled  "  thought-branafor- 
ence."  though  the  nani'-     i      *  irn  out  to  bo  nn  unsuitahlo  one  after 
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the  recognised  scientific  societies  who  would  roooh«4 
subject.  There  are  individual  scientific  men  who  \am 
gated  these  matters  for  themselves.  There  are  ocim 
willing  to  receive  evidence,  who  hold  their  minds  o(Mi| 
judgment  in  suspense;  but  these  aro  only  indi^iduoJa  1 
majority,  I  think  I  am  right  in  saying,  feel  active  bortdbf 
researches  and  a  determined  opiKwition  to  the  reoeptai^ 
cu8t<ion  of  evidence.  And  they  feel  this  confirmed  socfii 
they  call  it,  not  after  prolonged  investigation  — for  tha  a 
be  justified— but  sometimes  after  no  investigation  at4l 
tricks  at  a  public  (jerformance.  or  the  artifices  of  aoms  d 
and  they  decline  to  consider  the  matter  further. 

That  individuals  should  take  this  line  is,  howevM, 
enough  ;  they  may  bo  otherwise  occupied  and  interesl«l 
body  is  by  no  means  bound  to  investigate  everything,! 
indeed,  it  is  customary  in  most  fields  of  knowledge  fof 
have  ke[>t  aloof  from  a  |»articular  enquiry  to  defer  in  moc 
those  who  have  conducted  it,  without>  feeling  thexMclvi 
upon  to  express  an  opinion.  Some  there  are,  no  doiM* 
aider  that  they  have  given  sufficient  time  and  aU<nU« 
subject  with  only  n^ative  results.  Their  evidence  is,  tt 
important ;  but,  plainly,  negative  evidence  should  be  oil 
bulk  and  weight  before  it  can  outweigh  ev«n  a  modentx 
of  positive  evidence.  However,  it  is  not  of  the  action  of  ori 
that  I  wish  to  sfieak :  it  is  of  the  attitude  to  be  adt 
scienLific  bodies  in  their  corporate  capacity  ;  and  for  s  I 
body  of  men  of  science,  inheritors  of  the  hjkrd-won  in 
free  and  fearless  emjuiry  into  the  facts  of  tiature  antnal 
prejudice,  for  any  such  body  to  decline  to  reoc' 
laboriously  attained  and  discreetly  and  inofTeneively 
observers  of  accepted  competency  in  other  branches,  «« 
ever  actually  done  and  persisted  in,  a  terrible  throviqj 
their  prerogative,  and  an  Imitation  of  the  errors  of  • 
thought  against  which  the  struggle  was  at  ono  timeeevi 
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I  feel  extremely  diffident  in  assuming  the  preaideatil 
Section  O  at  the  present  meeting  of  the  British  AsiiocUl 

The  addresses  of  my  eminent  predecessors  have,  year 
the  bcHt  language,  and  in  the  most  condensed  fonn,  | 
progress  of  ana  indicateil   the  direction  in  which  foribl 
nionts  in  mechanical  science  may  bo  looked  for.      In  sa  \ 
iiM  Lhiit  of  mechanical  ungineoriiig  my  soracwliut  licaitod 
will  not  achnit  of  my  following  very  closoly  in  their  fooEl 
posMtbly,  hy  iruriug  the  modern   practice  of  this  branoh 
to  mining  0[tcrations  in   (treat   Britain,   I    niay  be  ^bU 
some  |K)ints  of  interest  to  mechanical  engineora. 

(i rent  progress  has  been  miulo  in  mochanical  aeiene* 
Hritifili  Asfiocintion  met  in  the  IVincijudity  of  Wnlea  11 
aiiil  some  of  tlio  results  uf  that  progress  are  exempliJ 
locomotives,  murine  engineoring,  atid  in  such  works  as  \ 
Tunnel,  the  Forth  nnd  Tay  BridgOi^,  and  the  Mancbfl 
<\vnnl,  which  ia  now  in  progress  of  construction. 

In  luining,  the   progress  has  been  slow,  and    it  is  a  n 
fact  timt,  with  the  exception  of  pumping,  the  nuichinenf 
connection  with   mining  ofierations  in  (^ti*oat   Brit*ia  1 
regard  to  economy,  advanced  so  rapidly  as  has  been  the 
manufactures  and  marine. 

Thifii  is  probnbly  due,  in   metalliferous  mininf^,  to 
nature  of  the  mineral  do]x>si(s  not  alTording  any  adequa 
to  adventurers   thai   the   increased  cost   of    adopting 
upplinncefl  will  be  reimbursed  ;  whilst  in  coal  mining,  the 
of  fuel,  the  large  pro[K>rtion  which  manual  labour  bckrs  \ 
cost  of  producing  coal,    and   the  necessity    for    produ 
outputs  with  the  simplest  appliunceft,  explain,  in  sqm 
the  reluctance  with  which  high-pressure  Ptoatn  compoi 
a,nd  other  modes  embracing  tlie  most  modern   and    a! 
of  economiriing  power,  have  been  adopted. 

Motalliferous  mining,  with  tho  exception  of  tho 
ore,  is  not  in  a  prosfjcrous  condition  owine  to  cauaea  U> 
unnecessory  to  refer  ;  but  in  special  localities,  where  U 
of  mineral  are  rich  and  profitable,  progress  has  beeo  n 
a  recent  period  by  the  oxioption  of  more  eoonomical  m 
mftchinory. 

For  example,  at  the  Tincroft  Tin  Mine,  in  Cornwall. 

winding  plant  has  been  erected  by  Messrs.  Harvey,  .  

which  the  following  are  particularw  :  The  hi{vh-|jre6Bii 
iH   I7in.   in  diiuneter  and  steam- jacketed,  and    the    " 
cylinder    ia    ;flJin.    in    diameter,   etxch    havinp 
A    condeneer    is    worked    by  lovers    otX    tho 
low-pressure    cylinder.      The    drum    is    8ft.     6in 
and    of    the    plain    cylindrical    type.      Tho     ei 
with    steam    reversing    gear,    and   an    auxiUar^*    _, 
admitting   high-pressure   steam    to    either    eitd   of 
cylinder  when  rwiuired.     The  working  pressure  of  s 
per  »(|uaro  inch.     Thin  engine  has  proved  so  fu&ti«f«c 
niaiHigemorit   of    tlio   mine   hiis   been    induced     to 
horizonUd  rondensiiig  (x)mpound  nit-compreK«irig  oi 
of   timir  oxiHting   plant..     This  engine  will   have 
pressure  cyUndeiM   of  I5iin.   and  'JTin.  diameter 
•i8in.  Htroko.  and   the  air  cylinder   is  'i2in.   in  d: 

"(ual  stroke,  and   ia  ntted  with  TrostroU's 
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valves,  and  is  arranged  for  a  working  pressure  of  lOOIb.  per 

inch. 

btt  Greenside  Lend  MinoH,  near  UlUwater,  a  waterfall  of 

I  of  100  h.p.  U  DOW  being  utilif>cd  by  mcanft  of  a  turbine  Lo 

Hjrnamofi,   the  energy  fronn   wbich    i»  traufinittcil  for   the 

I  of  winding,  puiuning,  nnd   lighting;   and,  oguin.  at  tfio 

I  Gold  Mine^,  near  IHjlgelly,  there  ut  a  modern  example  of 

ceAsful  utiliHation  of  water  power   for  compressed  air,  and 

ria^  40  head  of  i9tani|>».     The  wat-cr  power  for  driving  the 

ftinod  from  the  River  Mawddach,  and  is  brought  on  to  a 

/no,  with  a  68ft.  head  ;    thi.*  fall,  with  650  cunir  feet  of 

dly  driven  the   mill,  utone  breakers,  etc.,  and   with   SOU 

Vbeb  of  wutor  applied,  if  required,  the  water  power  can  bo 

;to  100  h.p. 

B»  an  example  of  the  very   Urge  amount  of  meohanical 

Tftpplied  in  exce^jtional  circumstancee  to  metalliferous  mining 

'one,  the  Whicham  Hainalite  Iron  Mines,  in  South  Cumber- 

,    be  named,   whore  the  quantity  of  wator  rniflcd  from  a 

65*2ft.  oocaaionally  cxccode  'l,HU()  gallons  {>er  minute,  the 

kioer^'  employed  consiisting  of— 

Stly.  a  Corni^li  beam  condensing  pumping  engine,  having  a 
l^iameter  cylinder  by  llfl.  atroke,  with  a  Utft.  titroke  in  the 
^  The  beam  weighs  HO  tons.  There  are  attachoil  to  tbia 
ae  three  pump  rama,  each  28in.  in  diameter,  lixod  at  cerUun 
::« in  the  i*haft,  the  bottom  rain  boing  6xed  5')2ft.  below  the 
B,  from  which  level  the  whole  of  the  water  is  pum[>cd.  The 
Bty  of  water  delivered  ywr  minute  is  -,210  gallonfl,  There  in 
Dothor  t'orniBh  beam  condensing  pumping  engine,  with  a 
er  of  I  loin,  in  diameter  by  lift,  stroke,  wnth  a  9ft.  atrokein 
npp.  Thirt  beam?  weighs  o5i  tona.  Attached  to  this  engine 
1  50in.  diamct'Or  pump  nxtns,  forcing  from  the  same  level 
ftt  beforementioned  a  t|iiAntity  of  "J.t^Oa  gallons  of  water  |>er 
In  November  and  December  during  heavy  lloods  a?  much 
p680  gallon**  have  boen  puraijetl  from  thi)*  mine  (>er  minute  by 
A  two  engine^*, 

he  average  conttumplion  of  coal  by  these  engines  is  oiiaal  to 
at  4Ib.  [)er  indicated  horse-{x>wer. 

fhere  iH  another  engine  erected  at  this  mine  which  ia  kept  in 
irve  in  the  event  of  anything  hapnoning  to  either  of  the  two 
nr  emginca  which  I  have  doscriboa-  viz.,  a  tandem  hori7>ontal 
ipound  condensing  pumping  engine,  having  a  40in.  hiijh- 
fciuro  and  a  70in.  low-prot^ure  cylinder  by  9ft.  stroke,  Tbi» 
ino  is  fitted  with  Davey'p  diflferontial  valve  gearing.  Thero  i» 
\ched  to  tliifl  engine  two  *J4in.  diameter  pump  ramt  Bxeti  at  a 
£it  37'2ft.  below  the  surface.  Thene  pumps  are  capable  of  dealing 
n  2N0  gallonR  of  water  with  each  stroke  of  the  engine,  and  the 
jcimum  8|fee<l  is  seven  strokes  per  minute,  wbicn  rej<redont«, 
^eforc,  I,{M>0  gnlloiis  of  water  jier  minut'C.  Crovicion  i^  madu 
^h  thic*  engine  to  extend  the  pumpei  to  a  lower  level  when 
essary. 

The  weight  of  the  pumi>s  and  pi|iee  connected  with  thoaocnginoH 
[.bout  2^)  tons. 

n  the  raUing  of  coal  from  our  minm  and  placing  it  on  board 
p  in  our  docks  there  is  a  vai^t  amount  of  machinery  employed, 
\ch  of  which  is  now  of  an  obwlete  ty|>o.  Whore,  however,  new 
iningH  have  been  made,  or  where  in  old  mines  it  luw  been  found 
pessary  to  replace  the  old  machinery  by  new,  the  tiueetion  of 
dency  and  at  the  same  time  economy  in  machinery  Iios  of  late 
in  received  serious  attention. 

riie  consideration  of  llie  (piestion  of  economy  in  the  employment 
steam  in  coal-itiining  o[>oration8  has  resulted  in  boilers  of  the 
Mt  modem  couBtruciion  boing  erected,  working  to  prcts^iircit 
rying  from  Sulb.  to  1501b.  |>er  K(|uarc  inch,  as  o«mi>arod  with 
sasuroe  varying  from  -401b.  to  5')lb.  per  etjuare  inch  in  tlie  old 
UcrSf  whilst  the  various  engines  are  now  being  constructed  on 
»  most  mo<iern  and  improved  principle. 

^mjircsnefl  air  has  for  many  years  been  used  extensively  in  our 
kl  mmcs  ao  a  motive  power.  Glectricity  also  ha(«  made  ro]>id 
idee  in  the  same  direction  ;  and  I  have  no  doubt  that,  in  con- 
kotion  with  a  better  type  of  machinery  for  the  compreasion  and 
t  of  air,  will  eventually  become  the  principal  agent  in  under- 
tund  mechanical  opeiations. 

HlAoy  large  electrical  instadations  have  already  boen  in  use  for  a 
isiderable  period.  Notably  amongst  the  oumber  I  may  mention 
^t  at  Messrs.  Locke  and  Co.  s  St.  John's  Colliery,  Normaulon, 
ere  both  hauling  on  the  ondlces-roite  system  and  pumping  arc 
•y  largely  adopted,  and  it  has  been  proved  that  a  useful  effect 
till  to  Q5  por  cent,  con  be  obtained.  This  high  rnto  of  efiicioncy 
indoubtedly  very  satisfactory.  I  am,  however,  of  opinion  that 
tro  is  attll  great  room  for  improvement  in  electrical  plant  before 
^1  bo  adopted  in  preference  to  other  machinery  now  in  general 
I,  eepocially  in  gaseous  mineSf  and  these  improvements  must 
brace  a  certain  means  of  rendering  sparking  absolutely  harmless 
ler  all  conditions,  for  it  involves  not  only  the  question  of  the 
roaeed  efficiency  of  one  claoa  of  machinery  over  another,  but 
y  the  protection  of  human  life. 

There  must  also  be  devised  a  ready  means  of  reversing  the 
iver,  so  that  the  system  of  haulage  known  as  the  main  and  tail- 
H)  system  can  bo  applied  with  equal  safety  and  readiness  in  any 
*!,  OS  com[>ared  with  absolute  safety  in  the  use  of  compressed  air. 
^n  electrical  hauling  plant,  to  be  worked  on  thin  ftystem  (which, 
m  sure,  will  be  watched  with  very  grei\t  intercut),  is  now  erected 
3ne  of  the  Plymouth  collieries  in  thif  district  by  an  eminent  firm 
»1ectricians  as  a  trial  and  demonstration  of  what  can  be  done  in 
»  direction.  This  will  comnrise,  when  fully  complete,  a  gene- 
ing  plant  at  the  top  of  tuo  pit,  and  two  oloctricjilly-driven 
lUng  engines  underground,  connected  by  a  suitable  cable  carried 
vn  the  snaft  and  along  the  roadway  for  Komo  l,'2llO  yards. 
*ho  generating  plant  and  one  hauling  engine  aro  now  creeled^ 
i  tho  other  hauuDg  engine  will  sbortTy  be  ready. 


The  generating  plant  consists  of  a  40h. p.  compound  engine 
working  at  110  rcvoIutiouH  per  minute  :  this  engine  drives  by  bolt 
a  s^ic'cittlly  constructed  dynamo,  which  i*"  of  a  norizontal  ptittem, 
btidt  on  a  wrought-iron  girder  bed-plate.  It  is  com|>ound  wound, 
and  capable  of  giving  otT  lli<J  amperes  with  .VK)  volts  pressure, 
running  at  OOO  revolutions  ^ter  nunute. 

The  cable,  which  is  3,200  yards  in  length,  iit  made  of  37  strands 
of  No.  14  high  conductivity  cop^ier  wire,  highly  insulatoii  with 
vulcanised  bitumen,  double  ta|»ed,  and  tiurroundcl  with  two 
layers  of  jute  yarn  compounded  between  each,  and  is  protected  by 
a  double  sheath  of  No.  8  steel  wire.  It  is  of  suthcient  size  to  carry 
the  necessary  current,  and  in  case  of  falls  of  roof  it  has  been 
constructed  so  that  it  will  stand  a  shearing  strain  of  10  tons  por 
uiuarc  inch. 

The  hauling  engine  consists  of  two  drums,  each  fitted  with  a 
clutch  and  foot  brake.  The  drum  shaft  ia  driven  from  a  counter- 
shaft by  spur  gearing,  and  this  countershaft  is  driven  from  the 
motor  by  six  ropes  lin.  in  diameter. 

The  motor  i£>  adhunt  wound  mnohitie,  built  to  run  at  G(X)  revo- 
lutions (rer  minute,  and  works  with  SO  aui[)eres  at  -loO  volt-s,  and  is 
able  to  take  ItK)  amperes  without  harm  at  starting.  The  whole 
engine  i**  mounted  on  a  wrought-iron  bod-frame.  The  motor  will 
be  reversed  by  a  sjiocially-designed  switch,  the  efficiency  of  which 
has  yet  to  be  proved.  The  usefiil  crt'octof  this  plant,  when  working 
at  full  |>owor,  is  exrioctod  to  be  from  (>0  to  6j  t^ier  cent. 

ToHsibly  the  leatlior  beltitig  un<l  rope^  used  for  transmitting  the 
power  from  the  motor  to  tlio  bauling-drums  or  pi|x>i  might  with 
ofivantagc  be  replaced  with  somothuig  less  liable  to  bo  damaged 
by  the  rough  usage  and  other  contingenoiea  usually  met  with 
underground. 

As  I  have  previously  mentioned,  compreesed  air  is  another 
motive  [)owcr  very  largely  used  in  coal-mining,  it  being  not  only 
absolutely  Mifc  in  gaseous  atmospheres,  but  tends  to  reduce  any 
danger  which  might  exist  from  sudden  outbursteof  gas  by  assisting 
the  vontilution.  This  may  be  considered  as  rather  an  expensive 
means  of  asuisting  ventilation  ;  but  it  is  very  seldom  that  the  air 
is  used  direct  from  the  mains  for  this  pur|x>se.  A  very  interesting 
[Hiper  was  read  at  the  Newcastle-upon-Tyne  mooting  of  this 
Msociation,  in  IMMft,  by  Prof.  Alex.  H.  W.  Kennedy,  on  tho 
experiments  he  had  made  in  Paris  upon  the  transmission  of  iK>wcr 
by  compressed  air,  in  which  he  stJktes  that  an  indicated  efliciency 
of  lU  f»cr  cent,  am  bo  got  from  cold  air,  and  ■*.')  per  cent,  from  air 
which  has  boen  heated  after  compression.  It  is  very  doubtful, 
however,  if  in  any  compressed-air  installation  used  in  coal-mining 
tiiero  is  more  than  .^}  per  cent,  of  useful  etfect  obtained  ;  in  many 
instances  it  is  much  loss,  as  it  is  imtxwsible  in  almost  every  case  to 
licfit  tho  air  after  it  tioa  passed  into  the  mine  ;  and  another  source 
of  h>.*iH  is  due  to  leakage,  caused  in  a  git»it  measure  by  the  occa- 
sional upheaval  of  the  ground  disturbing  tho  pii)cs.  It  is  thus 
obvious  that  compret«*o<l  air  is  more  coetiv  than  electricity  ;  bub 
up  to  the  prciH3nt  time  it  is  tho  only  absolutely  safe  |>ower  which 
xa  capable  of  boing  conveyed  long  distances  underground  in 
gaseous  mines. 

A  very  large  compressing  plant  has  »tuito  ivoontlv  boon  erected 
in  this  district.andanotlior  will  very  shortly  be  installed  ;  this  latter 
will  consint  of  two  luurs  nf  tanden\  com{)Ound  steam  engines,  each 
pair  having  two  high-pi-osuuro  cylinders  'J'2in.  in  diameter,  and 
two  low-pressure  cylinders  each  40in.  in  diameter,  by  5ft.  stroke. 
The  air  cylinders  aro  34in.  in  diameter,  one  being  placed  behind 
each  low-pressure  cylinder.  Eivch  high-pressure  cylinder  is  pro- 
vided with  variable  ox|winrtion  valves,  which  can  be  adjusted 
whilnt  tho  engines  are  working.  The  indoi>ondenfc  condensing 
aptiaratua  consists  nf  a  [lair  of  engines  having  lOin.  diameter 
cylinders,  and  t^Oin.  dinmotor  air  pumpft,  by  2ft.  tiin.  stroke,  and 
are  so  arranged  that  they  can  be  worked  together  as  a  [jnir  or  as 
single  enginos  and  condensers. 

The  pressure  of  steam  at  the  boilers  will  be  1501b.  per  Kjuare 
inch,  so  that  a  high  degree  of  ox[iancion  may  be  obtained,  and  as 
the  ialet  and  outlet  valves  of  the  air  cylinders  are  of  largo  area, 
and  are  i)erfectly  free  to  act  in  sympathy  with  tho  pistons  in  the 
air  cylinders,  it  is  only  reasonable  to  expect  the  higlicst  degree  of 
erticiency  which  can  be  obtained  from  etenm  power  applied  to  com- 
prcfifling  air.  Each  pair  of  air -com  pressing  enginos  will  be  capable 
of  developing  at  least  800  h.p.,  or  a  total  of  1,600  i.h.p.  in  the 
Installation. 

No  nrovision  has  been  nmde  in  this  plant  for  compounding  the 
air  cylinders  or  tho  motors  ;  but  it  has  been  pointea  out  by  Prof. 
Elliott,  of  tho  Carditr  University,  in  a  vory  interoeting  and  able 
pn[>or  read  before  the  South  Wales  Institute  of  Engineers,  that 
threat  economy  will  result  in  compounding  the  air  and  motors. 
Prof.  Elliott  estimates  the  extra  etliciency,  under  certain  con- 
ditions of  high  pressure,  as  upwards  of  1)  [>cr  cent.  FurthevJ 
investigation  in  regard  to  defining  the  relative  economy  of  using 
high  and  low  pressed  air  for  underground  mining  operations,  and 
tbe  rotative  cost  of  the  pUint  adapted  for  the  production  and 
oiiplication  of  each,  is  required  before  it  can  be  definitely  decided 
that  air  of  a  pressure  above  four  atmospheres,  but  with  air 
cylinders  and  motors  com[>ounded,  will  result  in  real  economy. 
It  .ippears  on  the  first  blush  as  if  we  might  look  in  the  direction 
indicated  to  secure  a  material  increase  in  the  olToctive  power 
obtainable  from  compressed  air. 

In  some  of  our  coalfields  vory  hard  soams  or  veins  of  coal  are 
met  with,  and  various  kinds  of  machinery  have  been  deviled  to 
assist  the  coal  hewer  in  Kuvuring  the  coal  from  the  solid  .strata,  and 
electrical  applinnecs  have  in  th^s  class  of  machinery  been  more  or 
lefts  i«ucoos«ful.  It  ap|>enrs  Vd  me,  however,  that  there  is  a  want  oCj 
simplicity  about  the  majority  of  tho  machines  which  have  comtj 
under  my  notice,  which  will  o^korate  against  their  general  odoption^f 

In   tho  conveyance  of  coal   underground,  from  the  face  of  thia 
workings  where  it  ifi  loaded  into  trams  by  the  workmen  to  thft ' 
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bottom  of  the  shaft,  several  nystema  of  hanla^e  are  adopted,  either 
worked  direct  by  stoam  power,  comprefwod  air,  or  electrical 
moton*,  tbo  principal  of  which  are  known  as  the  ondles^-ropc, 
main-and-taiI-roi>e,  and  mainropo  ayBtems.  Tho  two  former 
nystomn  are  used  where  tlie  ground  is  either  level  or  undiihiting, 
and  where  fwwer  hoe  to  be  applied  to  haul  tho  trania  or  tube  in 
both  directionp,  and  the  latter  system  is  generally  used  where  there 
is  a  gradient  in  one  direction,  sutGoient  to  allow  the  trams  or  tuba 
to  run  by  pravitation,  and  haul  tho  rope  after  them.  The  cost  of 
the  conveyance  of  coal  undetground  is  a  very  considerable  item  in 
South  Wales,  probably  amounting  to  £600,CH>U  or  iTW.fKK)  per 
annum,  and  conso(|uently  hajj  cauBcd  great  attention  to  bo  given 
U>  tho  subject.  It  Uor  been  found  that  tho  endle«»-io[»o  syntem, 
where  it  can  bo  conveniently  applied,  is  tlte  cheapest.  This 
system,  however,  necesftitates  the  laying  and  matntidning  of  either 
a  double  line  of  rails,  or  frec|uent  paiwing  poinla  or  loops  ;  and  as 
the  nature  of  the  strata  does  not  always  admit  of  the  roacis  being 
made  and  maintained  wide  enough  for  this  to  be  done,  the  mnin- 
and-tail  system,  which  requires  a  single  line  only,  has  in  that 
event  to  bo  adopted.  Tlie  distance  to  which  some  of  these 
haulage  systems  extend  is  very  great  (in  some  cases  exceeding 
three  miles);  and,  hnvinn  regarcTto  the  large  fiimntitie?  which 
have  to  be  convoyed  by  mechanical  haulage  in  sin|i;le  coIUeries— 
in  many  instances  l,(JUO  to  1,')0(>  tons  of  coal  m  lit  hours- 
very  good  and  powerful  machinery  is  rcnuired,  and  it  is 
not  unusual  to  have  onginoe  of  000  i.h.p.  placc^l  undor- 
SToand  for  this  pur[iose.  In  other  cases  where  the  coal  is  bruuijlit 
from  several  districts  to  the  bottom  of  tho  shafts,  smaller  engines 
are  used.  For  endlcss-rojie  haulage,  tho  speed  at  which  the  trams 
or  tubs  travel  ii*  from  two  to  six  miles  per  hour,  tus  nj^ainst  from 
10  to  3J  miles  i>er  hour  by  the  main-and-tail  system  :  thus  there  is 
much  crreater  wear  and  teiir  in  the  latter  than  in  the  foimer.  Tho 
typo  of  engine  unually  adopted  for  thii?  work  varies  considerably 
according  to  circumstances,  and  the  ideas  of  tho  engineer  by  whom 
the  work  is  planned.  They  are,  l»owever,  invariably  horixonial, 
and  fitted  witli  a  second  motion  shaft,  on  which  the  hauling  drums 
aro  arranged.  There  is  still  a  large  number  of  horses  employed 
underground,  at  very  great  cost,  pnnci(>ally  to  collect  the  trams 
from  the  colliers  and  convey  them  to  the  station,  from  which  mint 
the  engine  hauls  them,  and  it  is  to  this  class  of  haulage  that  I 
would  partiuulnrly  direct  tlie  attention  of  mechanical  engineers. 
What  is  re<iuired  ia  an  absolutely  safe  and  simple  means  of  light 
haulage,  made  as  portable  as  possible,  so  that  it  can  be  readily 
moved  from  one  position  to  anotner.  as  circumstances  may  retiuire, 
and  arranged  so  as  to  replace  the  horses. 

Thus,  the  coal  is  brought  to  the  botr^om  of  the  shaft,  and  thence 
up  the  shaft  by  means  of  the  winding  engine.  This  class  of  engine 
has  of  late  years  been  very  materialiy  improved.  Instead  of  tho 
low-pressure  vertical  beam  condensing  engine,  which  was  so  com- 
monly in  use  many  years  ago,  and  Lyfies  of  which  are  still  in 
existence,  we  have  now  the  nigh-pressure  compound  condensing 
engine,  working  with  a  boiler  pressure  varying  from  80lb.  to  1501b. 
|»er  njuare  inch.  Some  of  our  winding  engine^ii  are  very  powerful, 
and  run  at  very  high  velocities.  This  will  bo  the  more  readily 
under8too«l  from  the  fact  that  at  some  pits  the  carriages  on  which 
the  coal  is  raised  in  the  shaft  attain  a  aj)eed  Ofiual  to  Trom  40  to  45 
miles  per  hour,  and  the  dead  load  Lifted  is  as  great  ag  *2il  tana  each 
lift.  A  few  of  the  leading  sixes  of  a  large  jxiir  of  winding  engines 
now  in  use  at  one  of  tho  collieries  in  this  district  may  be  mentioned. 
The  engines  are  vertical,  with  inverted  cylinrlorM  of  .'>4in.  in 
diameter;^  and  orlmit  of  a  7ft.  stroke.  Tho  cylinders  aro  ateam- 
Incketed.  nnd  the  valves  double  beat,  placed  in  jj/iirn  in  noz/le- 
boxes  fixed  to  tho  ^K>rt  branches  at  tho  top  and  bottom  of  each 
cylinder.  The  valves  arc  worked  by  tho  ordinnrj'  rucking  liftere, 
to  which  isiulded.  for  the  steam  valves,  tho  simple  triple-expansion 
gear  first  introduced  by  Mr.  Barclay,  of  Kilmarnock.  The  cylinders 
are  supported  by  double  A  frames  of  cast  iron  fixed  to  heavy  cast- 
iron  bou-plntos.  to  which  also  is  attached  the  main  shaft  plummer 
blocks.  The  winding-drum  is  of  tho  conical  type,  graduating  from 
18ft.  to  .'Kft.,  and  is  mode  of  steel  plates  and  ribs  and  cast-iron 
centres.  The  total  weight  of  tho  drum,  drum  shaft,  and  tbo 
engine  cranks,  and  one  rope,  exceeds  100  tons.  The  engine  is 
fitted  with  a  jmwerful  steam  brake,  and  also  a  self-acting  reversing 
gear,  which  reversing  gear  also  applies  the  steam  brake,  in  case  of 
any  neglect  on  the  part  of  the  engine  man.  There  is  alno  being 
built  for  a  colliery  in  this  coalfield  a  large  [)air  of  comjMiund  con- 
densing winding  engines  by  Messrs.  Fowler,  of  Leeds,  which  will 
embrace  all  the  latest  improvements.  They  will  consist  of  a  pair 
of  hori/xtntal  compound  winding  engines  6ttod  with  condensers  ; 
the  high-pressure  cylinder,  being  32m.  in  diameter  by  5ft.  stroke, 
will  actuate  one  crank,  whilst  the  low-pressure  cylinder,  4Sin.  in 
diameter  by  oft.  stroke,  will  actuate  the  other  crank.  Both 
cylinders  are  fitted  with  Cornish  valves,  and  on  the  high-pressure 
cylinder  there  is  fitted  automatic  variable  extwinsion,  worked  by  a 
governor,  and  the  initial  pressure  of  Btcam  will  be  I.H)Ib.  per  stjuaro 
inch.  This  engine  will  do  fitted  with  a  phiin  cylindrical  drum, 
18ft.  in  diameter,  and  a  bn1anco-ro|>e  will  be  attacheil  to  the 
underside  of  the  carriages,  so  that  everything  will  bo  in  perfect 
balance. 

Between  tho  high  and  low  pressure  cylinders  is  a  receiver,  on 
which  is  fixed  a  valve  an  '    '  \    which  the  steam  can  be 

expanded  out  of  the  rco-  warn  can  be  udniittod  into 

it.     This  arrangement  gi......  *  »' f— of  starting  tho 

engines. 

As  it  ia  iif**  Mae  ihr  -"n  to  tho  top  of 

tho  shaft  •'  '   ''^l   the  «i)©od 
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years  ago,   and   which  created  a    cnrrei||bif   \\rx, 
many  typos  of  fans  ;  the  beet  known  au^|^'Bchick' 
and  "  Watldell."     Some  very  large  fjttl^Wwwv    '     - 
present  time  the  large  quantity  of  600,(M» 
minute  is  capable  of  being  passed  through  ont 
district  by  a  "  Schielo  "  fan,  with  a  water-gaogo 
exhaustive  series  of  trials  is  being:  made  by  i 
by  the  North  of  England  Institute  of   Engineers.  i 
doubt  will  bring  to  light  many  interesting  features  t»4 
ty|>os  of  fans  in   general  use.  and  indicate  aocttjai«il|  l| 
economic  values  of  each. 

Some  of  our  coal  mines  ore  very  heavily  watered.Mwlll 
large  and   costly  pumping  mactiiuery,  which  takes  v« 
the  most  generally  useti  oi  which  is  porliape  the  old-f 
economical  Cornish  vertical  condensinj^  steam  i 
its  heavy  rods  and  pumjis,  occupies  a  considerable 
room  in  tho  shaft.     In  recent  years,  however, 
tendency  to  apply  the  direct-acting  forcing  eogise,  i 
bottom  of  the  shaft,  of  which  there  are   various  fon 
more  recently  pumps  worked  by  electrical  power  are  fc 
into  use,  ancf  in  underground  workings  far  away 
this  [jower  seems  ominentlv  suitable,  aa   the   wc 
recjuircd  can  be  so  rogulated  as  to  be  conetAnt,  the 
the  risk  of  danger  from  8[)arking. 

Many  excellent  fomis  of  diroct-acting   pumoiog  i 
bocn   ansigned,  the   most  economical   being   tne 
densing   direct  acting    ram-puni]),    which    takes    up 
l'crhiit>s  the  worst  feature  in  adopting  direct-acting  inn 
fnct  that  steam  must  be  conveyed  down  the  shaft,  wkna 
certiiin  loss  by  condensation,  a  loss  which   can,   bowew,) 
materially  rcducerl  by  having  tho  steam-pipee  propariyp 
from  exi>oHure  by  suitable  coverings.     Tho  stoam  and^ 
for  this  tyf>e  of  pump  take  up  much  less  pit  room  tbonl 
Cornish  pump,  and  this  is  of  very  great  moment  wbervl 
the  shafts  is  limited. 

A  type  of  pump  which  has  been  adopted  in  siomeoll 
miuesi  and  which  I  should  like  to  notices,  is  tho  bydq 
patented  by  Mr.  Joseph  Moore,  C.E.,  of  Glasgow. 

The  object  of  this  invention  is  attained  by  means  i 
pressure,  and  one  of  the  prominent  advantages  gain 
enables  ilie  steam  engine  which  generates  the  power  le  \» 
on  the  surface  and  near  to  the  boilers,  thus  obriatiog  W 
to  the  condensation  of  steam  when  conveyed  great  dill 
the  steam  engine  on  the  surface  is  attached  &  doable 
ram  of  the  ordinary  tyf)e,  and  there  are  oIbo  similar  ; 
attached  to  the  pump  underground.     These  rams  are 4 
each  other  by  small  i>\\xi&   lillod  with  water,  which  ' 
pressure  convey  the  reciprocating  motion   of   tbe 
surface  to  tho  pump  underground. 

Another  type  of  pumping  engme  now  largely  vaedl 
that  maiiufacturetl  bv  Messrs.  Hathorn,  Davey,  and  Cl_ 
A  notable  instance  of  this  typo  of  engine  ia  at  Bradley fSi 
shire,  where  one  engine  raises  4,000,0(K)  gallons  a  day  a  | 
40<Jft.  The  chief  improvements  introduced  in  these  < 
years  have  been  the  Crip  gear,  by  means  of  which  thej 
municatinn  between  the  nigh  aitd  low  preesure  cylin 
maticnlly  F<top[>cd  in  case  of  accident,  and  the  off 
cushioning  of  the  »<team  in  the  high-pressure  cylinder  M 
engine  gradually  to  rest  without  snock  ;  and  also  thepaoii 
by  means  of  which  a  definite  inter\'al  between  the  rtrob 
taincd.  In  heavy  liftn,  this  is  of  great  advant<a^,  by  gir 
for  the  valves  to  Hottlo  down  to  their  seats  at  the  end  ofoMJ 
which  minimises  wear  and  tear,  and  it  also  enables  i 
when  running  at  one  or  two  strokes  a  minubo,  to 
stroke  mid  then  |)ause,  thus  obviating  the  dieadvant 
slipping  back  through  tho  valves,  which  is  alw^ays  * 
an  engine  makes  a  very  slow  stroke. 

Another  tyf>e  of  engine,  which  is  increasing    in  fiL 
hydraulic  engine  at  tho  bottom  of  the  shafr,  octuatodl 
engine  at  the  top,  on  a  similar  principle  to  that    introd-^ 
years  ago  by  Lord  Armstrong  for  working  the  machinery^ 
This  system  posseswes  tho  advantage  of  occupying  the  \  '" 
space  either  at  the  pit  top  or  in  the  shaft,  and  tbe  | 
applied  at  any  point  in  the  pit  without  the   inconve 
attends  the  actuation  of  pumps   by  spear  rods    at  any  i 
than  nt  the  bottom  of  tue  shaft.     A  plant  of  thie  kind 
working  at  Marseilles  for  some  years,  raising    1.700 
minute  ^llft.  high,  with  an  accumulator  preeeore  of  42  fl 

On  leaving  the  carriage  the  trams  of  cool  are  weigb 
coal  is  then  tipped  on  to  the  screen,  where  it  ia  cleaned  i 

into  the  necessary  number  of  saleable  si/es  (whicli  is  i 

lated  by  tho  quality  of  the  coal),  and  then  placed  in  the  If 
transiKjrtation.  Considerable  improvements  have  recen 
made  in  our  screening  apparatus,  which  is  probably  due.  1 
tbe  incrojiflod  profwrtinn  of  dirt  or  dross  found  in  some  of  tl 
now  worked,  and  partly  to  the  necessity  of  having  a  more  tl 
nnd  elfeotivo  np()aratus,  having  regard  te  the  increaad 
working  the  coal,  and  consequently  to  its  increasMed  vafa 
improvements  in  this  direction  have  taken  tbe  form  c 
travcllint;  bolts,  moving  nt  a  slow  speed,  in  lieu  of  tbtt: 
fulling  screen. 

At  tho  docks  also,  the  machinery  for  placing  the 
ship  has  been  greiitly  improved,  t^o  as  to  prevent  bp 

ft  recent  improvements  being  the  movable  tip^^ 

*Td  to  suit  tJio  varying  sizes  of  ships.     Some  of  tl 

en  the   principle  of  tho  jib  crane,  the  coal  boU 

-•k  into  large  iron  boxes,  which  aro  lowered 

d   the  coal  dro|»i)od  out  of  the  bottom  of 

1   with  what  might  be  termed  an  auxilia 

■al  is  lowered  in  boxes  into  the  shic 
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_  Hr«t  of  all  placed  on  a  cradle,  which  is  raised  by 
ramc  Lo  the  necessary  height,  when  it  is  tipped  to  aucb 
U>  CAUM3  Iho  coal  to  run  out  of  tho  truck  through  ii 
dinK  over  the  ship's  hatchway,  into  what  w  termed 
^  box.  The  box  bein^,'  fillod  is  then  lowered  into 
old,  but  its  uao  is  discontinuod  as  soon  as  sulhcionb 
'  coal  bos  boon  loaded  to  form  a  cone  sufficiently  large 
further  breakage.  Tbo  anti-breakage  box  is  then 
bnt  of  the  way,  and  the  coal  allowed  to  elide  from  tho  shoot 
I  cone  uiid  into  the  bold,  where  it  ib  trimmed  into  posibion. 
rising;  the  {>ot'ition  of  mechanical  science  as  applied  to 
aing  inibidtry  in  this  country,  it  may  be  obserrcd  that 
moral  awakening  to  the  ncceaeity  of  adopting,  in  the 
_  leeper  mines,  more  economical  applioncos. 
oe  that  it  would  be  impracticable,  and  probably  unwise, 
'  muoh  of  the  existing  machinery,  bub,  by  the  adoption  of 
Vknown  types  of  electrical  plant,  and  air  comprc^tiion  in 
'  and  deep  mines,  the  consumption  of  coal  |Jor  horso-iwwer 
e  redac«d,  and  the  extra  oxponBO,  due  to  natural  cauBes,  of 
Qg  minerals  from  greater  dopths  would  be  substantially 
1.  The  consumption  of  coal  ot  the  collieries  in  «ireat 
kftlone  probably  exceeds  10,000,000  tons  per  annum,  and  the 
^[pLion  per  horee-iK}wer  is  probably  not  less  than  31b.  of  coal, 
j^ns  not  unroafionable  to  a««ume  thnt,  by  the  adoption  of  more 
»  Tit  machinery  than  it*  lit  present  in  general  use,  at  least  one- 
:»!  the  coal  con^uniod  could  be  saved.  There  is,  therefore,  in 
j^DOfl  of  Clrcat  Britain  alone  a  wide  and  lucrative  tield  for  the 
Vive  ingenuity  of  mechanical  engineers  in  economising  fuel, 
^MpecialTy  in  the  successful  application  of  new  methods  for 
irae  with  underground  haulage,  in  tho  inner  workings  of  our 
viee,  more  especially  in  South  Wales,  where  tho  number  of 
-0  still  employed  is  very  Urge. 

Aving  the  aunject  of  mining,  I  may  observe  that  conniderable 
cess  nas  within  recent  yearr*  been  made  in  tho  mechanical 
ounces  intended  to  replace  horses  on  our  public  tram  lines. 
^team  engine  now  in  use  in  some  of  our  towns  has  its  draw- 
to  as  well  as  its  good  tiualitios,  as  also  has  the  endless  rope 
tottge,  and  in  the  case  of  Lhu  latter  system,  anxiety  luuat  be 
^hen  tho  ropes  show  signs  of  woar.  The  eloctricalty-dhven 
JB  appeor  to  work  well.  I  have  not,  however,  socn  any 
iehod  data  bearing  on  tho  relative  cost  por  mile  of  thoBo 
ral  systems,  and  this  information,  when  obtained,  will  bo  of 

*  the  present  time,  I  understand,  exbaaative  trials  are  boine 
B  with  an  ammonia  ^os  engine,  which  it  is  anticipated  wiU 
^e  both  more  economical  and  etficicnt  than  horsee  for  tram 
'•.  The  gas  is  said  to  be  produced  from  the  pure  ammonia, 
^oed  by  distillation  from  commercial  ammonia,  and  is  given  off 
'presBure  varying  from  lOUlb.  to  ITiOlb.  por  square  inch.  This 
lonia  is  used  in  s{>ecially-constructed  cnginoH,  and  is  thon 
Ousted  in  a  tank  containing  water,  which  brings  it  bock  into 
Original  form  of  commercial  ammonia,  ready  fur  rediHtillation, 
,  it  is  stated,  with  a  coinptiratively  small  loss. 
'uch  attention  in  modern  times  hem  been  given  to  the  relative 
lea  of  the  numerous  new  explosive!*  which  have  been  introduced 
blasting  in  mines  and  for  other  purposes.  Sir  Frederick  Abel 
10  greatest  authority  ujxin  this  subject.  As  applied  to  mining, 
Otis  experiments  have  from  time  to  time  boon  made  for  tho 
pose  of  t«sting  how  far  it  would  be  safe  to  employ  these 
ioaives  in  the  atmosphere  of  a  coal  mine  without  the  risk  of 
ling  an  explosion  of  tire-damp.  A  number  of  the^o  arc  mainly 
iposed  of  comjMundM  of  nitroglycerine  with  aluminous  earth. 
J  whilst  the  expeHmonts  have  indicated  that,  with  rare  excep- 
8,  they  are  praoticiUly  flameless,  it  is  undouhterl  that  one  which 
Id  bo  absolutely  so,  and  which  could  bo  used  with  safety  in 
f  minc»,  has  yet  to  be  produced. 

be  adoption  in  our  gaseous  mines  of  a  flameless  explosive,  a 
contained  electric  tamp  of  moderate  weight  which  will  burn 
lOut  attention  for  12  hourit,  and  tho  general  ap[>Ucation  of 
8r  to  moisten  tho  dust,  are  all  more  or  less  quostions  in  which 

mechanical  engineer  is  interested,  and,  when  adonto^l,  will 
>ably  havo  tho  ciTect  of  putting  an  end  to  tho  disastrous 
losiona  accom^Minied  by  loss  of  life  which  occurs  at  intervals  in 

fiery  collieries,  and  I  trust  thut  the  deliberations  of  this 
ion  may  result  in  tho  practical  adoption  of  steps  to  secure  this 
rablo  oDJect. 

\  conclusion,  as  an  inhabitant  of  Cardiff,  I  may  be  permitted 
longratulate  this  {xirt  on  this  the  Hrsb  visit  of  the  British 
iciation.  Its  rising  importance  is  becoming  generally  recog- 
d,  and  since  the  last  visit  of  the  British  Association  to  the 
iciiMility  material  progress  has  been  made.  Lord  Bute  has 
(tructeu  a  large  dock  of  33  acres  at  Cardiff',  and  a  still  larger 
c  of  nearly  70  acres  has  been  constructed  at  Barry  within  the 

of  Carditf.  The  tonnage  of  shipping  cleared  at  the  port  has 
eased  during  the  past  11  years  91  |ter  cent.  Various  new 
istries  have  been  established  here,  notably,  the  manufacture 
Euzwtite  iron  for  steel  making,  on  a  large  scale,  by  the  Dowlais 

Company ;  and  the  exix>rtution  of  coal  has  increased  from 
2,349  tons  in  1880  to  12,250,652  tons  in  1890,  or  109  per  eeat. 
Swansea  the  manufacture  of  tin-plutes,  which  is  one  of  tho 
ing  industries  of  the  western  part  of  this  country,  has 
eased  from  2.5,.^43  tons  to  229,701  tons  in  IS^N) ;  and  tho  trotlo 
10  neighbouring  |>ortof  Xowuort  bos  also  matorially  developed, 
bowing  a  rapid  progressive  aevelopment  of  the  lai^e  resources 
Duth  Wales. 

truHt  that  only  a  short  interval  will  elapse  before  we  are 
mred  with  another  visit  of  the  British  Association,  and  that  it 

be  tho  goo<l  fortune  of  the   president  who  may   have    the 
)ur   of    occupying   this   chair  on    that   occasion   to  chronicle 
progress. 


GREAT  YARMOUTH. 


I 


THE  BOROUGH  SURVEYORS  REPORT. 

The  following  report  to  the  Yarmouth  Town  Council 
upon  the  electric  lighting  of  the  town  by  the  borough 
surveyor,  was  submitted  l>y  the  Electric  Lighting  Com- 
mitt«Q  at  tho  last  monthly  meeting  : 

'■'■  Gentlemen, — In  acconlance  with  your  instructions  X  submit  tfad 
following  report  on  tho  above  subject.  Since  mv  last  report  in 
October,  1R89,  much  has  boon  done  to  develop  this  industry,  and 
manufacturers  of  electric  lighting  plant  have  been  extremely  busy, 
but  few  of  tho  towns  obtaining  a  provisional  order  at  the  same 
time  as  yourselves  are  much  further  advanced  than  you  are  inj 
carrying  out  the  work  for  which  they  have  obtained  the  powers, 
I  will,  however,  ascertain  if  you  wish  it  at  your  next  meetinej 
what  each  haa  done.  I  have  taken  thin  subject  uii  ag  a  specif 
matter  for  study,  that  I  might  be  prepared  should  I  be  called 
u[}on  by  you  either  to  design  your  installation  or  ultimately 
to  superintend  tho  working  of  it  when  the  siuno  should 
be  completed,  and  the  information  now  before  me  is  so 
great  that  the  difbculticft  of  frumjng  this  ro(>ort  conesists  in 
condensing  the  information  within  the  limits  which  you 
will  havo  (Mtieneo  to  conNider.  Cost. — A  great  deal  has  been 
written  on  tho  subject  of  tho  com[jarativo  cost  of  gae  and  eloctri- 1 
city,  and  the  figures  which  I  gave  you,  and  the  statements  made' 
in  my  last  report  referred  to  above,  have  been  fully  borne  out— 
viz.,  that,  light  for  light,  the  coat  of  electricity  wae>  about  e^iual  to 
gas  at  'M,  'M.  par  l,oSo  cubic  feet,  but  I  must  remind  you  that  the 
public  have  been  led  to  expect  such  a  brilliant  light  from 
electricity  that  an  electric  lamp  of  only  the  name  [K}wer  . 
US  an  ordinary  gas  lamp  woula  not  be  considered  satisfao-  J 
tory.  Hocontfy,  at  the  annual  meeting  of  the  Incorporated 
Association  of  Municipal  and  Sanitary  Engineers  I  had  the 
privilege  of  listening  to  an  oddresa  on  the  oomparativo  cost  of 
electricity  and  gas  by  W.  H.  Preece,  Esq.,  F.R.S.,  electrical 
adviser  to  tho  Post  Office  authorities,  and  be,  after  describing  the 
quantities  of  electricity  and  gas  obtainable  from  the  same  quantity 
of  cujd,  and  other  technical  mattoret,  stated  that  *  the  avoragol 
amount,  taking  the  return  from  tho  nine  chief  towns  of  this 
country,  paid  [>er  gas-burner  per  annum  is  Os.,  the  average  price 
of  gas  being  !^.  i>er  1,(HK)  cubic  feet;  tho  average  amount  per 
lamp  of  the  *J(M>,(KX)  electric  lam^ts  burning  m  London  is 
10s.,  tho  average  pi  ice  being  7id.  per  Boara  of  Trade  unit.' 
In  Manchester  Mr.  I'reeco  stated  that  the  avorngo  price 
[laid  per  gas  lamp  was  7s.  6d.,  ond  that  electricity  would 
cost  ^88.  4d.  Thnt  the  post  office  at  Newcastle  was  lighted  by 
electricity  supplied  at  4id.  |>or  unit,  with  a  discount  of  2(»  per 
cent,»  which  made  the  cost  of  electnc  lighting  there  very  nearly  ' 
approach  that  of  gas  (gas  being  2ti.  per  1,(KM>  cubic  feet,  with  a  j 
duoouot  of  lU  i>er  cent. ).  He  further  stated  that  at  Bolton,  Messrs. 
Horrocks,  Crewdson,  and  (^o.  had  used  electnc  light  for  six  years,  ' 
tho  cost  per  electric  lamp  being  4s.  O^d.  against  os.  OJd.  fier  gna] 
burner.  Among  the  advantages  of  electricity  over  gas,  Mr.  Preece 
called  attontion  to  cleanliness,  health,  security  from  Hre,  and  the 
small  spaco  which  electric  lighting  works  occupied.  These  atato- 
menta  and  all  the  information  I  have  collected  proves  that  elec- 
tricity now  costs  about  the  same,  light  for  light,  as  is  paid  for 
gas  in  the  town  portion  of  the  borough,  and  tho  ease  and 
economy  with  which  you  are  able  to  obtain  tho  necesaaryj 
capital  to  carry  out  the  works  should  make  the  supply  of 
electricity  a  fairly  remunerative  one  to  you,  should  a  sufficient 
number  of  persons  bo  prepared  to  lay  it  in,  but  I  would  not  ad\i«e 
you  to  undertake  a  less  installation  than  4,()00  lights,  you  your- 
selves requiring  about  l.()(X>  light^^  for  Town  H(3l,  Fish  Wharf, 
Free  Library,  and  Police  Station,  independently  of  any  public 
lighting  of  streets  you  may  undertake.  Systems. — A  great 
analogy  exists  between  the  distribution  of  electricity  and  the 
supply  of  water  and  gas,  but  there  are  three  ways  in  which  elec- 
tricity may  be  applied  to  central  lighting  of  towns— namely,  direct 
supply,  transformer  system,  and  accumulator  system.  (The  report 
went  on  to  say  that  electricians  ore  divided  in  opinion  to  a  very 
considerable  extent  on  which  of  the  sveteins  are  the  best  for  central 
station  lighting.)  I  am  of  opinion  tnat  either  the  second  or  third 
system  could  bo  applied  in  this  town.  The  second  system  ap[>earti 
to  be  the  ono  more  favourably  received,  it  being  a  comimrativoly 
simple  mode  of  distributing  electricity,  but  in  case  of  breakdown 
of  machinery  tho  supjily  would  fail,  and  the  machinery  must  bo  i 
kept  running  if  only  n  «mall  number  of  lights  are  recpiired.  As  a  j 
rule  consumors  would  not,  however,  object  to  the  supply  being  off  ' 
from  midnight  until  lighting  time  next  day.  The  aavantoges  of* 
tho  third  system  are  that  tho  electricity  can  be  stored  so  that 
breakdowns  in  the  machinery  would  make  no  diflfereoce  in  the 
lights  and  electricity  can  bo  generated  during  the  day  for  night 
use,  but  the  storage  batteries  would  require  careful  attention. 
Lighting  of  Public  Streets.— If  this  is  done  a  {tortion  of  the  town, 
such  as  streets,  Bc)uares,  etc.,  would  havo  to  be  lighted  with  arc 
lamps,  while  the  narrow  streets  and  row8  would  be  lighted  with 
incandescent  him[)e.  Recommendations.— 1  would  recommend  : 
I.  That  information  be  obtained  as  to  the  number  of  persons  in 
the  town  willing  to  guarantee  taking  a  supply  from  you  for  a  not 
less  term  than  two  years,  and  what  their  retiuirements  would  be  ; 
and  that  an  advertisement  be  issued  in  local  [uii>ers  tn  a  similar 
form  to  that  given  at  the  end  of  this  report.  2.  That  I  obtain 
the  latest  information  in  a  tabulated  form  from  each  town  in  which 
the  electric  lighting  has  been  adopted,  either  bv  the  Town  Council 
or  by  a  private  com^iany  ;  also  from  towns  which  have  obtained 
provisional  orders,  as   to  what  has  been  done,   the  system  ati 
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work,  the  results  of  itfi  workixigTi  and  general  information  likely 
to  bo  of  UPe  to  you  in  detGrininin[jf  the  beet  course  to  ttfiopt. 
3.  That  the  borougli  accountant  obtain  information  an  to 
the  Hnanoial  rofiuU«  which  have  attended  the  working  of  the 
electric  li^^ht  either  by  private  companies  or  o()rinii"ationfi,  and 
report  thereon.  4.  That  a  amall  committee  nhall  bo  empowered 
to  vUit  pome  ^ix  or  ei^^ht  towns  and  inspect  Iho  vHrioua  systems  at 
work  with  a  view  to  considering  the  <[uefltion8  of  the  best  system 
for  you  to  adopt,  and  the  pniclicability  and  dei^irability  of  Hphiinjj 
the  roadfl  and  streets  with  the  electric  light.  —  I  am,  gentlemen, 
voure  obediently,  J.  W.  CocKRiiX,  A.R.I.B.A.,  A.M.I.C.E., 
borough  surveyor." 

On  the  motion  of  BCr.  Barton,  seconded  by  Mr.  Fonner,  it  wan 
resolved  to  recommend  the  ('ouncil  to  a<lopt  the  borough  t*nv- 
veyor's  four  recommondation^,  and  to  appoint  the  following  8ub- 
committee  to  carry  out  the  borough  surveyor's  fourth  recommenda- 
tion :  the  chairman,  and  Mutsrs.  Arnott,  Harvey  Cieorge,  and 
Martins. 

Mr.  Harvoy-George  moved  the  adoption  of  the  report,  and 

Kr.  F.  D.  Palmer  seooDde^l,  observing  that  be  would  withdraw 
the  motion  in  his  name  on  ibe  agenda  paper,  to  the  effect  that  it 
be  an  instruction  to  the  special  committee  to  proceed  with  the 
electric  lighting  order  forthwith,  as  the  committee  had  taken  the 
course  he  proposed. 

The  rc|>ort  wjtx  adopted,  and,  on  the  motion  of  Mr.  Harvey- 
George,  Sir.  Palmer  was  added  to  the  committee. 


N 


NEW  COMPANIES  REGISTERED. 


BrltUh  Electro-Chemical  Agency,  Limited. —Registered  by 
Bonner,  Wright,  uitd  Co..  iTtj/rftm  House,  165,  Fonchurch-etreet, 
E.C.,  with  u  capital  of  i^TS.tXXJ  in  ilO  i*harca.  Object  :  to  adopt 
and  c^irry  iitto  effect  an  a;rrcement  expressed  to  be  made  between 
the  Electric  (Construction  Corporation,  Limited,  of  the  one  (mrt  and 
this  Comijany  of  the  other  {>art,  and  to  carry  on  in  all  it«  brnnchos 
the  bu»inei<s  of  electricians  and  electrical  engineers.  The  lir»t 
Hubscribors  arc : 

^  8hare«. 

J.  Ebbemitb,  Worcester  House,  Walbrook 1 

J.  Tender,  Thorne  Hall,  Rugby   \ 

J.  B.  Verity',  31,  Kiiigstreot,  Coven t-gardon,  W.C I 

H,  C.  Mance,  Kt.,  Manova,  Nownham-road,  Bedford    1 

T.  Parker,  Newbridge,  Wolverhampton    1 

J,  Balfour,  Savoyhill  Houne.  W.C I 

J.  S.  Balfour,  Whitehall-court.  S.W I 

There  shall  not  be  loss  than  three  nor  more  than  seven  Directors. 
The  first  shall  be  Messrs.  J.  KbbHmiLh,  J.  B.  Verity,  and  .1. 
Balfour.  Qualitication,  £*Jo(K  Remuneration,  £),(MK)  |»er  aur.uui, 
with  an  additional  sum  of  10  [»or  cent,  on  tlio  net  profiUi  of  the 
Comiwiny.  Ortlinary  Directors  :  When  not  more  thAii  fi  per  c^nt. 
dividend  nhall  bo  paid,  £150  each  |>er  iiiinum  ;  when  not  more  tlian 
10  percent,  dividend,  C'lOOcach  ;  and  t'tJOU  each  after  jiaymenr.  of  !(* 
per  cent,  dividend  ;  such  remuneration  to  bo  divided  an  the 
Director  themselves  shall  determine. 

The    Kloetrio    InstaUatton    and   Malntenanoo   Company,  for 

the  supply  of  electricity  to  the  Crystal  Palace,  Sydenham,  ivtnl 
district,  is  a  new  undertaking  with  a  capital  of  1100,000,  divide<l 
into  1(),(K)0  £10  shares,  of  which  6*it}  shares  have  been  alreafly 
allotted,  the  present  issue  being  £60,000  in  6,000  shai'ea,  1,124  of 
which  will  be  allotted  iva  fully  paid-up  to  Messrs.  J,  E.  H.  (iordon 
and  Co.,  Limited,  the  contractors,  in  part  payment  for  the  works. 
The  Company  has  obtained  n  provisional  order  from  the  Hoarti  of 
Trade,  which  has  been  duly  confirmod  by  Act  of  Parliament.  TUo 
objects  of  the  Comi3any  will  primarily  be  to  supply,  by  means  of 
oloctric  motors,  the  power  retjuirod  by  exhibitors  at  the  forth- 
coming Electrical  Exhibition  at  the  Crystal  Palace  in  the  ensuing 
winter,  and,  further,  to  supply  electricity  for  light  and  jxjwot  pur- 
poses to  the  Crystal  Palace  and  district  surrounding  it. 


CITY    NOTES. 


^H         BrazUian  Sabmarino  Tolograpli  Company.— The  rccoiptp  for 
^H     last  week  amounted  to  £4,261. 

^B        City  and  SouUi  liondon  Railway. — The  roceiuts  for  the  week 
^^      ending  16th  inst.  were  £653,  against  £821  for  tno  week  ending 

''  Btb  inst. 

Wo«t«m    and   BrasUlan   Telograph  Company. — The  receipts 

for  the  week  ending  August  14,  after  <ic>dnctiiig  IT  i«r  cent,  of  the 

receipts  payable  to  the  London  Plutiuu  ltra:eilian  Telegraph 


gross 
I  Company, 

L 


were  £'2,835. 


PROVISIONAL  PATENTS,  1891. 


AUtiVST    10. 

• 

13503.  Improvements  in    ele«trio    machines  and  apparatuses 
'for    dlfforontlal    phase    alternating    oartents.     Michael 
von     DoIivo-DobrowoUky    and     the    Com|»any    AUgcmcino 
Elektricitit       "       "-^haf' 
(Complete  -  "^o.) 


47,  LincolnV-inn  holds,  London 


Ugen: 
,  Lon 


Improvements  in  electrical    mntomatir  < 

ratus  for  weft  pile  cutting  macfalne*.  WiB««  ( 
0,-*car  Drey,  61,  ilHrionarcade,  Manchester. 

A    method  and  apparatus    for   «Ie«tri«al  ] 
vebioles.      Francis    Edward      Elmore,    '2^ 
buildingii,  London. 

ArotTST   1 1 . 

Improved  electric  time-reglaterins  »pp»J»aiil 
oaba  and  the  like.  Arthur  Douglas,  13,  Southamja 
King's  Crot:8,  London. 

Improvements  In  methods  an<l  &pparatiu  tmi 
and  atUising  eleotrlo  light.  James  Alfred  ' 
Rockley  road,  Shepherd's  BuhK.  I.«ondon. 

Improvements    in    eleotrioally     lieateA   vnm 
Mitchell,    115,    Cannon-street,    London.      (Ciinili* 
catiim.) 

Improvements    in    eleetrlo    steaxn    s 
Mitchell,    115,    Cannon-etreot,    London.      fConifU^ 
cation. ) 

Improvements  in  nnliiolar  oontlunoua  « 
or  dynamoeleotrlo  machines.     Jules  CaaderifJ 
amptonbuildingH,  London. 

AcucsT  12. 


13465 
13492 

I3;V2S 

13529 

i:i553 

13554 

i:<558, 

or  dynamoeleotrlo  maohinei 

ampton-buildin>;H,  London. 

ACCCST 

i;i5H0.  Improvements  in  electric   oondnctora. 

Heyl,  3K,  Alexander-street,  Berlin,  C,  (icrmsay. 
136*27.  An     Improved     altematins     eleotrle 

William   Blanch   Rrain  and  Arthur   James 
coln'a-inn-fioldii,  London.     (Complot-e  sp 

Aducst  13. 

13628.  Improvemenu  In  dynamos   for  g^n< 

Wil.-on  Kartnell,  Ron-ion's  building?.  Park 


l3tJ92. 
13705. 

i;ni4. 

13753. 

i:iH02. 
13H(H) 


Ai  <!rsT  14. 

Improvements    in    eleotrlo    arc    lompa.     Ail 

Mitchel-. Jones,  70,  Murket-stroet,  Manchester. 
An   Improved   oeupling  for   oonneettxis 
Alexander  Hhielf,  "0,  Wcllinijlon-Ptreot,  <;ia.'vo*- 
Improvements  in  and  relating   to    Apparataa 
soring  electric   currents.     Herbert    WoodrUle 
Vorltinnnj--ionp,  Karl's  Court,  London- 
Improvements     In     tolcgraphio    <}AU-t>o: 
MelvilU)  Clark,   5.'i,  Chancery -lane,    Loiidun    (Ji 
Noyuti,  Unite<]  Statett.)     (Complete  ^itociticAtioft^l 

Ariirwr  15. 

Improved  electric  current  generator  f -r 
multiple  phoso  alternating  currents.      .Tohaaira 

2.N,  .Snuth:iinpton-lu)ildii)<^b,  I^^jnrlon. 
Now   or   improved    machinery    for     covering 
duotors  with  leather.     (ioor*;o  Kug-hc**.  tiX,  Chm 
l.,ondou  (Ktnilo  Kdward  Lepnind,  Frariee. I   (i'om 

lication.) 


SPECIFICATIONS  PUBLISHED. 


1H.H45.  Propelling     tramway 
Hubcr  and  Mn;;eo.     Sd, 


ISOO. 

vebioles, 


eto. .    by    \ 


ims7. 

1 4S«)2. 

i:>2rio. 

i.V2.V2. 
■20712. 


Eleotriolty  counter.     Richard  and   otlicrs.     Hit 
Xlectrical  conduotors.     Hawtayne.      4<1. 
Eieetrio  clrontt  connections.     Stiiith.      Hd. 

iDoaudosoent  olootrlo  lampa      South.       vl. 
Eleotrlo  batteries.     Ortelli.     Sd. 


1S*)1. 


i 


'2219.  Electric  are  lamps.     Lever.     Hd. 
627G.   Eloctrto  cars.      Rlanchard.     6d. 
8041.  Electrical  hardening,  eto.     Hoult  (Riess). 
0702.  Socondary  batteries.     C'urrie.     8d. 
UMiU5.  Heating  metal  bars  by  eleetrioity.      An^ol. 
hMU)7.   Dynama-olectrlo  generators,   eto.       Lake  (Tbi 
Houston  Intcruatioual  Kloctiic  Couif>any|.      Sd. 


COMPANIES*  STOCK  AND  SUABE 


NaoM 


Bruah  Co , 

-  Pref,     

India  Rubber,  Gutts  Percha  k  Tolvgr&ph  Co. 

House- to- HouHo       

MetToi>olitan  Klcctric  Supply    ,  , 

London  Eltictrio  Supply ,., 

Swan  United    .......»,.**- 

St.  James' ...,,..,, 

Kntioual  Telephone     , 

Kleotrie  Cou«tniclioii 

Woatmin8t4ir  Klcctric 


10 
5 


10 
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NOTES. 


At  PraRue. — The  electn'c  railway  to  the  Baumgarten  com- 
**-menceil  running  on  July  18. 

Electric  Cars. — It  ia  stated  that  there  are  now  over 
J  ^00  electric  cars  running  regularly  in  the  city  of  Boston 

li<U.S.). 

^^  Chicago  is  to  have  an  underground  railway,  and  a 
^■bmpany  with  a  capital  of  10  million  dollars  has  been 
^^ormed  to  carry  out  the  work. 

i-       Electric  Railways. — A  practical  treatise  on  **  Electric 
Railways  and  their  Working,"  is  in  prejiaration  by  Dr. 
iAliOuis  Bell  and  Mr.  O.  T.  Crosby. 

W  Whiteohapel.  —  The  Whitechapel  Vestry,  having 
1^  determined  to  obtain  their  own  provisional  order,  have 
■Bnstructtid  their  clerk  to  take  the  necessary  proceedings. 

"    Personal.— Mr.  .T.  T.  Niblett,  recently  with  Mr.  Pitkin, 

*  has  joined  the  Mining  and  General  Lamp  Comijany  (who 
I  own  the  FitzGerald  lithanode  patents)  as  general  manager, 
^^  British  Association. — The  new  president-elect  of  the 
^KBritish  Association  is  to  be  Sir  Archibald  Geikio.  The 
"meeting  ie  to  be  held  in    Edinburgh,   commencing    3rd 

*  August. 

Early  Telegraph  Companies. — The  well-known 
^  financial  |japer  the  OnicU  is  publishing  a  series  of  very 
w    interesting  articles  on  the  early  financial  and  commercial 

■  history  of  the  Atlantic  telegraph  companies. 

>9       Appointment. — Mr.  T.  Smith,  five  years  engagcl  at 

*  Messrs.  Immisch's  works  at  Kentish  Town,  has  beenapi>ointed 
^  secretary  to  the  General  Electric  Traction  Company,  which 
p  position    was   rfsndered   vacant  by  the  sad  death   of  Mr. 

*  Mackenzie. 

Lowestoft. — The  town   clerk   of  Lowestoft  has  been 

'*     instructed  to  report  to  the  Town  Council  as  to  the  cost  of 

obtaining  a  provisional  order  under  the   Electric  Lighting 

■  Acts  ;  and  also  as  to  the  charges  made  for  electric  current 
in  other  towni. 

Maidstone. — The  Maidstone  Local  Board  are  giving 

their  earnest  attention  to  the  Fubjoct  of  the  electric  lighting 
I      of  the  town,  and  have  appointed  the  Mayor»  ex-Mayor,  and 
Alderman  Long  as  a  committee  to  make  enquiries  as  to  the 
pro|>08ed  provisional  order. 

Spain. — An  electric   central   stution    is  shortly  Ui   be 

erected  at  the  mill  belonging  to  one  of  the  large  capitalists 

in  Arajijuez.     A  water  power  of  180  h.p.  will  be  applied  to 

ligbi  31  arc  lamps  and  GOO  incandescents.     Three  Siemens 

I      four  pole  dynamos  are  to  be  used. 

'  City  Lighting. — The  Board  of  Trade  have  given  their 

final  consent  to  Lhc  transfer  to  the  City  of  London  Electric 
Lighting  Company,  Limited,  the  provisional  orders  granted 
to  the  Brush  Electric  Engineering  Company,  Limited,  and 
the  Laing,  Wharton,  and  Down  Coaatruction  Syndicate, 
Limited. 

EdinboTKh. — On  Tiusday,  at  a  meeting  of  the  Edin- 
!  buigh  Town  Council,  a  reprosenUition  was  made  by  the 
town  clerk,  submitting  the  Edinburgh  Electric  Lighting 
Order,  and  craving  a  lemit  to  the  Lord  Provost's  Com- 
mittee to  consider  and  rei>ort  what  ste]>8  should  be  taken 
under  the  order. 

Telephone  Wire  Struck  by  liishtningr.— In  thts 
storm  passing  over  the  City  un  Aiignat  19  the  tclcphont- 
wire  at  5C.  Patcrnostorrow  was  struck  by  lightning,  which 
set  the  boll  ringing.  The  Hash  wiw  very  vivid,  and  the 
bell  had  ceased  before  the  peal  of  thunder  was  heard.  The 
time  was  about  1.43. 


^tn 


Edinbnrg^h. — At  Edinburgh  Town  Council,  on  Tuesday, 
a  representation  by  the  town  clerk,  submitting  the  Edin- 
burgh Electric  Lighting  Order,  was  remitted  to  the  Lord 
Provost's  Committee  to  consider  and  report  what  steps 
should  be  taken  luider  the  order  to  institute  the  commence- 
ment of  electric  lighting. 

Hissing:  of  the  Arc. — In  order  to  suppress  the  dis- 
agreeable noise  in  the  arc,  an  inventor  of  the  name  of 
Allison  has  devised  the  plan  of  mixing  an  alkali  silicate 
with  the  carbon.  The  evaporation  of  this  as  the  arc  bums 
forms  a  conducting  vapour  which  is  slated  to  overcome  the 
inconveniences  of  hissing. 

Electric  Motor  Ontfit. — We  notice  in  an  American 
paper  a  cut  of  an  electric  motor  and  battery  mounted  on 
one  stand.  Such  a  thing  as  this  is  at  once  a  novelty  and 
useful  piece  of  apparatus  that  is  sure  to  find  favour,  and 
would  be  worthy  of  the  attention  of  manufacturing  electri- 
cians for  small  sizes  of  motors. 

New  Buildings. — Nunwick  Ilall,  near  Penrith,  is  about 
to  be  reconstructed  for  Mr.  R.  Heywood  Thompson,  the 
architect  being  Mr.  Charles  J.  Ferguson,  F.S.A.,  Carlisle. 
This  should  be  a  favourable  time  for  introducing  the  "  new 
illuminant."  The  same  with  the  Armagh  Asylum,  which 
is  to  be  added  to.  Address,  Secretary,  Board  of  Control, 
Dublin. 

Bilaton. — At  the  last  meeting  of  the  BUston  Town 
Council^  the  clerk  (Mr.  J.  D.  Wassell)  was  directed  to 
advertise  for  tenders  for  lighting  the  Market  Hall  by  elec- 
tricity ;  also  to  ascertain  from  the  Bilstou  Gas  Company 
what  sum  they  would  pay  the  Commissioners  for  the 
privilege  of  lighting  the  hall,  the  company  to  provide  all 
gas  fittings. 

"Punch"  on  Electric  Lighting. — PuTich  has  a 
rigorous  cartoon  this  week  showing  a  British  householder 
coutemplaiing  theimp  "Electricity''  seated  on  an  indescrib- 
able heap  of  picks,  stones,  and  cables,  and  holding  up  his 
lamp.  Elk(.truj  Light  ;  "  What,  won't  you  let  me  in — a 
dear  little  chap  like  mo  1 "  Houheuolbku  :  **  Ah  !  You're 
a  little  too  dear  for  me — at  present." 

Utilisation  of  Water  Power. — A  company  has  been 
formed  at  Solotburn,  with  a  capital  of  800^000f.*  to  construct 
a  canal  between  the  Rivers  Emme  and  Aar  :  the  fall  of 
water  so  made  will  bo  used  to  drive  electric  machinery. 
Two  companies  have  been  formed  in  the  Jura  for  the 
utilisation  of  the  power  of  the  waterfall  "  Saut  du  Doubs  " 
for  the  electric  traiiemibsion  of  power. 

Eleotrio  Miner's  Ifamp. — We  are  glad  to  learn  that 
the  prospect  of  work  in  electric  miners'  lamps  is  distinctly 
bright.  Several  of  the  larger  collieries  in  the  North  of 
England  are  in  negotiation  for  the  extensive  introduction 
of  a  storage  battery  lamp,  and  one  colliery  owner — subject 
to  a  test  wbich  the  lamps  are  well  calculated  to  withstand — 
is  understood  to  have  given  an  order  for  (iOO  of  these  electric 
miners'  lamps. 

Oas  Engine  Storage  Cars. — The  curious  combination 
of  gas  engine,  dynamo,  motor,  and  storage  batteries,  all 
placed  on  ii  car,  advocated  by  Mr.  \V.  H.  Palton,  is  stated 
to  have  been  tried  at  Pullman  "  with  much  success."  It 
seems  an  absurdity  to  engineering  minds.  There  is  one 
theoretical  advantage,  however,  that  the  kinetic  or  potential 
energy  of  the  car  going  down  hill  can  be  recovered  and 
stored  in  the  accumulators. 

Liverpool  Eleotrio  Railway. — Ihe  electric  power 
for  the  Liverpool  Overhead  Electric  liailway  is,  we  under- 
stand, to  be  obtained  from  motors  on  each  cor,  and  not 
from  an  electric  locomotive.  The  reason  for  this  is  the 
greater  economy  of  traction,  there  being  plenty  uf  room  in 
the  overhead  railway  for  the  fitting  of  motors  under  the 
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carriages,  an  arrangement  which  could  not  be  carried  out 
in  the  restricted  space  in  the  tunnel  of  the  South  London 
line. 

Electric  Pinnaces. — We  are  pleased  to  learn  from 
the  General  Electric  Traction  Company  that  they  have 
received  a  third  order  for  an  electric  pinnace  from  the 
Russian  Government.  The  field  for  these  electric  pinnaces 
is  very  extensive,  and  it  is  understood  that  it  is  intended  to 
fit  several  ironclads  which  have  already  electric  light 
machinery  on  board  entirely  with  these  electric  boats. 
Their  use  for  the  large  Atlantic  liners  is  also  under  contem- 
plation. 

Mont  Blanc  Observatory. — M.  Imfeld,  a  Swiss 
engineer,  has  been  engaged  to  examine  the  nature  of  the 
summit  of  Mont  Blanc  for  the  construction  of  M.  Jansen's 
proposed  observatory.  Tunnels  through  the  ice  are  being 
made  at  a  point  where  it  is  thought  that  the  ice  is  not  over 
40ft.  thick.  The  conditions  may  be  imagined  from  the 
fact  that,  in  spite  of  the  coke  stoves,  the  temjierature  never 
rises  above  zero  ;  the  ink  freezes,  and  water  boils  at  83deg. 
C,  so  that  they  cannot  properly  cook  their  meals. 

The  Barmen  -  Klberfeld  Elevated  Electric 
Railway. — It  is  stated  that  the  difficulties  in  the  way 
of  giving  a  practical  outcome  to  the  projected  elevated 
electric  railway  from  Barmen  to  Elberfeld  a|)pear  to  have 
been  overcome,  as  Messrs.  Siemens  and  Halsko,  of  Berlin, 
have  now  received  instructions  to  proceed  with  the  con- 
struction of  the  line.  The  railway  will  start  from  Barmen 
parallel  with  the  River  Wupper,  which,  near  Elberfeld,  will 
be  spanned  by  a  massive  wroughtriron  bridge  to  cany  the 
railway. 

New  Insulation. — A  new  insulating;  material  is  manu- 
factured by  M.  E.  Legrand,  composed  of  leather  cuttings 
reduced  to  an  impal|>able  powder,  afterwards  agglomerated 
by  a  special  process  under  considerable  pressure.  The 
leather  thus  treated  is  no  longer  spongy,  and  is  absolutely 
impermeable,  having  an  insulation  resistance,  according  to 
the  Bttlldin  InUrtmtiomil,  of  about  1,000  megohms.  It  is 
incombustible,  and  stands  the  great  currents  that  can  be 
carried  by  the  wires  which  it  covers  without  melting  or 
burning. 

Deep  Mining^, — It  is  proposed  at  Wheeling,  Virginia, 
to  bore  a  hole  direct  into  the  earth  for  20  miles  or  so,  and 
10ft.  a  day  is  now  being  constantly  achieved.  It  is  imagined 
that  rich  metal  will  be  struck  at  some  point  lower  down 
than  usual,  perhajia  melted  metals — copper,  iron,  or  even 
gold  and  platinum — when  the  ore  would  spout  up  of  its 
own  accord  without  expense  of  mining.  Fear  is  ex(>ressed 
that  they  may  cause  a  miniature  volcano,  but  it  is  more 
likely  that  they  will  strike  water  or  oil  before  great  depth 
is  attained. 

Electric  Walking-stick. — The  ingenious  M.  Trouv6 
has  again  distins^iished  himself  by  the  construction  of  an 
electric  walking-stick,  of  which  the  knob  consists  of  a  small 
electric  lamp  in  thick  glass  bidb,  and  the  battery  being 
two  cells  of  a  peculiar  shape  down  the  cane  itself.  The 
lamp  gives  sufficient  light  to  read  a  newspaper  in  a  train, 
or  to  light  one'self  upstairs  at  night.  The  genus  "  masher" 
will  now  have  a  chance  to  learn  something  about  electrical 
science,  and  at  the  same  time  greatly  amuse,  interest,  and 
astonish  their  friends. 

Weymerach  Battery. — During     ■  t  few  months 

the  Weymersoh  Electric  Battery  Syn*  i   2,  Victoria- 

mansions,  Westminster,  have  made  i  ^  improve- 

ment in  the  desiur         *  nr  battery  ai.]  *d  of  its 

application  to  vj|  'Mil   puri>otfr  'Pose 

giving  an  exhib  ilitiosof  «y 

(Friday)  and  oi  'mbefj 


may   be   seen    charging    accumulators,    running  t 
Blackman    fan.    and   working  a  Merry  weather 
12  gallons  a  minute  capacity. 
Oil  V.  Electricity  at  Helaton. — The  Town 

of  lielston  last  week  appointed  a  committee  to  * 
necessary  steps  forthwith  to  invite  tenders  for  the 
of  the  town  with  oil  lamps  in  an  efficient   manner, 
necessary,  on  account  of  urgency,  to   enter   into 
contracts  for  carrying  out  the  lighting, avoiding, if 
view  of  electricity  in  future),  the  purchase  of  any  oil 
The  committee  were  also  allowed  JCIO  for   the 
consulting  an  electrical  engineer  as   to  the  probable 
lighting  the  streets  by  electricity. 

Coat  of  Electric  Lightins  Acts. — We  Dot« 

the  last  meeting  of  the  Edinburgh  Town  Council, 
representation  of  the  city  chamberlain,  the 
£272.  138.  3d.,  the  cost  of  the  promotion  of  the 
Corporation  Electric  Lighting  Order,  1891|  wai 
from  ihe  genend  police  purposes  account  to  the 
account  opened  in  the  municipal  department  for  »d' 
of  ex[)enses  in  connection  with  the  promotion  of  the  (Hi 
The  cost  of  obtaining  a  provisional  order  is  often  pit 
from  £300  to  £400.  It  will  be  seen  from  the  abovett 
the  cost  to  the  Edinburgh  Corporation  haa  been  Iqk  tk 
the  former  figure. 

Deptford   Station. —  The  statement   recently  ia^ 

that  Mr.  Ferranti  had  left  the  London  Klectric  CoatpM 
and  gone  abroad,  resolves  itself  into  the  fact  th&t  tk 
Deptford  station  now  being  completed  for  100,000  Uifk 
of  which  only  30,000  are  yet  taken  up,  and  the  need  k 
economy  pressing,  the  engagement  of  Mr.  Ferranti  u  cM 
engineer  to  the  corporation  (which  was  coincident  with  )k 
post  as  contractor)  has  in  due  course  come  to  an  end.  It 
Ferranti  is  now  devoting  hia  whole  energies  to  the  denlif 
ment  of  his  business  at  Charterhouse-square,  which  ki 
naturally  received  only  a  portion  of  bis  attention  duii| 
the  great  work  at  Deptford. 

Snbatitate  for  Platinum. — It  was  recently  ann 
that  Captain  Walters,  of  Vienna,  had  invented  a  substiti 
platinum  for  incandescent  lamp  manufactures.  The 
seems  to  consist  of  tin  95  parts  and  copjier  five  parts  by 
but  other  ingredients  may  bo  employed.  It  may  be  mini 
with  half  to  1  per  cent,  of  lead  or  zinc.  The  alloy  adbcv 
strongly  to  glass  surfaces,  and  is  of  the  same  coefficw 
expansion  as  glass — a  property  hitherto  only  possessed  \ 
platinum,  which  is  of  course  the  cause  of  the  use  of  tfci 
otherwise  far  too  precious  metal.  The  new  alloy  melta  i 
360dtg.  C,  and  if  its  promise  be  carried  out  should  be  < 
the  utmost  utility  in  electric  lamp  manufacture. 

Coarse  of  Reading.—Dr.  Louis  Bell,  in  the 
Worlds  has  a  chatty  and  useful  article  on  a  **  Coi 
Electrical  Reading."  Whilst  giving  the  names  of  some  < 
the  most  useful  books,  he  gives  also  much  practical  adrio 
**  There  is  no  royal  road,"  he  says,  **  to  electrical  knowledj 
and  he  who  seeks  it  is  bound  for  continued  and  exaspemtiD 
disappointments.  The  natural  tendency  is  to  begin  roadifi 
special  works  before  the  general  ones  have  been  maatara 
and  the  result  of  this,  too  often,  is  a  sort  of  half-bski 
electrician,  neither  capable  of  avoiding  difiBculties  no 
what  is  more  important,  of  extricating  himself  if 
the  misfortune  to  run  foul  of  them." 

British  Association  Grants.— The  British 

tion  have  adopted    the   following   money  granta, 

others,  to  be  appropriated  to  scientific  purposes  :  Hlectric 
stendords  (partly  renewed),  £27  ;    meteorological    obsem 
on  Ben  Nevis,  £50  ;  photographs  of  meteorologic 
^ona,  £15  ;  Pelliau  equation  ubles  (partly  renewed 
of  mathematical  functions,  £15;  electrolyai 
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^6  ;  discharge  of  electricity  from  points,  £50  ;  seismological 

phenomena  of   Japan,  XIO  ;    analysis   of    iron   and    steel 

Wrenewed),    £8.    16s.  ;     formation    of   haloids    from    pure 

iPttateriAls  ({mrtly  renewed),  £25.  58. ;  properties  of  solutions, 

£10  ;   action  of  light  upon  dyed  colours  (partly  renewed), 

£10. 

Cork,— Says  the  Oas  PForld :  "  Fcom  what  ihe  chairman 
cof  the  Cork  Gas  Consumers'  Company  said  to  the  ahare- 
-  holders  at  the  half  yearly  meeting  last  week  it  is  apparent 
-that  the  directors  of  the  company  moan  business   hy  their 
f.  proposal  to  acquire  powers  to  supply  the  electric  light.    We 
hope  they  will  persevere  with  the  scheme,  and  so  give  the 
gas  world  generally  an  opportunity  of  judging  what  the 
prospecU  are  of  a  gas  company  being  able  profiubly  to 
supply  the  electric  light.     It  will  be  observed  that  the  idea 
'  of  the  directors  is  to  use  gas  engines  for  the  generation  of 
the  electric  current.     They  are  fortunate  in  having  a  secre- 
tary in  Mr.  Denny  Lane  who  has  made  a  thorough  study 
'  of  both  gaa  engines  and  the  electric  light." 

Manchester. —  The   arrangements   for   supplying   the 
^  public  with  the  electric   light  are  being  rapidly   pushed 
jj|iorward    by    the    Electric    Lighting  Commiitee  of    the 
i;  Manchester  Corporation      This  committee  had   a  meeting 
last  week,  and   decided   to   make  certain  recommendations 
to  the  Gas  Coramitteo  with  reference  to  the  details  of  the 
scheme.     If  the   Gas  Committtio  approve  the  recommen- 
dations, then  the  sanction  of  the  Council  will   have  to  be 
obtained.     Thoy   recomraend,   In  the   (irst   place,  that   an 
engineer  be  appointed  to  [irepare  plans  and  specifications 
"  for  carrying  out  the  work.      The  committee  do  not  as  yet 
intend  to  interfere  at  all  with  the  existing  plan  of  street 
■  lighting ;  and  the  electric  supply  will  be  for  houses,  sho|>s, 

'•  and  public  buildings  generally. 
H 

Eloctrioal  Accessories. — A  com[>any  was  formed  a 

peat  or  so  ago  under  the  name  of  the  Electrical  Accessories 
cimpany,  in  connection  with  Messrs.  Drake  and  Gorham, 
nd  has  been  carried  on  from  the  same  office.  A  great 
!iny  useful  and  ingenious  tiltings  were  designed  and 
ttanufacturod,  and  a  considerable  measure  of  success  has 
een  attained,  but  the  definite  connection  of  a  manufacturing 
ith  a  contracting  company  rather  militated  against  wider 
Ktension,  and  we  now  learn  that  the  interest  of  Messrs. 
)rake  and  Gorham  in  the   company   has   now   been   trans- 

lerred,  with  all  patterns,  modeh,  and  patent  rights,  to  the 
omjjariy,  which  is  now  entirely  distinct.  The  Electrical 
Lccessories  Company  will  carry  on  business  under  the 
ime  narao,  and  will  shortly  remove  to  another  address. 

Continuoas-Carrent  Transmission  at  Frank* 
fort. — Besides  the  alternate-current  transmission  at  Frank- 
fort, the  commencement  of  which  we  announce  elsewhere, 
an  installation  of  considerable  importance  has  been  almost 
at  the  same  time  started  from  Offenbach  to  Frankfort  by 
continuous-current  transmission.  This  has  been  carried 
out  by  the  Lahmeyer  Company,  of  Frankfort,  and  consists 
in  the  transmission  of  100  h  [).  a  distance  of  six  miles. 
The  current  is  a  continuous  one  from  a  drum  armature 
compound-wound  dynamo  of  2,000  volts,  transformed  in  a 
secondary  dynamo  at  the  exhibition  to  70  volts  for  supplying 
electric  light  and  motors.  The  Lahmeyer  system  of  direct- 
cunent  transformers  is  patented.  The  same  firm,  as 
already  mentioned,  exhibits  the  Haselwander  rotary-current 
motor,  besides  a  distribution  of  power  on  a  low-tension 
circuit. 

Wjrnward  Park. — A  largo  installation  has  just  been 
completed  by  Messrs.  Drake  and  Gorham  for  the  Marquis 
of  Londonderry,  comprising  U|»ward8  of  1,000  lights  of 
difTerent  candle-powers.  The  plant  consists  of  two  Davey- 
Paxman  Lancashire  boilers,  which  provide  steam  for  two 


horizontal  compound  engines  driving  two  40-unit  dynamos. 
A  smaller  Robey  engine  is  also  fixed  to  drive  a  l5-unit 
machine,  so  that  a  small  current  may  be  generated  economi- 
cally. This  method  of  supplying  a  small  plant  as  an 
auxiliary  to  the  larger  engines  has  been  largely  adopted  by 
Messrs.  Drake  and  Gorham  in  their  country  house  installa- 
tions, and  they  find  that  it  effects  a  considerable  economy, 
as  during  a  considerable  portion  of  the  year  the  number  of 
lie;bts  required  is  but  small.  The  superintendence  of  the 
work  during  erection  was  carried  out  by  Mr.  A-  A. 
Campbell  Swinton. 

DisapxMarinff  Lampposts.— An  ingenious  suggestion 
has  been  made  to  the  Brussels  authorities  with  regard  to 
the  electric  lighting  of  their  principal  streets,  and  pirticu- 
larly  of  the  Grand'  Place,  in  which  the  Hotel  do  Villo  is 
situated.  It  has  hitherto  been  objected  to  the  plans  for  the 
electrical  ilhimination  of  this  square,  that  the  poles  on 
which  the  lights  were  hting,  and  all  proposed  improvements 
in  the  lamjM,  were  out  of  harmony  with  the  surrounding 
architecture,  which  is  of  an  exceedingly  interesting 
character  (many  of  the  buildings  being  in  the  old  style), 
and  were  apt  to  be  an  eyesore  in  the  daytime.  It  is  now 
proposed  that  the  light  shall  be  shed  u[>on  the  square  from 
tall  steel  standards,  which  will  be  sunk  in  deep  sheaths 
underground  in  daylight,  and  elevated  by  hydraulic  pressure 
at  dusk.  Prizes  of  l.OOOf.  and  DOOf.  are  offered  for  the 
best  design  of  lamp[>ost. 

An  Enormoas  Mlerosoope. — The  Poeller  Physical 
Optical  Institute  of  Munich  have  under  construction  an 
enormous  microscope  for  exhibition  at  Chicago  in  1893. 
It  will  magnify  to  16,000  diameters,  or,  as  onlinarily  fitted, 
to  11,000  diameters.  An  electric  light  of  11,000  c.p.  is  to 
be  used  for  illuminating  the  image,  which  is  to  be  projected 
on  a  screen.  As  the  heat  from  this  powerful  light  would 
derange  the  focus  by  expansion  of  the  metal,  an  ingenious 
device  is  used  to  cool  the  metal.  This  is  a  small  copf^r 
cylinder  filled  with  liquid  carbonic  acid  under  a  pressure  of 
3501b.  to  the  square  inch.  It  is  connected  with  the  micro- 
8coi>o  in  such  a  manner  that  an  electric  regulator  auto- 
matically opens  a  valve  and  allows  a  drop  of  the  acid  to 
escape  in  a  spray  on  the  metal  to  be  cooled ;  the  liquid 
immediately  evaporates  and  produces  intense  cold.  The 
whole  cost  of  the  instrument  is  said  to  be  nearly  £2,000« 

Hlfirb-Tenaion    Continaons-Cnrrent  System. — A 

corres[>ondent  of  the  Tinu\<,  writing  with  reference  to  the 
use  of  high-tension  continuous  currents,  states  (apparently 
officially)  that  the  Electric  Installation  and  Maintenance 
Company,  Limited,  are  about  to  supply  the  Crystal  Palace 
and  district  with  electricity  on  the  system  of  a  high-tension 
continuous  current,  with  transformers  and  a  reserve  of 
accumulators,  and  that  a  similar  system  is  also  al>out  being 
carried  out  for  lighting  the  city  of  Oxford.  The  advantage 
of  the  system  consists  in  being  able  to  supply  a  whole  town 
from  one  generating  station,  the  low-tension  distribution 
into  the  houses  of  consumers  available  both  for  light  and 
[>ower  being  made  from  small  subsidiary  stations,  working 
automatically,  and  with  little  or  no  supervision.  The  first 
cost  of  this  system  is  not  greater  than  that  of  any  other, 
while  the  cost  of  working,  from  the  fact  of  the  machinery 
being  always  on  full  load,  is  very  economical. 

Ipswioh. — The  chairman  of  the  Ipswich  Lighting  Com- 
mittee last  week  road  a  letter  from  Messrs.  R.  D.  and  J.  B. 
Eraser,  in  which  they  agreed  to  erect  at  their  own  expense 
two  electric  arc  lam}>8  and  brackets  on  their  premises,  each 
lamp  to  cost  them  £30.  They  also  agree  to  provide  elec 
tricity,  necessary  carbons,  and  attendance,  for  the  said  two 
arc  lights  of  500  c.p.,  and  keep  the  same  alight  during 
the  same  hours  as  the  other  jmblic  lamps,  for  the  next 
10  years,  if   the   committee   pay  £15  per   annum.     This 
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18  a  fraction  over  1^.  an  hour  with  an  average  of  10  hours 
per  day.  The  present  tamp  and  fittings  to  become  Messrs. 
Fraser's  absolute  property,  as  those  it  is  proposed  to  erect 
shall  be.  It  was  stated  that  some  time  since  an  arrangement 
waa  made  for  one  lamp,  the  first  cost  of  which  was  £26, 
and  that  the  present  lighting  cost  J&IO.  17s.  Gd.,  against 
the  proposed  £16  ;but  if  two  or  throe  other  street  lamps 
could  be  extinguished,  for  each  another  £3  would  be  taken 
ofl.  It  was  unanimously  agreed  to  accept  Messrs.  Fraser's 
offer. 

Growth  of  Electric  Lighting:. — Mr.  W.  TI.  Massey, 
writing  to  the  Jtm^.v  with  reference  to  the  recent  articles 
on  the  growth  of  electric  lighting  in  London,  says  that  it 
is  an  ofjen  secret  that  some  of  the  existing  companies 
cannot  earn  a  dividend  unless  the  price  pei  Board  of  Trade 
unit  is  raised.  The  number  of  incandescent  lamps  may 
increase,  but  there  is  a  decided  tendency  towards  economy 
amongst  the  users  of  them,  so  that  the  earning  power,  so  to 
speak,  of  each  lamp  will  bo  steadily  reduced  ;  and  exten- 
sions may  lead  to  actual  loss  instead  of  gain  to  the  supply 
companies.  Makers  of  dynamos,  steam  engines,  and  other 
apparatus  are  interested  in  showing  the  contrary  ;  but  the 
fact  is  (Mr.  Massey  adds),  nevertheless,  as  stated.  With 
regard  to  the  relative  positions  of  England  and  America, 
he  says  that  when  in  the  United  States  last  winter,  he  was 
surprised  to  find  that  even  then  in  London  alone  there 
were  more  incandescent  lamps  than  could  be  heard  of  in 
five  of  their  largest  cities  (including  New  York)  all  put 
together. 

Obitaary. — We  are  sorry  to  have  to  report  the  death 
of  Hon.  Henry  Cecil  Raikes,  the  Postmaster-General  of  the 
United  Kingdom,  at  the  comparatively  early  age  of  53. 
Mr.  Kaikcs  had  long  been  ill,  owing  doubtless  to  the 
severe  strain  of  Parliamentary  Post  Office  duties,  to  say 
nothing  of  his  other  commercial  work,  for  he  was  director 
in  several  companies.  It  was  reported  that  he  had  been 
struck  by  lightning  while  riding  in  Hyde  Park,  and  though 
it  is  perfectly  true  be  was  riding  in  the  park  during  the 
thunderstorm,  it  is  by  no  means  certain  that  he  really 
suffered  a  shock.  It  would,  indeed,  have  been  too  grim 
that  the  chief  user  of  electricity  i[i  England  had  sulTered 
from  the  effects  of  electric  shock.  Mr.  liaikos  only  came 
before  the  technical  world  by  reason  of  his  position  as 
chief  of  the  Post  Office,  and  it  would  be  idle  to  deny  that 
considerable  friction  existed  under  his  rule.  He  endeavoured 
to  do  his  duty  faithfully  to  his  employer,  the  Govern- 
ment, and  in  him  they  have  undoubtedly  lost  a  painstaking 
and  devoted  servant. 

WillBon  Dynamos. — Industries  is  sharply  taken  to 
task  by  Mr.  Thos.  L.  Willson — the  designer  of  the  immense 
Willson  dynamo  for  manufacture  of  aluminium  in  America — 
for  its  description  and  remarks  thereon.  In  the  first  place, 
the  output  of  the  machine  is  7,500  am])ere5  at  100  volts 
instead  of  15,000  at  50  volts,  as  incorrectly  stated,  and  the 
current  density  is  therefore  only  2,500  amjjerea  [>er  square 
inch  instead  of  5,000  as  stated.  Again,  with  regard  to 
Foucault  currents,  where  enormous  waste  of  power  and 
great  sparking  was  expected,  Mr.  Willson  states  that  the 
Foucault  currents  are  not  a  serious  matter,  as  evidenced  by 
the  fact  that  the  dynamo  gives  an  efficiency  of  conversion 
of  over  95  ()er  cent,  and  runs  absolutely  without  sparking. 
Where  there  is  only  one  convolution  of  armature  winding 
(as  in  this  dynamo)  there  is  minimum  of  sparking,  and,  as 
a  fact,  be  says,  the  machines  ruti  ipiitu  spurkless  at  any 
load  within  their  limits  of  capacity.  Other  little  matters 
are  also  explained,  demonstrating  the  worthiness  of  work- 
manship and  design  of  this  dynamo. 

South  Shields. — The  Corporation  of  South  Shields  is 
desirous  of  receiving  proposals  from  electric  lighting  com- 


panies and  others  for  the  laying  down,  manttfactim, 

and  working  of  the  electric  light  in  the 
pursuance  of  the  provisional  order  granted  by  tfc» 
of  Trade  to  the  Corporation,  and  which  has  rwjenily 
the  Royal  assent.  The  Corporation  is  authorised 
down  distributing  mains  within  certain  streeli 
a  period  of  two  years,  and  offers  are  in' 
supplying  certain  streets  with  electric  light, 
term  of  years  and  at  a  price  per  annum,  and  witfc^ 
conditions  as  may  be  stated  in  the  proposal,  and  Xht  M 
may  contain  proposals  for  supplying  the  remainder  4 
town  or  any  parts  thereof.  Proposals  to  be  sealed  laji 
to  Mr.  J.  M.  Moore,  town  clerk,  35,  Market-place.  S( 
Shields,  by  September  16,  endorsed  "  Proposals  for  Qm 
Lighting."  Any  person  may  obtain  a  copy  of  the  JU 
Parliament  confirming  the  order  from  Messrs.  Ejita 
Spottiswoode,  printers  to  the  Queen,  Fetter-lane,  h»k 

The  Invention  of  Fuses. — Here  is  the  account  c^^ 
invention  of  the  fusible  strip,  as  given  in  the 
technical  press.  Early  in  November,  1879,  Edisoo  w 
invited  a  number  of  prominent  men  to  see  hi«  thr»« 
system  and  the  carbon  filament.  Someone  asked,  "W 
would  happen  if  anyone  put  a  bar  of  metal  acTosIl 
wires?"  "  It  would  short^rircuit  the  whole  busina^ni 
the  thing  wouki  bo  a  fizasle,"  Edison  pondered  \hem 
saw  the  importance  of  the  question,  especially  as  sun  i 
the  guests  wore  known  to  be  not  too  favourably  di^wd 
Finally  ho  ordered  the  wire  to  be  cut  in  several  places, fl 
these  breaks  were  connected  with  little  strips  of  levl  i 
whole  laboratory  being  kept  busy  casting  strips  1 
complete  the  story,  it  is  said  that  a  now  well-known  di 
trician  did  actually  suggest  the  playing  of  a  joke  bylijii 
a  bar  across  the  wires,  to  which  the  assistant  nsBetitatll 
only  effect  being  that  two  or  three  lamps  went  out,  Vitll 
rest  went  on  as  usual.  We  wonder  whether  this  mid 
first  use  of  the  fusible  strip,  and  more,  why  be  M 
patent  it. 

Bleotrocnltare. — Experiments  have  been  carried « 
in  France,  in  Lot^et-Garonne^  by  M.  Barat,  uj>on  theipi 
cation  of  electricity  to  the  culture  of  potatoes,  tomiti 
and  hemp.  A  row  of  hemp,  subjected  to  the  influenw 
the  electric  current,  produced  a  row  of  stalks  ISin.  bid 
than  those  not  electrified  in  the  same  time.  A  kilograaii 
(2'21b.)  of  potatoes  planted  in  the  jiath  of  the  current  f 
duced  '21  kilogrammes  of  very  large  and  healthy  tab! 
while  the  unelectrified  patches  only  gave  12J  kilogrson 
of  medium  size.  The  electrified  tomatoes  also  became  li 
some  eight  days  before  the  others.  A  curious  fad  1 
been  remarked  by  M.  Barat  in  his  experiments.  If  a  qa 
tity  of  manure  is  near  the  positive  i>ole,  the  cODStitai 
^larts  of  this  manure  are  transported  towards  ' 
negative  pole,  and  their  effects  make  themselvai  I 
around  a  distance  of  some  yards.  This  would  seen 
be  a  fresh  proof  of  the  opinion  long  advanced  upon  tbep 
played  by  electricity  in  the  growth  of  plants,  an  opin 
also  adopted  by  M.  Specnew,  who  has  given  some  attetit 
to  these  phenomena :  this  is,  that  the  action  of  the  eled 
current  upon  plants  seems  to  consist  in  the  more  active  ( 
solution  of  the  organic  principles  existing  in  the  soil  igh 
are  thus  brought  within  the  reach  of  the  roots.  Mt 

Electrio    Welding:    Company.— We    have    JH 

times  alluded  to  the  fact  that  a  large  comjiany  wag  to 
tloated  to  work  the  electric  welding  patents  of  Prof.  Eli 
Thomson.  This  company,  under  the  name  of  the  Elect 
Welding  Company,  has  been  brought  out  this  week,  witi 
capiUl  of  £460,000  in  15,000  ordinary  shares,  uki 
10  percent,  cumulative  dividend,  and  1,000  founders'  sba 
of  £10  each,  taking  half  the  profit  over  10  per  cent.  The  fi 
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_^  is  of  £2C0,000,  ono-third  of  wbich  will  be  Uken  by 

^vendors.     The  Applications  close  on  Saturday.     The 

>n  uro  Sir  Ooo.  Barclay   Bruco  (Past  Pros.  I.C.E.), 

^Ashmead    Bartlett,    M.P.,    Cajttain    A.   H.    Chapman 

*«r8.      Clarke,     Chapman,     and     Co.),      William     F. 

wb,     J.  P.     ( Vulcan      Iron     AVorks),     and      Joseph 

%caid,    M.I.C.E,  ;    consultinf^   engineer,    Sir    Frederick 

well  i  office,  2,  Tokenhouse-buildings,  E.C.     We  huvo 

ly  commented  several  times  upon   the  enterprise.     It 

tated  that  besides  the  machine   which  the  London  and 

«th-Weatern   Railway  Company  has   running  at  Crewe, 

^din^  plants  have  been  installed  or  are  in  course  of  instal- 

11  on  approbation  or  exhibit,  as  follows  ;  One  at  the  Lan- 

ire  and  Yorkshire  Railway  Worksatllorwich;  throe  at  the 

Hfks  of  Messrs.  Mather  and  Piatt,  at  Salford  ;  one  at  the 

irks  of  the  Liverpool  Condenser  Company,  Liverpool ;  one 

e  works  of  Messrs.  Clarke,  Chapmati,  and  Co.,  Qates- 

id ;  one  at  Messrs.  Dobaon  and  Barlow's,  of  Bolton  ;  one 

Messrs.  Stewart  and   Clydesdale's,  at  Coatbridge,  near 

^asgow;  one  at  Sir  George  Elliott's,  at  Cardiff;  one  has 

lOn  ordered  for  Palmer's  Shipbuildini^  and  Iron  Comj)any, 

iinited,  of  Jarrow  on-Tyne  ;  and  one  may  be  soon  in  full 

)rk  at  Fanshawe-street,  Hoxton. 

The   Koasmine  Diffusion  Battery,— The  diffusion 
»ttery  of  M.  Kousmitio   h^xs   boon  much  used  in  Russia, 
making    use   of    the   phenomsoon    of    diffusion,    M. 
^onamino  has  succeGded  in   overcoming   the  increase   in 
ternal  resistance  of  the  bichromate  of  potash  battery  due 
the  formation  of  crystals  on  the  positive  electrode.     The 
i^yOsitive  caibon  electrode  consists  of  four  strips  attached  to 
ae  lid  of  the  battery.    The  negative  zinc  electrode  consists 
1^  jj-l  a  circular  grating  resting  on  the  bottom  of  the  battery, 

ti^y  ^^^^^  ^f  ^  funnel  a  15dog.  Beaumi'*  solution  of  sulphuric 
a^id  is  introducod  until  it  just  roaches  the  lower  end  of  the 
'  arbon  strijia.  A  6  to  7  per  cent,  solution  of  bichromate 
^^fi  potash  is  next  introduced.  The  two  liquids  do  not  mix 
^>n  account  of  the  great  difference  in  their  densities.  When 
,he  battery  is  shortcircuited  it  is  easy  to  see  that 
ahemical  action  only  takes  place  close  to  the  lower 
Pf^d  of  the  carlx>n  strips,  which  are  gradually  sur- 
PHVounded  by  a  violet  ring  two  or  three  niilli- 
^"feetrea  deep.  Above  this  region  the  bichromate  solu- 
'  ■teon  retains  its  original  colour.  The  bichromate  solution 
^•l)eing  very  weak,  the  chromic  crystals  dissolve  as  Boon  ae 
I  ^^they  are  formed,  and  the  positive  electrode  is  not  covoi'od 
"•by  a  deposit  as  in  other  batteries.  The  solution  of  these 
^'crystals,  having  a  greater  density  than  the  surrounding 
M|tliquid,  falls  to  the  bottom.  The  sulphate  of  /.inc  also  falls 
PWto  the  bottom  of  the  cell,  causing  more  sulphuric  acid  to 
tep>  rise.  A  coll  having  the  following  dimensions  has  been 
b|i  tiftated  by  a  committee  of  experts  :  Height,  20  centimetres  ; 
|p  diameter,  15  cctitimeires ;  surface  of  zinc,  17()  square 
I'  9  centimetres ;  bichromate  solution,  6  per  cent. ;  sulphuric 
acid,  lodeg.  Beaumc.  The  committee  rejwrted  that  after 
having  been  circuited  for  8^  hours  on  an  external  resistance 
of  "32  ohm,  and  then  left  on  open  circuit  for  lOA  hours, 
the  coll  continued  to  work  for  4.J  hours,  when  the  circuit 
was  again  closed,  and  that  it  gave  during  13  hours  36 
ampere-hours  for  an  expenditure  of  18  grammes  of  zinc. 

Gas  V.  Eleotrioity  in  Ireland. — Mr.  Ross,  of 
Dungannon,  president  of  the  North  of  Ireland  Association 
*  of  Gas  Managers,  made  some  pertinent  remarks  as  to  elec- 
.  trie  lighting  in  the  atuuial  address  last  week  at  Belfast.  He 
^  still  decried  the  electric  light  as  the  '*  light  of  the  future  " 
b  in  more  than  one  sense,  but  seemed  to  think  it  a  blessing  in 
y  disguise,  and  that,  in  the  end,  the  electric  light  will  bo 
I  found  to  have  been  of  service  to  gas  companies  mthor  than 
i  the  reverse.  **0n  the  one  band,"  said  Mr,  Ross,  "a 
i     needed  stimulus  has  been  given  to  the  improvement  of  the 


apparatus  for  buraing  gas  ;  and,  on  the  other  hand,  there 
has  been  created  a  demand  for  improved  light,  which 
we  are  in  a  condition  to  supply.  The  residents  in 
largo  towns  and  cities  especially  will  no  longer  he 
content  with  the  modicum  of  street  lighting  which 
was  considered  quite  satisfactory  before  the  era 
of  electric  light  experiments.  Let  the  public  bo  made 
aware  that  it  is  the  local  authorities,  and  not  the  gas 
com^xinios,  who  are  responsible  for  the  street  lighting,  and 
that  it  rests  with  the  former  whether  it  shall  be  good  or 
defective.  The  gas  companies  can  supply  light  to  any  extent 
that  may  be  ordered  and  paid  for.  No  reasonable  effort 
should  be  spared  to  secure  the  goodwill  of  the  general 
body  of  consumers.  Since  writing  the  above,  I  observe 
that  the  electric  light  has  been  introducod  into  Carlow  by 
Messrs.  J.  E.  H.  Gordon  and  Co.  The  same  company 
have  obtained  the  contract  for  lighting  Lame ;  and  water 
is  to  be  the  motive  i>ower.  Of  course,  we  shall  have  our 
eyes  on  Carlow  in  order  to  see  whether  or  not  it  will  be 
more  successful  than  Dundalk.  I  also  notice  that  the  same 
firm  have  obtained  a  contract  from  the  Portadown  Town 
Commissioners  to  light  several  of  the  leading  streets  in  that 
town.  The  electric  light  seems,  therefore,  to  be  advancing. 
Well,  be  it  so.  There  is  room  enough  for  both  it  and  gaa. 
and  I  am  not,  and  never  was,  the  least  doubtful  that  gas 
would  still  '  forge  ahead,'  and  its  consumption  increase." 

Stafford  County  Asylum. — A  complete  installation 
of  electrical  communication  has  lately  been  completed  at 
the  County  Asylum,  Stiiffoi-d,  which  with  regard  to 
increased  facilities  for  an  alarm  being  given  in  case  of  fire 
and  for  the  purposes  of  intercommunication  between  the 
various  officials,  will  make  it  one  of  the  foremost  institu- 
tions in  the  country.  The  installation,  which  has  been 
carried  out  by  Messrs.  W.  A.  Shaw  and  Co.,  of  Heaton 
Chapel,  near  Stockport,  electrical  engineers,  under  the 
BUi)eriutendence  of  Mr.  Nevett,  the  resident  clerk  of  works, 
consists  of  a  system  of  fire  alarm  pulls,  which  are  fixed  in 
selected  portions  of  the  buildings.  One  of  these  being  pulled 
out  an  alarm  is  immediately  given  by  the  ringing  of  11 
[Hjwerfid  electric  bells,  of  sj^ecial  manufacture,  which  con- 
tirnio  ringing  until  the  pull  is  roplace<I.  The  iK)8ition  of 
the  alarm  is  also  indicated  on  six  distinct  indicators  at  the 
principal  iwints  of  the  buildings.  In  addition  to  this,  the 
officials  and  attendants  (who  are  members  of  the  tire 
brigade)  are  alarmed  separately  of  the  danger  by  bells  fixed 
near  their  rooms.  There  is  also  a  complete  telephone 
system  by  which  the  medical  superintendent  can  communi- 
cate with  the  various  officials  throughout  the  buildings, 
and  these  instruments  are  arranged  for  intercom- 
munication between  the  officials  as  may  be  desired. 
One  of  Gent  and  Co.'s  inkmarking  watchman's  clocks,  which 
registers  the  time  when  an  electric  push  is  pressed  by  the 
night  watchmen,  is  also  a  feature  of  the  installation.  This 
registers  from  18  different  positions  in  the  building.  The 
work  and  material  is  of  high  quality,  much  of  the  latter 
having  been  specially  manufactured,  and  from  the  testa  that 
have  been  made  by  Mr.  W.  H.  Cheadlo,  county  surveyor, 
everything  has  been  found  to  work  satisfactorily  and  ready 
for  use  at  any  moment  when  required.  The  wire  is  of 
No.  16  gauge  throughout,  and  upwards  of  12  miles  has 
been  used  in  the  work.  Several  false  alarms  of  fire  have 
been  given  to  test  the  working  and  to  exercise  the  (ire 
brigade.  It  is  hardly  necessary  to  say  how  serious  an  event 
a  fire  would  be  at  any  institution  of  this  kind,  and  any 
effort  to  miin'mise  the  danger  of  such  an  occurrence  shoidd 
be  encouraged  to  the  highest  degree  of  perfection  Great 
praise  is  due  to  the  asylum  committee  and  Dr.  Christie,  the 
medical  superintendent,  for  this  and  many  other  necessary 
aud  important  improvements. 


THE  OERLIKON  THREE-PHASE  DYNAMOS. 

The  installation  for  the  transmission  of  power  by  alter- 
nating rotary  current  from  Lauffen  to  Frankfort  having 
now  become  an  accomplished  fact,  the  deacription  and  illus- 
tration of  the  dynamos  used  in  this  installation  will  be 
doubly  interesting  to  electrical  engineers. 


long  made  a  speciality  of  trausnoission  of  powir,| 
having  just  com[»leto<1  the  transmission  pknt  bIFi 
for   300   horsepower  at  20,000    volte,  a  diaUm] 
miles,  have  several  other  plants  which  they  tn  i 
lay  down  on   the   multiphase  systom,  with  dy 
motors  devised  by  Mr.  C.  E.   L.  Brown,  chief 
the  Oerlikon  Works. 


Flo.  I.— Oerlikon  Tln-ee-Phase  Rotary  Current  Dynamo,  General  View. 


The  electric  transmission  of  power  by  means  of  electricity 
has  now  become  an  almost  every  day  occurrence,  but 
owing  to  the  great  distances  by  which  the  wateifalls — the 
usual  sources  of  natural  power — are  separated  from  the 
centres   of  distribution,  high    pressures  are   necessary   to 


A  general  view  of  the  300h.p.  multiphase  dy 
seen  in  Fig.  1.  This  machine  runs  at  150  revolaiwi 
minute.  The  armature  circuits  are  arranged  in  tb*  i 
we  have  already  explained  to  give  three  separate  alun 
circuits,  whose  phases  lag  behind  each  other  to  theeii 


FiO.  2.— Oerlikon  Rotary  Current  Motor,  with  Field  Magneto  Withdrawn. 


ensure  economy  in  the  conductors.  The  recent  invention 
of  the  rotary  or  multiphase  system  of  transmission  has 
enabled  this  to  be  done  with  the  greatest  degree  of 
economy. 

The  Oerlikon  Works,  which,  as  our  readers  know,  have 


of  I20deg.  It  must  be  prevised  that  the  dynamo  itai 
a  low-pressure  machine,  and  the  enormous  pressures  im 
transmission  are  profluced  from  transformation  at  a  ^ 
transformer  immersed  in  oil. 

Each  of  the  three  circuite  mentioned   is  wound   f 
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of  50  volta  to  give  a  current  of  1,400  amperes.  To 
le  diificultiea  of  contacts  with  euch  an  enonnoua 
the  armature  is    made  Gtationary,  and  the  field 

revolve.  The  conductors  in  the  armature  are 
netres  in  diameter,  and  consist  of  massive  copper 
ulatod  by  being  slipped  inside  asbestos  tubes,  and 

into    holes   punched   out  of  the  iron  periphery. 


There  beiner  three  circuits,  there  are  in  all  96  bars  on  the 
armature.  Those  three  circuits  are  connected  up  to  each 
other  in  the  method  familiar  to  electrical  engineers  in  the 
Thomson-Houston  arc  dynamo.  The  core  of  the  armature 
is  HutTounded  by  a  frame  of  cast  iron,  and  the  whole  can 
be  moved  along  the  bedplate  for  repair  or  cleanings  leaving 
the  field  magnet  exposed  (see  Fig.  2). 


Pl^^^^f|^^«^%^^^'^^--^  X  ?rr^^!t^^^ 


Fio.  3.— Section  of  Oerllkon  Dynamo. 


b  currents,  which  would  rise  to  enormous  amounts 
large  conductors  If  arranged  in  the  ordinary  way, 
rhis  arranc;ement,  avoided,  and,  in  fact,  tests  made 
Ke  buried  conductors  even  up  to  50  millimetres 
:  did   not  show  any   loss  by   Foucault   currents. 


The  exciting  coils  are  wound  upon  a  kind  of  iron  wheel, 
two  steel  rims,  each  having  16  projecting  teeth  forming 
{x>]e  pieces,  are  bolted  to  this  pulley,  one  on  each  side. 
This  arrangement  ]iormits  the  maximum  utilisation  of  the 
magnetism,  and  boih  the  weight  of  copper  and  the  amount 


Fio.  4. — Plan  and  Half  Section  of  Oerllkon  Dynatno. 


vice  is  mechanically  strong,  and  as  asbestos  can  be 
insulationp  an  absolutely  incombustible  armature 
Qod.  Besides  these  advantages,  the  tcsscr  air  space 
],  with  consequent  reduction  of  magnetic  resistance, 
the  exciting  current  to  be  considerably  decreased, 
field  magnets  have  32  poles,  and  correspondingly 
cult  of  the  armature  has  32  copper  bars^  all  in  series. 


of  exciting  current  are  reduced  to  a  minimum.  The 
mechanical  construction  of  this  field  magnet  is  simple,  the 
32  poles  being  in  four  parts  only— an  extreme  advantage 
in  a  moving  mass  subject  to  great  strains.  The  details  of 
the  dynamo  are  shown  in  plan,  section,  and  elevation  in 
Figs.  3,  4,  and  fi. 
The  exciting  current  is  led  to  the  field  magnets  b^  Ivq 


metallic  bands,  oach  passing  round  a  grooved  ring  on  the 
dynamo  spindle,  round  a  pulley  connected  Co  a  terminal, 
as  shown  in  Fig.  1.  The  armature  baa  bearings  on  one 
side  only,  the  huge  spindle  being  oirried  on  a  double 
bracket  bolted,  aa  shown,  to  the  bed-plate. 

A  dynamo  of  this  byf)e  can  equally  well  work  as  a 
synchronising  motor,  but  it  diffora  from  the  aynchroniBing 
alternate-current  motors  already  devised,  inasmuch  as  it 
starts  without  difficulty  under  load. 

The  following  figures  will  be  road  with  interest.  The 
total  weight  of  cop[M3r  on  the  field  magnets  is  300  kilo- 


Three  dynamos  with  vertical  driving  axlat  for  i 
direct  to  turbines,  and  two  motors  with  vertieil  i 
also  being  constructed  for  the   eupply  of  the  »■ 
to   their  own    works  at  Oerlikon    from  a  wa 
diatanco  of  about  12  miles. 


FLOATING    CHARGING    STATION 

The  number  of  electric  launches  upon  the  ui 
of  our  i)retty  river  is  constantly   on    the  ii; 


Fxo.  5. — Side  Elevation  of  Oorlikon  Dynamo. 


grammes  (6601b.),  which  is  only  a  small  proportion  of  the 
weight  of  copper  usually  required  on  machines  of  this  size. 
The  exciting  current  required  to  give  50  volts  on  open 
circuit  is  only  100  watts— that  is,  -05  per  cent,  of  the  out- 
put. At  full  load,  by  reason  of  the  reaction  of  the 
armaturoi  this  amount  is  slightly  increased,  but  it  never 
has  been  found  to  be  more  than  a  fraction  of  1  per  cent. 
When  running  at  full  speed  and  at  normal  pressure,  the 
losses  by  friction  amount  to  3j600  watts — aoout  1'6  or 
1'7  per  cent,  of  the  maximum  output. 


sight  of  these  craft  with  their  easy  motion  andj 
machinery,  ap})arently  cutting  their  ^vay  thfi 
water  without  any  effort,  and  almost  without  any! 
is  now  fairly  familiar  to  boating-men.  Thoy  are  D 
to  perceive  the  many  advantaged  of  this  new  modfl 
pulsion,  and  we  are  not  surprised  to  hear  that  then 
facturo  and  equipment  is  taking  its  place 
riverside  industries 

Messrs.  Woodhouae  and  Rawson  United,  Limit 
Queen  Victoria-street,  KC,  and  Strand  Works,  Q 


1 

nitin 


WoodhouBO  and  Rawson  Floating  Charfring  Station. 


The  heating  loss  (C'-'  Ii)  in  the  armature  at  full  Imid 
amounts  to  3,500  watts.  Adding  these  looses,  a  commercial 
efficiency  of  quite  96  per  cent,  is  obtaineii,  and  the  losses 
being  so  small,  the  heating  is  negligible.  The  total  weight 
without  bed-plate  is  9,600  kilogrammes  (21, 1201b.,  or  noarly 
10  tons). 

Besides  the  Frankfort  transmission  plant,  the  Oerlikon 
Company  have  several  dynamos  of  this  type  under  construc- 
tion. Dynamos  are  being  built  for  a  transmission  of  power 
orer  a  distance  of  six  miles  at  lieilbronn  and  also  at  Zurich. 


have  devoted  much  attention  to  the  developmeii 

branch  of  electrical  enterprise.     Besides  builuirii;  i 
of  these  launches  they  have  established  char^inc  i 
Kew.    Chertsey,     Windsor,    and     Abingdon,     a 
lecently  oquipi>ed  a  floating  charging  station  for  ai 
at  the  ovor|K)[mlar  river  regattas. 

In  appearance  very  similar  to  a  houseboat,  the 
station  consists  of  a  river  barge  80f l.  long  and    1  i 
The  machinery  is  placed  in  a  compartment  at  ono  l 
consiBte  of  u  semi-portuble  steam  engine  plant  and 


THE  ELECTRICAL  ENGINEER,  AUGUST  28,  1891. 


201 


^Mufficient  output  to  charge  the  accumulators  on  six 
HpicheB  simultaneously.  Tho  remaining  portion  of  the 
Bl.t  contains  a  storeroom,  an  oflfico,  sleeping  apartments 
the  attendants,  and  an  engineer's  room,  wherein  a  lathe 
^«^ixed,  and  attendants  are  kept  constantly  in  readiness  to 

^t  any  repairs  to  launches  which  may  be  required — a 
Kj^enience  boatowncra  know  how  to  appreciate. 
HtTho  charging  station  also  fulfils  the  duty  of  supplying 
Uf  current  which  may  be  required  for  illuminating  with 
By  electric  light,  the  numerous  houseboats  on  the  river,  and 
the  late  Henloy  Regatta    she  partly  illuminated   the 

irse  with  her  arc  h'ght. 


^ 


:W  (CARBONATE  OF  IRON)  FAURE  BATTERY. 


The  following  particulars  of  the  new  carbonate  of  iron 
ttery  of  M.  Camille  A.  Fauro  are  given  in  tho  Bulletin  de 
^ledndti  for  August  20 : 

HThe  battery  is  composed  of  wooden  troughs,  say,  about 

^ft.  long  by  3ft.   Din.  high  and  6ft.  6in.  wide,  enclosing 

me  hundred  or  so  double  Qloctrodes  6ft.  Gin.  wide.    These 

ectrodes  are   constituted   of  an   agglomerate   of   carbon 

dned  by  grinding  up  in  a  mill,  drying,  and  thencarbon- 
ig  at  l,400deg.  C  a  paste  composed  of  quarter  by  weight 
ats,  quarter  of  bituminous  coal,  and  half  of  very  porous 
^^ey  earth.     An  agglomerate  is  thus  obtained  which  is 
trcmely  porous,  with   which  one  side  of  the  electrodes 
fy   is   covered,   the   other   receiving   a    coating   of   tar, 
andered  entirely  impermeable  by  rebaking.     The  porous 

te  of  tho  electrode  is  covered  with  a  large  piece  of  netting 
coarse  aailcloth. 
The  8[iace  between  these  double  electrodes  is  filled  in 
ih  granulated  iron.  The  liquid  used  is  salt  water  led  in 
»y  tubes.  The  current  is  taken  from  two  iron  plates  at 
he  two  extremities  j  the  space  Iwitween  one  of  the  plates 
<nd  the  last  electrode  is  filled  in  with  coke  or  copper 
urnings  of  a  suflRcient  conductivity  to  carry  the  current  of 
.,000  amperes,  generated  by  this  battery  at  a  tension. of 
ibout  l*ir»  volts. 

Tho  etementfl  of  iron  and  carbon  immersed  in  salt  water 
^Na(vl)  produce  chlorate  of  iron,  canstic  soda^and  hydrogen, 
*fith  an  E.M.F.  of  about  '30  volt ;  the  hydro^'en  recom 
hining  with  the  oxygen  increases  this  by  40  volt,  and  the 
carbonisation  of  the  soda  by  the  carl^M)nato  cf  iron  adds 
ttnother  '30  vo!t,  which  is  again  increased  'X^y  volt  by  tho 
nse  of  rndnccd  porous  iron  inRte:id  of  solid  iron.  Thus  the 
botal  E.M.F.,  according  to  M.  Faure,  is : 

■30  +  -40  +  -30  f- 1  r>  =  I  i  5  voltfl. 

In  the  electrolytic  reaction  the  carbonate  of  iron  and  the 
chlorate  of  iron  form  carbonate  of  iron  and  chlorate  of 
flodium,  which  is  thus  regenerated  :  the  battery  only  uses 
the  iron  transformed  into  carbonate,  which,  as  will  bo  seen, 
is  easily  regenerated,  as  well  as  the  carbonic  acid  used  for 
this  regeneration. 

The  cloth-covered  porous  surfaces  constitute  tho  positive 
faces  of  the  electrodes ;  they  are  depolarised  by  the  gases, 
which  penetrate  between  the  faces  of  each  double  elec- 
trode, which  are  arranged  in  cone  shape,  by  holes  placed  in 
the  bases  of  this  cone,  and  of  which  the  inert  [y.\vi — the 
nitrogen— escapes  by  the  porous  face»  at  the  same  time 
agitating  the  liquid. 

The  reduction  of  the  carbonate  of  iron  takes  place  in  a 
retort  charged  with  carbonate  of  iron,  and  traversed  from 
top  to  bottom  by  gas  reducers — CO,  H,  etc. — coming  from 
a  gaeogeno.  Passing  from  tho  retort,  these  gasee  take  fire 
at  tho  contact  of  air,  forming  carbonic  acid,  which  imusos 
around  the  retort  to  the  chimney,  whence  a  pi^rtion  of  the 
gas  is  drawn  by  a  pump,  which  forces  it,  after  washing, 
into  the  battery.  The  air  necessary  for  the  uombuetion  of 
the  gasogene  arrives,  already  heated,  by  a  chimne}*,  and 
the  reduced  spongy  iron  passes  away  cold  by  a  channel 
placed  at  the  base. 

The  installation  of  a  Faure  primary  battery  comprises, 
therefore,  besides  the  battery  pro|jerly  so  called — (1,000 
elements) — a  pump  capable  of  forcing  1,000  cubic  metres 
of  carbonic  acid  i>or  hour,  a  machine  to  agglomerate  the 
carbonate  of  iron  |>assed  out  of  the  channels,  into  bricks, 
Uid  the  reducing  chamber,  < 


According  to  M.  Faure,  the  consumption  of  fuel  in  the 
retort  is  not  more  than  0'31b.  of  coal  per  pound  of  iron 
used  in  the  battery,  or  per  horse-power  hour  at  the  battery 
terminali. 


ON  THE  ELECTRIFICATION  OF  STEEL  NEEDLE- 
POINTS IN  AIR.* 

BY    A.  P.  CKATTOCK. 

g  1.  Afl  Faraday  bog  ago  put  it,  the  diAcb&rge  of  electricity 
from  A  point  into  a  gaa  may  be  looked  upon  as  a  particular  case  of 
fiparking  between  a  conductor,  the  point,  and  a  non-conductor, 
the  surrounding  gas.  It  i«,  moreover,  a  particularly  intereeting 
form  of  dtacharjfe,  ao  compared  with  that  taking  pinoo  between 
two  conductors,  from  the  fact  that  it  seems  more  likely  to  throw 
light  on  the  unsymmetrical  behaviour  of  positive  and  negative  elec- 
tricity. For  there  is  evidence  which  pointa  to  the  surface  of  the 
electrode  as  the  origrin  of  that  want  ot  Hymmotry  ;  and  by  experi- 
menting with  one  electrode  only,  one  in  able,  to  a  certain  extent, 
to  eoparato  it*  effect  on  poeitivo  electricity  from  that  on  negative — 
Buch  Bojwration  bein^  impowible  in  the  caee  of  Hparks  between  two 
Gondactora,  a^  both  effects  are  there  necessarily  present  together. 

Tho  phenomena  connected  with  dischonre  from  points  group 
theraselvea  naturally  under  two  heads  :  Those  occurring  before  or 
at  the  beginning;  of  discharge,  and  those  occurring  during  the  pM- 
sage  of  electricity  from  the  point.  Wlmt  foUowH  refers  to  the  nnMl 
of  these  diviaions  only. 

§  2.  When  an  earth -connected  sewing-needle  is  placed  with  ita 
on4  facing  the  centre  of  an  insulated  metal  i>latef  and  the  latter 
18  gradually  electrified,  there  comes  a  point  at  which  the  needle 
begins  to  diecharge  on  to  tho  plate.  This  point,  for  given 
conditions,  is  very  definite,  ond  corresponds  to  a  breaking  down  of 
some  resistance  between  the  needle  and  tho  plate.  It  seemed 
desirable  to  discover  how  much  of  the  dielectric  was  concerned  in 
this  process.  For  this  purpose  measurements  were  mode  of  the 
strength  of  tho  electrostatic  field  at  the  surface  of  the  needle-point 
at  the  instant  that  discharge  occurred,  the  distance  of  tho  plate 
from  ihe  needle  being  varicid  from  0-04  contlmotro  to  6  contimotree, 
while  the  needle  woa  sospendod  in  such  a  manner  (§  8)  that  the 
attraction  between  it  ana  tho  plate  could  be  determined. 

Now  the  attraction  i»  due  of  course  to  the  tension  in  the  lines  of 
force  which  end  at  tho  surface  of  tlie  needle  ;  and  since  their 
direction  is  everywhere  normal  to  the  surface,  it  follows  that  if  the 
needle  be  a  true  cylinder  filacod  symmetrically  with  regard  to  the 
pl&to,  the  mechanical  \m\\n  of  the  lines  of  force  upon  its  sides  will 
bnlanoo,  and  the  needle  will  he  urge<l  towards  tlie  plate  with  a 
force  which  def)ends  only  on  tho  lines  ending  at  its  point  (its  other 
end  being  shielded  from  induction).  Moreover,  so  long  as  the 
dietnnce  from  the  point  to  the  plate  is  greater  than  a  few  times 
the  diameter  of  the  point,  the  distribution  of  electricity  on  tho 
tatter  will  ho  practically  independent  of  that  distance  ;  and  tho 
strength  of  the  electrostatic  field  juat  in  front  of  the  point  will  thus 
come  to  be  proportional  to  the  wjuare  root  of  the  mechanical  pull 
on  the  point.  The  needle  becomes,  in  fact,  its  own  electrometer, 
and  measures  tho  difference  of  potential  between  ite  point  and  the 
air  a  short  distance  from  it. 

In  Table  I.  the  value  of  tho  square  root  of  the  pull,  P,  in  dynoe 
on  the  point  of  a  finet  sewing-needle  at  the  instant  of  discharge 
are  given  for  various  distances,  d,  in  centimetrea  between  its  point 
and  a  metal  plate.     The  constancy  of  Jv  speaks  for  itself. 

It  is  true  that  an  ordinary  sowing-neewle  is  not  a  perfect 
cylinder,  but  tapers  gradually  to  its  fwint,  so  that  [jort  of  P  must 
be  duo  to  lines  of  force  on  its  sides ;  but  this  must  be  very  small, 
for  the  density  of  charge  on  the  sides  is  small  com^jared  with  that 
at  the  point,  and  tho  force  per  M|uare  centimetre  is  proportional  to 
the  snuare  of  the  density,  and  in  addition  to  this  the  force  on  the 
sides  has  to  be  resolved  into  a  direction  almost  at  right  angles  to 
itself  before  it  can  affect  P.  Indeed,  the  very  constancy  of  P, 
when  (/  is  varied,  may  be  regarded  as  evidence  thot  this  part  of  P 
is  negligible.     (Other  reasons  are  given  in  §  X) 

The  two  needles,  A  and  B,  on  which  the  measurements  were 
made  were  numbered  alike  by  the  makers,  and  the  agreement  in 
the  values  of  s/P  for  the  two  is  fairly  close.  This  is  the  more 
satisfactory  as  the  readings  were  tnken  under  somewhat  different 
conditions.  The  needle  A  was  suspended  in  the  larger  of  tho 
two  instruments  described  in  §  8.  It  discharged  on  to  a  disc  of 
tin  I.S  centimetres  in  diameter,  with  its  edge  protected  by  a  ring 
of  thick  wire.  The  disc  and  the  inside  of  the  instrument  were 
covered  with  a  thin  film  of  vaseUne.  The  readings  on  B  were 
taken  with  the  small  instrument.  The  disc  in  this  oaae  waa  a 
[>enny  with  its  surface  ground  ond  polished.  No  vaseline  was  uaed. 
The  positive  value  of  ^P  for  the  two  needles  differ  by  about  3 
per  cent.,  whereas  the  negative  values  differ  by  10  per  cent.  This  is 
worth  |>ointing  out,  as  it  is  in  accordance  with  what  appears  to  be 
a  general  rule— viz.,  that  the  positive  discharge  is  more  constant 
and  stable  than  the  negative,  and  far  less  indei>endcnt  on  the  con- 
dition of  the  discharging  point. 

§  3.  One  mav,  however,  go  further  than  simply  showing  the  con- 
stancy of  the  discharge  field  at  the  point.  In  terms  of  the  attraction 
of  the  needle  and  the  radius  of  curvature  of  the  |)oint,  it  is  possible 
to  calculate  its  value. 

Lot  d  o  represent  an  element  of  area  of  the  point's  surface,  and 
0  the  angle  between  the  direction  of  the  lines  of  force  at  rf  a  and 

*  Paper  read  before  the  British  Association, 
-f- Sharp's  egg-eyed  needles,  No.  10. 
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Table  I. 


Needle  A, 

Noodle  B. 

x/P. 

Vp. 

+ 

+ 

d. 

DUcharffO.      Dtach&rge, 

d. 

DUchargo.       Diseharee. 

V. 

1-35 

vm 

1-57 

MH 

20-6 

1-33 

119 

'20-7 

1-29 

1-58 

28-8 

1-31 

1-60 

28-0 

1-28 

M5 

20-4 

1-27 

117 

30-4 

1-26 

i-60 

281 

1-27 

1-59 

28-0 

1*62 

1-08 

1-18 

17  4 

1-66 

MB 

18'0 

1-63 

1-61 

23-2 

1-26 

1-62 

23-5 

1-27 

0-76 

M7 

12-4 

1-26 

114 

12'6 

1*26 

1-60 

!7'3 

1-64 

1-59 

17  3 

I-ft4 

0-46 

1-61 

12-3 

1-03 

1-60 

11-8 

1-64 

1-15 

H-47 

1-28 

1-19 

a -89 

1-28 

0  28 

M6 

7*10 

1-27 

ri2 

6-73 

1-29 

1-53 

9-08 

3  0 

1-27 

1-57 

9-51 

1-27 

Oi5 

1*59 

718 

1-28 

1-59 

7i8 

I  64 

113 

6'3tt 

1*65 

1  15 

5-41 

1-65 

0-10 

1-13 

4'6:^ 

fi-0 

1-64 

I  17 

4-63 

1-66 

156 

6-05 

I-66- 

1-59 

6-27 

1-27 

0-04 

1-58 

5-14 

1-28 

1-30 

1-29 

1-64                1-28 

1-69                   Mfl 

the  axis  of  the  needle.    Then,  if  the  pull  on  the  needle  towards 
the  plate  be  P, 


-/' 


'/^coadda 


* 


over  the  surface  of  the  point,  /  beine  the  field  strenfrth  at  d  a. 

Take,  now,  the  case  of  a  needle  with  its  point  f^ound  to  a  hemi- 
sphere,  and  assume  (what  will  not  be  strictly  true)  that  the  value 
of  /  is  uniform  all  over  it  (see  below).  Then  the  above  etiuation 
beoomea 

P=.^or/=  VSP 
8  — T- 

where  r  U  the  radius  of  curvature  of  the  'point.  The  average 
value  of  x/p  for  positive  discharge  from  needle  B  (Table  I.)  is 
1*59.  That  for  negative  is  I  "16.  The  valuoof  r  for  Bofine  a  needle 
is  rather  uncertain,  as  it  tapers  towards  the  point.  Measured 
under  a  microscope  it  seems  to  lie  between  1  '9  x  10'^  and  23  *  Kr^ 
centimetres.  Taking  the  mean  of  these  numbers  one  obtainR  tlie 
value  of  the  6eld  of  force,/,  close  in  front  of  the  point 

/=  JviZ  =  2,140  E.S.  unite  for  +  discharge. 

^  l)OuU  If  „  —  ff 

The  highest  measured  value  of  /  for  discharge  in  air  is,  I 
believe,  that  obtained  by  Dr.  Liebig  for  sparks  between  plates 
{Phil.  Mag.,  July.  1887.  p.  106)— \iz..  4(KJ  E.S.  units  for  a  spark- 
length  of  0-0()(i6  centimetre.  This  is  much  less  than  either  of  the 
above  numbors,  but  the  length  of  discharge  at  the  point  is  probably 
much  less  than  0  0066  oentimetro.  The  resulte  may,  moreover,  be 
verified  by  calculation  from  potential  data. 

Although  the  value  of/ie  so  large  at  the  surface  of  the  needle 
ix}int,  the  lines  of  force  diverge  rapidly,  and  at  a  very  short 
aistance  from  the  point  tho  field  oecomos  inappreciable.  In  other 
words,  there  occurs  within  this  short  distance  a  step  of  (wt^jntial 
(i')  which,  if  tho  ])oint  is  homisphcrical  and  small,  may  be  taken  as 

equal  to  -^,  whore  Q  is  twice  the  charge  on  tho  homisphore  (Q,  as 
already  assumed,  being  uniformly  distributed  over  the  point}. 
-L  whence 


In  the  same  way,  /  = 


=  Q  =/,,=  ^8P. 


I  ite   value    being    thus  independent  of  tho  somewhat  uncertain 

I  quantity  r. 

^^        For  needle  B, 

^K  V  =  4'd  E.S.  units  for  -f  discharge. 

^^^^^  =  3*3 


In  order  to  verify  the  above  valuea  of  y,  it  wrill  be 
sufticiont  to  show  that  these  valaea  of  v  calcolASod  b«f 
in  agreement  with  those  calculated    from   potential  n 

The  column  beaded  V,  in  Table  L,  give*  the  _ 
potential  in  E.S.  units  between  the  needle  and  the  nfaii  | 
except  for  the  presence  of  the  noodle  it«elf,  the  fi^  «|  Iq 
which  it  was  placed  would  have  constituted  of  parallel  liB«:|i 
[Kiint  of  the  needle  was  arranged  in  thi«  experimem  Id  ^ 
three  or  four  millimetres  beyona  a  flat  ecrecn  of  ttnlifl  mn^ 
small  hole  in  it,  and  the  distance  from  the  tinfoil  U  tic  j 
penny)  on  to  which  the  needle  discharged  wasKmaUoooqait 
the  diameter  of  the  disc,  so  long  as  the  value  of  tf  vkIhi 
than  a  centimetre.  Even  with  the  needle  in  i30Bitifli.lh 
would  be  disturbed  for  a  very  small  distance  only  roiud  ^ 
point,  on  account  of  the  oxtromo  smallneea  of  the  Uuer  I 
V  may  be  regarded  as  consisting  of  two  part*— om  m 
(viz.,  v)  and  occurring  in  a  small  space  cloee  to  the  poini : lli 
proitortional  to  d  for  small  values  of  (/. 

Taking  the  mean  of  the  values  of  V  for  each  v^h  d 
obtain  the  numbers  plotted  with  d  in  Cur^-ea  I.  *  The  Qpp« 
is  for  |>ositive  discharge,  the  lower  for  negative.  Upio»«i 
of  something  less  than  a  centimetre  from  point  topUte,  tk< 
of  V  lie  very  fairly  on  the  straight  lines  ruled  thrag^ 
V,  a  constant,  is  thus  proportional  to  tl  ;  and  the  rabni 
constants  are  of  course  to  be  found  where  the  ruled  Itaoia 
axis  of  V.  Theao  points  ore  hardly  diatinguishablt 
values  (which  are  marked  by  crosses)  of  the  step  of  p 
point  calculated  above  from  P  (viz.,  4*5  ana  3-3). 
indeed,  a  slight  tendency  to  exceed  these  valaea  ;  bat 
roent  is  certainly  striking,  considering  the  complete' 
of  the  two  methods  of  measurement. 

The  small  amount  (3  to  6  per  cent.)  by  which  the  _ 
calculated  from  V*  exceeds  that  calculated  from  P  may 
for,  I  think,  by  the  fact  that  the  lines  of   force  from  tftt 
point  do  not  diverge  quite  as  rapidly  aa   calculation  hi 
The  parallel  lines  of  the  rest  of  ihe  field    keep  them  VofA 
so  increase  the  real  step  of  potential  at  the  noint  without 
in  proportion.  To  test  thitf  point  1  moasurea  P  for  a  d 
the  same  si/e  as  B,  6rst  suspending  it   In  a  parallel  fii 
witli  its  point  at  the  centre  of  cur^'atu^e  of  a  ephericol 
first  case,  %j\*  was  about  3  or  4  per  cent,  less  than  in 
showing,  as  it  seems  to  roe  in  the  light  of  what  foUoiri« 
parallel  field  /  at  the  point  was  nearer  the    average 
ncM  through  a  small  distance  from  the  i>oint- surface 
radial  tield  of  the  second  ease  ;  and  to  about  the  same 
the  above  diHcre[>ancY  requires. 

This  accounts^  moreover,  for  the  fact  that   needle  B 
one  which  doea  not  agree  with  the  resulte  of  Table  II.  ItsQ 
(/  X  /•"•*)  beine  15*5  at  a  pressure  of  76  centimetree. 

As  regards  the  measurement  of  potential  in  the  above,  thai 
meter  described  in  §  8  was  used ;  its  constant  being  d«M 
by  comparison  with  short  sparks  between  brass  knobs  ^~ 
metres  diameter. 

The  following  ore  the  readings  taken  : 


Spark  length. 


Observed. 


0-127 
O'lOO 


Corrected  for 
flat  plates. 


0-125 
O-i'86 


Vfrom 
spark -length 

(kS.  unit). 


17-8 

»• 

24*8 


^j  Electrometer 


ti-63 
6*63 
9-23 
9  39 


The  values  of  Y  were  taken  from  Dr.  Liebig's 
referred  to. 

I  think,  then,  it  may  be  safely  concluded   that   the . 

a  plate  on  a  needle-point  is  practically  due  otUy  to  theli^ 
ending  at  this  point,  even  when  the  needle  is  not  a  perfe 
for  a  conical  [>oint  could  only  have  the  effect  of  inctei^ 
so  making  tlicstcp  of  potential  calculated  from  it  biseerlS 
from  V,  whereas  the  reverse  is  the  case.  It  is  true  thai  the 
must  be  greater  at  the  centre  of  the  point  than  at  the  side 
hemisphere.  But  this  is  what  P  chic6y  depends  upon,  i 
also  precisely  here  that  discharge  occurs  and  the  value 
required.  Hence  the  connection  established  above  betwe 
/seems  to  bo  practicully  true,  although  the  sbSHumpt 
uniform  over  the  [xiint-surface  is  not. 

In  what  follows,  therefore,  the  values  of  y  have  in 
been  determined  from  F  and  r. 

Efftct  ofCnrvaturt  of  Dischanjing  Surface^ 
§  -4.  Two  conclusions  appear,  then,  to  result  from  the  fon 
In  tho  6rst  place,  tho  absence  of  discharge  below  a  certain  i 
potential,  which  is  constant  for  given  conditions,  impi 
oreaking  down  of  some  resistance  before  eloctricity  can  □■■ 
a  point ;  and,  secondly,  tho  fact  that  /is  independent  of  d 
to  the  near  neighbourhood  or  actual*  surface  of  the 
seat  of  this  renisiiLnce. 

AH  fhiB  it*  in   accordance  with  what  is  known 
discharge  of  electricity  in  gases,  and  is  indeed  only  wl 
naturally  have  exi>ected.     It  still  remains  to  consid 
resistance  to  discharge  is  to  be  sought  in  the  gas 
surface  of  the  point,  or  in  botli. 


value 

etWQM 

pticd 

1 


These  curves  mav  appear  when  Mr 
Mi 


Uahed  in  the  Phil. 
Araoclation  Meeting. 


fOi/. 


Cbattock's 
They  ^were  not)  shown 


iwper  j 

at  Use 
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Tabub  n. 


»:^eedIo. 


0-7  X 
16 
188 
4il3 

4*84 
6-52 
711 
7-83 
8-71 

10-9 

31-8 

45-7 

68-0 


icr-» 


/ 


(  +  ) 

p  =  76 


?  6.:i.V) 

2.850 

2,450 

l.4(»0 

I.IKO 

935 

8«0 

800 

780 

64« 

335 

308 

302 


/>  =  40 


?5.200 

2,180 

1,900 

1,030 

870 

ttSO 

tt:*o 

585 
560 
450 
227 
198 
194 


(  +  ) 
;>  =  20 


T  4,600 
1,700 
1,500 
810 
643 
518 
470 
450 
425 
326 
162 
130 
132 


(-) 

;'=^20 


T  3,390 

i.2(:k) 

l,*»50 
580 
510 
405 
380 
360 
320 
290 
140 
138 
140 


/)C  r»< 


(  +  ) 
P  =  76 


[19-0] 
16*4 
16-1 
17  0 
16-6 

16  6 
17-0 
16-5 
17-5 

17  4 
21-2 
261 
30-9 


p=  40 


[15-6] 
12-6 
12-5 
12-5 
12-2 
121 
121 
121 
12-6 
121 
14*4 
16-8 
199 


r  =  20 


[13-8] 
9-8 
9-8 
9-8 
9-0 
9-2 
9-0 
0-3 
9-5 
a -8 
9-6 
110 
13-5 


{-) 
p  =  20 


[101] 
6-9 
6-9 
7-0 
71 
7*2 
7-3 
7  4 
7-2 
7-8 
8-8 
11-7 
18-0 


In  Curve  IV.,  r  is  plotted  with /at  76  centimotroa  pressure  from  tbis  table. 


rhe  {KHwtble  wave  in  which  re«lHtanc«  may  arise  are,  I  think,  all 
^be  included  under  three  hoadfl  : 

"^a)  It  may  cxwb  in  the  pan  itself,  to  a  greater  than  molecular 
9  stance  from  the  point  for  thia  the  gaa  must  become  possessed 
E=  something  in  tno  nntnre  of  structure  round  about  the  point — 
■ ;-,  CCA0O  to  be  gas  in  the  ordinary  nense  of  the  word— and  the 
L  ily  kind  of  structure  that  sue^gests  itself  as  likely  is  that  of  the 
:r4lari8od  (irotthuss  chains,  wTiich  Prof.  J.  J.  Thomnon  has  uscmI 
^th  such  effect  in  his  beautiful  theory  of  striu'. 
'b)  It  may  exist  at  (he  surface  of  the  metal  only,  and  consiflt  in 
V^tearing  away  from  the  [K)int  by  electrical  force  of  electritiod 
tides  which  are  clinging  to  it  (a  stpccial  cose  of  which  is  the 
'ng  of  charged  particles  through  a  non-conducting  layer  on  the 
Ht. 

Or  it  may  mean  the  pulling  off  of  something  io  the  nature  of 
■  possessing  surface -tension. 

I  As  a  matter  of  fact  {h)  and  (r)  are  two  opposite  extremes  of  the 
june  phenomenon.  In  both,  particles  adhering  to  the  point  are 
^'ttllea  off,  but  the  adhesion  of  {h}  le  normal  to  tlio  surface  only — 
fC,  between  the  i>articles  and  the  metal — while  in  (c)  it  is 
^angential  to  the  Rurface  only— i.f. .  between  the  {Articles  them- 
^Ivee.  An  actu'bl  caeo  would  lie  somewhere  between  the  two,  and 
xobably  much  nearer  to  (h)  than  to  (r). 

fEiow  in  the  case  (a)  of  nrotthufw  chains  the  field,/,  at  the  point, 
measured  by  the  putl  uuon  it,  should  increase  as  tho  8harf>ne8e 
the  {x>int  increases  ;  ana  for  two  reasons.  In  the  first  place, 
or  chains  of  given  length  there  will  be  some  average  strength  of 
leld  roiiuired  to  break  them,  the  value  of  which  will  always  be 
ess  than  that  measured  at  the  surface  of  the  point  on  account  of 
•be  divergence  of  the  lines  of  force  there;  and  the  difference 
»etwcon  the  measured  and  the  average  Held  will  be  more  marke<] 
hfl  the  divergence — i.e.,  tho  sharpness  of  the  point— increases. 
Secondly,  tho  chaina  will  be  shorter  at  a  sharp  puint  than  at  a 
>1ant  one  on  account  of  this  same  divergence ;  and  this  og^un 
vill  necessitate  a  stronger  field  to  break  them,  for  much  the  same 
'oa^on  that  a  short  piece  of  iron  is  harder  to  magnetise  than  a 
ODjg  one. 

Toe  same  sort  of  variation  of  /  with  aharpness  of  |)oint  will 
K3cur  in  the  case  of  (<-),  if  the  mechanical  pull  of  the  field  on  the 
x>int-«urface  be  looked  on  as  having  to  tear  ofT  a  film  stretched 
>ver  it. 

But  to  pull  small  particles  oflf  a  iK)int  whose  radius  of  curvoture 
M  large  compared  with  their  diameters  will  always  require  the 
lame  value  oi  /.  Hence  {fj)  differs  from  (a)  and  (c)  in  requiring 
:.hat/3hall  be  indeijendent  of  r. 

The  effect  on  /  of  altering  r  was  therefore  investigatod. 
Steel  needles  were  ground  by  a  watchmaker  to  lieinitipherical 
points  of  different  diameters  and  burnished  with  a  hard  steel- 
bool.  The  values  of  /  in  air  were  then  determined  for  each  at 
various  pressures ;  the  instrument  used  being  tho  smaller  of 
bhe  two  described  in  §  8.  Curves  ooonecting  air-pressure,  p^ 
and/  were  then  plotted,  and  from  these  the  numbers  given  in 
Table  II.  were  taken.  Tho  values  of/  for  positive  discharge  are 
given  for  three  pres8ure8^76,  40,  and  20  centimetres  of  mercury. 
Those  for  negative  discharge  are  only  given  as  20  centimetres. 
The  reason  being  that  the  latter  ^how  a  good  deal  of  irregularity 
at  higher  preseuro^,  seeming,  as  will  be  seen  later,  to  depend 
lare^  on  the  condition  of  tno  point-surface,  which  the  positive 
yames  do  nob.  Tho  values  of  /  for  needle  V  are  inserted  with 
qnories,  as  they  are  almost  certainly  too  high.  The  extreme 
fineness  of  its  point  necessitated  a  very  rapid  tapering  to  the 
Bbarpest  part,  so  that  a  good  deal  of  the  measured  pull  must  have 
been  due  to  lines  of  force  starting  from  its  sides.  This  is  borne  out 
by  tho  numbois  in  the  four  last  columns. 

Now,  these  columns  show  that  below  a  point  radius  of  f^o  milli- 
metre /  varies  in  close  projmrtion  with  r  "■",  and  they  conso- 
uuentlv  negative  hypothesis  {h).  But  they  also  negative  (c),  for 
tne  pull  per  sc|uare  centimetre  normal  to  a  film  of  surface-tension, 
T,  and  radius  of  curvature  r  necessary  to  break  it  is  proportional 
to  T/r,  and  if  this  pull  is  to  be  supplied  by /it  follows  that /^  roust 
be  proportional  to  T/r,  which  gives  -0*5  instead  of  -0*8  as  the 


power  of  r  with  which /varies.  Even  — 0'5  is  higher  than  can  bo 
aesumed,  for  it  is  calculated  on  tho  supposition  that  there  is  no 
cobeeion  between  the  film  and  the  point,  and  the  existence  of 
cohesion  would  still  further  reduce  the  power  of  r,  as  tending  to 
bring  the  film  nearer  to  class  (b). 

Resistance  to  discharge  at  a  point  is  thus  to  be  found  in  the  sur- 
rounding gas,  and  is,  therefore,  practically  reduced  to  the  breaking 
down  of  Orotthuss  chains,  tho  length  of  which  are  not  negligible 
compared  with  tho  radius  of  curvature  of  the  point.  I  do  not 
mean  by  this  to  exclude  surface-resistance  as  a  possible  factor  in 
disichargo — indeed,  what  follows  shews  that  it  may  be  very  appre- 
ciable ;  l>ut  it  is  not  the  whole,  nor,  I  believe,  an  important  part, 
of  the  resistance  at  a  clean  point. 

§  6.  After  a  point  has  been  used  for  discharge  for  some  time  its 
resistance  increases  greatly,  and  when  discharge  occurs  it  begins 
with  a  suddenness  and  violence  which  is  very  suggestive  of  the 
bursting  of  a  film.  The  effect  is  increased  if  the  ftoint  be  now  re- 
burnifihed  (without  regrinding),  though  this  process  makes  it  look 
ns  if  it  hod  never  been  used.  For  instance,  Curvee  II.  ore  those 
connecting  the  pressures  of  the  air  with  f  for  needle  H.  Tho 
continuous  curve  AB  represents  /  at  tLe  commencement  of 
positive  discharge,  C  D  being  for  negative.  The  readings  for  theee 
two  curves  were  taken  alternately,  two  at  a  time,  the  prassure 
being  gradually  inoreajjod.  They  corro**pond  to  an  unused  clean 
needle.  The  cloud  of  points  (0  for  [x>sitivc  and  x  for  negative 
discharge)  was  obtained  on  attemuting  to  repeat  the  curves, 
and  it  was  noticeable  that  eacn  repetition  increased  the 
values  of  /,  though  the  needle  was  well  polished  on  dry  wash- 
leather  aud  rouge  each  time.  Afterwards  the  needle  was  re- 
burnished,  and  tho  dotted  curves  E  F  ( -f  )  and  G  H  t  -  )  obtained, 
showing  a  still  further  increase  of/and  no  less  irregularity  in  its 
values  than  before. 

The  above,  therefore,  furnishes  evidence  of  tho  growth  of 
resistance  at  a  point  where  it  is  used.  That  the  current  does 
not  permanently  clear  the  formation  away  in  getting  through 
is  obvious  from  the  readings ;  but  if  a  reading  be  taken 
quickly  after  another  with  a  point  in  thia  condition,  the 
second  value  of  /  is  often  slightly  lower  than  the  first ;  as  if 
the  film  had  not  had  time  to  finish  formini^  again  after  tho 
first  discharge.  Now  if  this  were  so  it  would  follow  that  the 
value  of  /,  when  the  current  stops,  should  be  less  than  when 
it  starts  (for  a  used  point  only ;  the  two  values  agree  closely 
for  a  clean  one).  To  test  this,  needle  H  was  again  taken  and 
the  values  of  /  determined  for  various  air-preesaros  at  the  point 
when  the  current  just  stopped,  the  potential  of  the  needle 
being  gradually  diminished  until  a  high  resistance  (7.000  u)  Elliot 
galvanometer  between  the  needle  and  the  eaith  stood  at  zero.  The 
results  are  given  in  Curves  III.  A  B  and  C  D  for  the  unused  point 
are  repeat^  from  Curves  II.  for  comparison.  J  K  and  LM  are 
the  new  curves.  They  are  marked  by  circles.  The  agreement 
between  J  K  and  A  B  could  not  be  closer,  and  [points  uomistakablv 
to  a  Umpoj-ary  cleaning  of  the  (xiint  while  current  is  flowing.  L  M, 
for  negative  (fiechargo,  is  very  curious — coinciding  as  it  does  with 
C  D  at  low  pressures,  while  it  leaves  it  so  completely  higher  up. 
It  was  noticeable  that  just  in  proportion  as  the  two  curves 
diverged,  the  stoppage  of  the  current  was  marked  by  increasing 
suddenness.  At  high  pressures  it  was  impossible  to  get 
the  Doedle  to  discharge  at  all  with  a  small  current;  either 
the  flow  was  strong  or  it  stopped  altogether  with  a  jerk — 
the  same  effect,  though  almost  microscopic,  being  j  ust  por- 
ceptiblo  at  the  cessation  of  positive  discharge  also.  This 
bemg  so,  it  follows  that  the  values  of  /  on  the  negative  curve 
really  correspond  to  a  strong  current  and  not  to  the  point  where 
the  current  stops.  Hence  their  greater  values.  The  sudden 
catting  off  of  tne  negative  current  was  very  striking,  and  sug- 
gested rather  forcibly  the  covering  over  of  the  point  by  some  sort 
of  tilui  that  hiul  been  [)orforate(l  by  it.  It  is  true  that  the  |>ositive 
discharge  was  hurdly  affected,  but  this  is  only  an  example  of  what 
has  been  already  alluded  to— the  reUtively  greater  instability  of 
negative  than  of  positive  discbarge 
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THE  B.  A.— CARDIFF  MEETING. 

The  general  opinion  of  the  Cardiff 
unfavourable.  Perhaps  a  good  deal  of  the 
criticism  has  been  caused  by  the  weathcf; 
more  depressing  time  it  would  be  hard  to 
even  if  it  was  ordered  from  Brummagem.  The 
of  the  excursionists  have  been  much  adi 
with  water  ;  and  this,  no  doubt,  has 
upon  the  number  of  members,  the  ati 
at  the  sections,  and  the  discussion  of 
People  who  go  through  rain  to  the 
meetings  are  lesa  inclined  to  take  a  fk^ 
view  of  the  paper  under  consideration 
bright  sunshine  and  genial  weather  atta 
their  steps.  But  with  every  allowance  iat 
weather,  we  imagine  it  will  be  admitted  that 
chaff  has  been  somewhat  in  excess  of  the  gnu 
this  meeting.  Still,  there  have  been  some  ji 
papers  read  and  discussed.  The  most  impaa 
and  suggestive,  so  far  as  the  electrical  indmbj 
concerned,  was  a  paper  by  Mr,  A.  R.  Bennett,  ■ 
on  Tuesday  before  Section  G,  describing  an  k 
trical  exchange  system  for  large  towns.  Ill 
admitted  that  in  most  large  towns  uiany  sla^ 
are  congested  with  traffic,  and  if  some  ai^l 
means  could  be  found  for  conveying  parcels  ■ 
email  packages  it  would  greatly  benefit  \m 
ness  people.  Mr.  Bennett,  as  we  say,  put  fomi 
a  scheme  which  was  admitted  by  the  section  tol| 
carefully  thought  out,  though,  of  course,  as  8ffl 
Bramwell  pointed  out,  its  cost  and  the  rena 
to  be  obtained  determine  its  practicability,  ft 
principal  quebtiou  is,  will  it  pay?  and  if  thu* 
answered  satisfactorily,  no  doubt  sooner  or  latai 
suggestion  so  ably  put  forward  will  bear  good  M 
We  shall  give  this  paper  complete  in  due  coam 
While  recollection  of  the  meeting  is  fresh,  it  m&jii 
worth  while  to  call  attention  to  the  method  of  p 
cedure  in  Section  A,  Many  of  the  papers  uii 
a  highly  technical  character,  and  it  is  difficult  i 
follow  the  author  iu  the  reading.  This  is  espedill 
the  case  on  days  when  the  first  paper  has  beengff* 
more  than  its  fair  share  of  time,  and  other  pa(« 
foUowing  have  to  be  shortened  or  given  in  panS 
mime  to  get  through  the  programme  for  theJb 
The  later  papers  are  neither  properly  read  nor  il 
quately  discussed,  even  when  suitable  for  discussic 
A  very  large  number  of  the  papers,  however,  arei 
at  all  suited  for  discussion,  yet  it  is  the  fashion 
pretend  to  discuss  them,  and  one  or  more  gentleo 
who  have  nothing  to  say  are  asked  to  say  sw 
nothings  in  a  purely  formal  mamier.  The  descripc 
of  experiments,  often  an  interim  description  of  an 
complete  investigation,  should  not  be  permitted 
occupy  much  time  in  the  section.  The  aim  of 
research,  with  the  results  obtained,  is  all  thai 
required  to  give  priority.  The  wearisome  iterat 
of  connections  of  apparatus  is  not  wanted.  A  a 
diagram  will  give  all  this  without  a  mass  of  w 
deficription.  The  papers  ought  to  be  claosifr 
those  requiring  no  discussion  ought  to  comi 
those  that  require  discussion.     There  is   a 
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^B  meetings  becoming  only  too  common,  and  that 
Hjautalisin^  reference  to  an  incomplete  iuvestiga- 
^%  We  are  told  tbat  the  student  or  professor  is 
■Qtged  upon  something  wonderful  and  important, 
to^ihat  at  present  the  work  is  unfinished.  So  much 
^g^  is  wasted,  and  before  another  year  the  half- 
i)leted  experiments,  never  continued,  are  for- 
and  the  section  hears  nothing  further  about 

latter  more  nearly  concerning  the  managers  of 
^cal  papers  rather  than  their  readers  might 
(be  considered.  Is  it  impossible,  for  example, 
Btribute  a  complete  list  of  all  the  papers  to  be 
"ight  before  the  section  upon  the  first  morning  of 
1^^ meeting?  As  things  are  now  managed,  it  is 
^)urgatorial  task  to  report  these  technical 
^jrs.  In  fact,  they  could  not  and  would  not 
^,  ieported  at  alt  if  authors  and  secretaries  did 
_hand  over  the  MRS.  It  often  happens,  how- 
H|^  that  more  than  one  person  wants  a  MS. 
"llie  same  time,  and  because  of  the  physical  im- 
libihty  of  several  men  having  the  same  MS.  in 
^rent  phiccs  at  the  same  time,   a  greater  strain 

111  upon  those  who  have  to  obtain  the  copy.  If 
list  of  papers  was  known  upon  the  first  day, 
Qgements  could  be  easily  made  with  authors,  and 
trouble  experienced  in  this  direction.  We  take 
'granted  that  the  association  is  for  the  advance- 
^t  of  science,  and  that  authors  require  publicity  for 
^m  papers — a  publicity,  too,  not  given  by  a  hurried 
^aing  before  a  dozen  hearers,  and  an  abstract 
ithe  Proceedings  published  six  months  hence. 
ipiou  G  is  by  far  the  best  managed  as  regards  this 
"Cing  of  information.  The  greater  part  of  the 
atracts  are  really  ready  when  the  meeting  opens, 
A  can  be  obtained  upon  application  to  the 
laretaries. 

The  British  Association  would  die  of  inanition 
ii^re  its  proceedings  to  pass  unnoticed  for  a  couple  of 
»9kt%.  It  baa  no  great  claim  upon  the  sympathies 
the  public,  and  though  conversaziones  and  picnics^ 
fcrden  parties  and  balls,  may  give  the  necessary 
creation  while  work  is  taking  its  share  in 
le  meeting,  these  social  pleasures  will  not 
ad  to  the  advancement  of  science  nor  keep 
le  association  alive.  There  is  a  growing  dissatis- 
«tiou  in  allowing  certain  men  to  act  pretty  much 
I  they  like.  Papers  from  these  men — scrappy, 
afinished,  or  finished — are  put  before  better  papers 
other  men.  Time  is  wasted  in  the  murmured 
mgratulations  of  a  mutual  admiration  society, 
bile  through  these  indulgences  time  cannot  be 
and  for  the  proper  consideration  of  papers  by 
her  men. 

That  our  interpretation  of  the  necessities  of  the 
e  is  the  correct  one,  and  that  it  is  the 
shnical  press  which  advances  science  and  not 
cstional  meetings,  is  proved  by  the  result  of  the 
icussion  on  units  held  under  the  joint  auspices  of 
ictions  A  and  G.  The  result  really  was  that  every 
eaker  wanted  some  change  or  other — hardJy  any 
ro  agreed  as  to  the  necessity  of  any  particular 
Lftnge,  and  it  was  hoped  the  technical  journals  would 


take  the  matter  up,  and  by  some  means  so  bring 
affairs  to  a  focus  that  the  Measurement  Com- 
mittee may  next  year  be  prepared  with  a  proposal. 

If  we  know  aught  of  the  feelings  of  technical 
papers,  and  the  ideas  of  practical  men,  we  imagine 
they  will  decline  to  trouble  themselves  about  the 
matter.  The  desire  for  continued  change  is  not  to  be 
commended.  Better  wait  a  little  than  change  things 
too  soon,  a  proceeding  which  would  only  necessitate 
another  change  almost  immediately. 


THE  ELECTRICAL  TRANSMISSION   OF   POWER  AT 
FRANKFORT, 

A  Keuter's  telegram  from  Frankfort-on-Main, 
August  25th,  has  the  following  important  statement 
announcing  the  success  of  the  Frankfort  transmis- 
sion of  powcr™au  announcement  which  may  be 
fairly  construed  into  one  of  the  most  eventful  occur- 
rences of  the  nineteenth  century  :  **  At  noon  to-day 
the  electric  lamps  in  the  exhibition  here  were  lighted 
for  the  first  time  by  the  current  transmitted  from 
the  generating  centre  at  the  Lauffeu  falls  of  the 
Neckar,  over  100  miles  distant  from  this  city. 
Yesterday  the  various  authorities  of  Wurtemberg, 
Baden,  Hesse,  and  Prussia,  through  whose  territory 
the  cable  passes,  formally  took  over  the  undertaking, 
and  subsequently  made  it  over  to  the  General 
Electricity  Company  of  Berlin  and  to  the  Oerlikon 
Machine  Works  of  Switzerland,  the  constructors  of 
the  plant  and  electrical  appliances.  At  eight  o'clock 
in  the  evening  the  electrical  current  was  transmitted 
from  Lauffen  along  the  cable,  and  it  was  found  that 
the  precautionary  measures  adopted  along  the  cable 
line  to  ensure  the  safe  transmission  of  the  electric 
current  were  perfect.  The  representatives  of  the 
Wurtemberg  authorities  had  assembled  at  Laufien 
itself,  the  generating  centre,  while  the  representatives 
of  the  Baden  and  Hesse  authorities,  together  with 
Herr  von  Miller,  representing  the  exhibition,  Herr 
Ebert,  representing  the  Imperial  Postal  Department, 
Herr  Strecker,  the  head  engineer  of  the  Telegraph 
Department,  Herr  von  Dobrowolski,  representing  the 
electricity  company,  and  Prof.  Weber,  of  the  Testing 
Committee,  met  at  Eberbach,  on  the  confines  of 
Baden  and  Hesse,  where  they  made  some  experi- 
ments. The  transmission  of  the  electrical  current, 
derived  from  water  power  over  a  distance  of  108 
miles,  is  therefore  an  accomplished  fact." 

We  may  add  that  we  learn  that  the  voltage  has 
already  been  run  up  to  1G,000  volts,  and  the  trans- 
ferred power  to  over  80  h.p.,  used  to  supply 
800  incandescent  lamps  and  to  drive  a  motor  for 
pumping  water  to  the  artificial  waterfall.  The  cost 
of  the  undertaking  is  given  at  i!40,000. 


CORRESPONDENCE. 

"  One  niMi'a  wonl  ia  no  m»n'a  wutit 
JuUc«  Dc«U  Uut  buUi  be  tiearxl." 


THE  ST.  PANCRAS  EXHIBITION. 

Su^ — If  you  will  kindly  publish  this  letter  in  your  next 
ieauo  wo  shall  be  greatly  obliged,  for  although  tho  matter  is 
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neitber  edifying  or  important,  since  circulars  containing  nn 
inaccurate  statement  concerning  tis  have  been  printed  and 
distributed,  wc  feel  bound  to  take  some  notice. 

We,  in  common,  we  presume,  with  the  rest  of  the 
exhibitors  of  the  recent  St.  Pancras  Electrical  Exhibition, 
have  received  from  Mr.  Eccleston  Gibb,  the  treasurer,  a 
balance-sheet,  accom|^nied  by  a  circular,  concluding  thus  : 
'*  If  Messrs.  Potter  and  Joel  pay  the  balance  still  duo  from 
them — viz..  £4.  10a.  lOd. — this  will  be  distributed  at  a  future 
date." 

The  facte  are  as  follows  :  We  refused  to  pay  our  account 
in  full,  pointing  out  that,  owing  to  the  telephone  exhibit 
having  been  placed  in  the  ante-room  which  formed  the  sole 
means  of  access  to  and  egress  from  our  stand  for  the  first 
week  of  the  exhibition  (especially  during  the  evenings), 
visitors  were  quite  unable  to  roach  our  exhibit,  the  throng 
in  the  telephoue-room  being  so  dense. 

Any  of  the  exhibitors  will  corroborate  this,  and  it  was 
fully  recognised  at  the  time  by  the  committee,  the  tele- 
phones being  ultimately  removed  to  a  corridor  on  the 
ground  floor. 

Needless  to  say,  the  success  of  our  exhibit  was  seriously 
marred  by  this  blunder  on  the  part  of  those  responsible  foi 
the  arrangements. 

On  June  5  last  we  wrote  to  Mr.  Eccleston  Gibb 
regretting  that  a  question  had  arisen  with  reference  to  our 
account  and  enclosing  cheque  in  settlement,  which  cheque 
was  accepted,  and  until  the  receipt  of  the  circular  in 
rjuestion  we  were  under  the  impression  that  the  matter  was 
settled. 

We  think  that  tho  publication  of  such  a  statement  as  that 
complained  of  show  very  questionable  tiste  on  the  part  of 
Mr.  Gibb,  or  whoever  may  be  responsible,  and,  in  conclu- 
sion, we  beg  to  state  that  we  do  not  for  a  moment  admit 
that  any  balance  is  due  from  us,  nor  have  we  any  intention 
of  making  any  further  payment. — Yours,  etc., 

Hknry  F.  Joel  and  Co. 

31,  Wilson  street,  E.G.,  August  26,  1891. 


THE    BRITISH    ASSOCIATION    AT  Ci 


ELECTRICAL     TRADES     SECTION.— FRANK  FOKT 
EXHIBITION. 

S[K, — The  Bub-comraittee  recommends  that  gentlemen 
joining  the  party  in  connection  with  the  Electrical  Trades 
Section  of  the  London  Chamber  of  Commerce  should  travel 
vid  Dover  and  Oatcnd,  leaving  Holborn  Viaduct  Station  by 
the  train  at  10  o'clock  a.m.  on  Saturday,  the  5th  September. 
Eich  member  of  the  party  should  provide  himself  with 
the  necessary  travelling  ticket,  and  it  is  recommerided  that 
such  tickets  bo  obtained  through  Messrs.  Cook  and  Son, 
Ludgate-circus,  E.C.,  the  fare  being,  vid  Dover  and  Ustend, 
£5.  16s.  first-class  return,  available  30  days  The  ticket 
should  be  taken  on  or  before  the  -nd  September,  and  in 
tho  event  of  this  being  done,  Messrs.  Cook  and  Son  will 
engage  reserved  railway  carriages  between  London  anti 
Frankfort,  and  members  are  requested  to  specify  that  they 
belong  to  the  Electrical  Trades  Section  party.  Members  are 
further  notified  that  ladies  may  be  included  in  the  party. 

With  regarfl  to  hotel  accommodation  the  sub-committee 
could  not  well  engage  definitely  sufticient  rooms  before- 
hand for  the  entire  party,  ^ut  the  committee  suggests  to 
members  to  adhere  to  the  following  suggestions,  in  \Thich 
case  they  will  no  doubt  be  suited  for  rooms.  They  can 
either  buy  coupons  for  rooms  and  dinners,  through  Messrs. 
Cook  and  Sons,  for  the  Swan  Hotel,  Frankfort,  and  if  such 
coupons  are  taken  at  the  same  time  as  the  ticket,  Messrs. 
Cook  will  take  steps  to  reserve  sufficient  and  good  accom- 
modation. Or  members  of  the  party  can  secure  rooms  at 
the  Britannia  Hotel,  or  Hotel  Romscher  Kaiser,  if  they 
write  to  the  proprietors  about  a  week  beforehand,  men- 
tioning that  they  belong  the  Electrical  Trades  Section 
party. 

The  committee  is  in  communication  with  the  preaidont 
of  the  Electro-Technical  Society  of  Frankfort  with  respect 
to  tickets  for  the  various  events  iu  connection  with  the 


exhibition  and  congress,  and  ge" 
necessary,  as  to  what  8i>ecial  a 
^^      this  respect. — Vmirs,  etc., 
^P  Kknkic 

I 11^ 


will  be  advised,  if 
"".an  be  made  in 

cretary. 


TRESIDENTIAL  ADDRESS  BY  WILLIAM 
D.C.L.   (OxoN.),   LLD.   (Caxtab.,  Edlv.,  ct 
(Lrnu.  Bat.).  F.R.S.,  P.R.A.8.,    Ho.v.  F.B.S.E.,  ] 

SPONDANT  DB  L'lNSTTrUT  DK  FlUKCK. 

{Continued  from  page  Z86.) 

Prof.  Rowland  looks  to  the  solar   lines  which  are  i 
for  as  a  means  of  onabling  him  to  diaoorer  encli  aevi 
elements  assbill  lurk  in  rare  minerals  and  earUu,  fay  i 
their  Btjectm  directly'  with  that  of  tho  8un.    He  has  i ' 
yttrium  tspectroecopically  into  threo  componeata,  andi 
two.     The  cuni[»iri?on  of  tho  rosulte  of  this  inde 
method  with  the  remarkable  but  different  coodiuiooitt^ 
l>ecoq  do  Boinbaudran  and  Mr.  Crookes  have  been  Mr 
from  epectroecopic  observation  of  these  bodioe  wheogk 
molecular  bombardment  in  a  vacuam  tube,  will  be  a 
much  intoretft.     It  ia  worthy  of  remark  that  aa  oar  t 
the  B(>octrum  of  hydrogen  in  its  complete  form  < 
tho  fltari),  it  ie  now  from  the  huh  that  chemistry  is  | 
to  bo  enriched  by  the  discovery  of  new  elemente. 

In  a  diBcossion  in  the  Bakerian  lecture  for  lHS5of  i 
up  to  that  time  of  the  8un*B  corona,  I  was  led  totfcea 
that  the  corona  is  essentially  a  phenomenon  WTnilar  in  !)■« 
information  to  the  tails  of  comets — namely,  that  he  ' 
tho  moKt  part  probftbly  of  matter  goin^  from  the  i 
ikction  of  a  force,  [x>t»Hibly  electrical,  which  varies  ae  i 
and  can  therefore  in  the  case  of  highlv-attenoated  ' 
nmster  the  force  of  gravity  even  near  the  sun. 
the  coronal  particles  may  lobum  to  the  sun,  thoee  wh 
long  rays  or  streamers  do  not  return  ;    they   eepuUil 
become  too  diffused  to  be  any  longer  visible,  and  nujvi  , 
fami«h  the  matter  of  the  Mxfiacal  light,  which  othervstkl 
received  a  ratiafactory  explanation.     And   further,  if 
exist  at  the  sun,  tho  changes  of  terrestrial  ma^netifloil 
t^  direct   electric   action,   oh   the  earth    moves 
inductive  force. 

These  conclubions  appear  to  be  in  accordance  I 
linos  along  which  thought  haa  been  directed  by 
subsequent  eclipses.  Prof.  Schuster  takee  an 
view,  and  suggests  that  there  may  be  a  direct  ele 
between  the  sun  and  the  planets.  He  afiks  fur' 
sun  may  not  act  like  a  magnet  in  conser^iienoe 
about  its  axifl.  Prof.  Bigolow  hae  recently  treated 
forms  by  the  theory  of  spherical  harmonics,  on  tbsi 
that  wo  see  phenomena  similar  to  those  of  freeele  '  '^ 
bcin^  lines  of  force,  and  the  coronal  matter  disch 
or  at  least  arranged  or  controlled  by  these  forces. 
ties  of  tho  streams,  for  some  reasons,  the  repuUiv 
loet,  nnti  gravitation  set  ia,  bringing  the  matter  ha 
The  matter  which  does  leave  tho  sun  is  persistently  I 
tho  equatorial  plane  of  tho  corona.  In  fact,  the  zodu 
he  the  accumulation  at  great  distances  from  the 
etj^uator  of  such  like  material.  Photographs  ou  a  1 
be  desirable  for  the  full  development  of  the  concluq 
follow  from  this  study  of  the  curved  forms  of  the( 
Prof.  Hehaoberle,  however,  considers  that  the  eor 
may  be  fititigfactoril}'  accounteil  for  on  tho  euppoeitJ 
corona  is  furmeil  of  streams  of  matter  ejected  mainly  £i 
zones  with  great  initial  velocities,  but  smaller  thkn  3tf* 
second.  Further,  that  the  different  types  of  the  corona  ai^ 
the  effects  of  [wrspoctivo  on  the  streams  from  the  i 
the  time  relatively  to  tho  plane  of  the  solar  eciuator. 
Of  the  physical  and  tho  chemical  nature  of  the  i 
wo  know  very  little.  Schuster  concludes,  from  an  ex 
tho  eclipses  of  1882,  ISHIl^  and  1886,  that  the  coatinooiul 
of  tho  corona  has  the  maximum  of  actinic  intensity' 
coneidorably  towards  tho  rod  when  compared  with  th 
of  the  6un,  which  shows  that  it  can  only  bo  due  in  i 
floinr  light  scattered  by  small  ijarticlea.  The  lines  of  _ 
of  hydrogen  do  not  upi)ear  to  lorm  part  of  the  normal  (^ 
tho  corona.  Tho  grcon  coronal  lino  has  no  known  reprM 
in  terrestrial  substances,  nor  has  .Schuster  been  able  to  J 
any  of  our  elements  in  the  other  lines  of  the  corona. 

The  spectra  of  the  stars  are  almost  infinitely  diversifie 
can  be  arranged  with  laome  exceptions  in  a  aeries  ia 
adjacent  s|>ectra,  e8{3eciully  in  the  photographic  region,  are 
distinguishable,  passing  from  the  btuish-white  starB,  Uki 
through  stars  more  or  less  solar  in  character,  to  Btar«  witli 
si>octra,  which  divide  themselves  into  two  apparently  indi 
groups,  according  as  the  stronger  edge  of  the  bands  kB  toi 
red  or  the  blue.  In  such  an  arrangement  the  san*8  plaoei 
the  middle  of  tho  series.  " 

At  present  a  difference  of  opinion  exists  as  to  the  4, 
the  scries  in  which  evolution  ia  proceeding,  whether] 
condonsation  white  stars  pass  into  the  orange  and  \ 
whether  these  more  coloured  stars  are  younger 
white  by  increasing  age.     The  latter  view  was  suii 

stone  Stoney  in  1867.  

About  10  vears  ago  Ritter,  in  a  series  of   p&perv,  i^ 
behaviour  of  gaseous  masaea  during  condensation,  and  I 

resulting  constitution  of  the  heavenly  bodies.     Aocor 

a  nUir  pa&nes  through  the  orange  and  red  staf^  twioo,  fir 

li  comparatively  short  period  of  increasing  temporat  iu«  -% 

^nlnates  In  the  white  stage,  and  a  second  time  during  a  i 

A     "wl  stage  of  gradual  cooling.   He  suggested  that  i ' 
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Stars  may  oorreopond  to  Ihoeo  difTorent  poriods :  the 
I  being  thoee  in  which  the  stronger  edge  of  tlie  dark 
rards  tne  blue,  the  other  bandtxl  mtars,  which  arc  toIa- 
luminous  and  few  in  numbor,  Wing  thofte  which  are 
g  extinction  through  age. 

,  a  similar  evolutional  order  has  been  suggested*  which 
on  the  hypothe-i^is  that  the  nebals  and  stars  eonaisb  of 
etooHc  stones  in  different  stages  of  oondenBation.  More 
e  view  has  been  [jub  forward  that  the  divoreificd  spectra 
I  do  not  represent  the  Rtages  of  an  evolution  \\  progress, 
I  for  the  most  {uirt  to  differonces  of  original  conHtitubion. 
minutos  which  can  bo  given  to  this  part  of  the  address 
lont  for  a  discussion  of  these  different  vtewa.  I  puri>ose, 
to  state  briefly,  and  with  reserve  as  the  eabject  is 
me  of  the  congiderations  from  the  characters  of  their 
ich  appeared  to  mc  to  be  in  favour  of  the  evolutionnl 
lich  larrai^^ed  the  eUrH  from  their  photoKranhie  spectra 
•is  order  is  essentinlly  the  same  as  V'ogol  hnn  previoutitly 
D  his  clnaeification  of  the  stars  in  1874,  in  which  the 
I  which  are  most  numerous,  represent  the  early  adult 
ersistent  stage  of  stellar  life,  the  solar  condition  that  of 
Ity  and  of  commoncing  age  ;  while  in  the  orango  and 
ith  banded  upcctrn  wo  see  the  tsettine  in  and  adrnncc  of 
iut  this  statement  muflt  be  taken  broadly,  and  not  as 
tiat  alt  stars,  however  different  in  mass  and  possibly  to 

extent  in  original  constitution,  exhibit  one  invariable 
if  spectra. 

pectra  of  the  white  stars  the  dark  metallic  lines  are 
nconspicnous,  and  occasionally  absent,  at  the  same  time 
rk  lines  of  hydrogen  are  usually  strong,  and  more  or 
u(>on  a  continuous  spectrum,  which  is  rcniiitkable  for 
iv  at  the  blue  end.  In  some  of  these  stars  the  hydrogen 
bner  lines  are  bright,  and  sometimes  variable. 
*eater  or  less  prominence  of  the  hydrogen  linesi  dark  or 
baracteristicof  the  white  stars  as  a  class,  and  diroitiishes 
i'ith  the  incoming  and  increase  in  strength  of  the  other 
tre  probably  juatifie<l  in  regarding  it  as  due  to  &Dmc 
which  occur  naturally  during  the  progress  of  stellar 
t  to  a  peculiarity  of  original  constitution. 
ce  a  strong  absorption  spectrum  a  substance  must  be 
icular  temperature  ab  which  it  is  notably  absorptive  ; 
r,  this  temperature  mush  be  sufUciontly  below  that  of 
behind  from  which  the  light  comes  for  the  gas  to  ap[>ear, 
I  flixscial  rays  are  concerned,  ns  darkneps  «|»on  it.  Ton- 
3  liiffb  tem[>orature  to  which  hyriroj^en  muf^t  be  raised 
>n  show  itfl  characberisbic  emimion  an<l  absorption,  we 
►biy   be  right  in   attributing  the  relative  feebleneefl  or 

the  other  lines,  nob  bo  the  }»Aucity  of  the  metallic 
tb  rabher  to  bheir  being  so  hot  relatively  to  the  sub- 
lind   them  as  to  show  feebly,  if  at  all,  by  reversion. 

0  of  things  would  more  probably  be  found,  it  seems  to 
tdibions  anterior  to  the  solar  stage.  A  considerable 
he  f<un  would  probably  give  rise  to  banded  s[>ectra  due 
nda^  or  to  more  complex  molecules,  which  might  form 
adcnsing  poinba  of  the  vapours. 

md  stars  are  generally  regarded  as  consisting  of  glowing 
■rounded  by  a  photosphere  where  condensation  is  taking 
temjjerature  of  tlio  photospheric  hiyer  from  which  the 
t  of  the  radiation  com«s  being  constantly  renewed  from 
natter  within. 

irface  fcho  convection  currents  would  bo  strong,  pro- 
onsiderable  commotion,  by  which  the  different  gases 
ixed  and  nob  allowed  to  retain  the  ine(|uality  of  pro- 
different  levels  due  to  bheir  vapour  densities. 
conditions  of  the  radiating  photosphoro  and  those  of 
30ve  it,  on  which  the  charncter  of  the  spectrum  of  a 
ls»  will  be  determined,  nob  only  by  temperature,  but 
force  of  gravity  in  these  regions  ;  this  force  will  be 
>  star's  mass  and  its  stage  of  condensation,  and  will 
Eitcr  OS  the  star  continues  to  condense. 
ite  of  the  sun  the  force  of  gnivity  has  already  become 
the  surface  that  the  decrease  of  the  density  of  the  gases 
>reme1y  rapid,  passing  in  the  space  of  a  few  miles  from 

1  pressure  to  a  density  infinitcsimally  small ;  conse- 
3  temperature  gradient  at  the  surface,  if  determined 
cpansion,  must  be  extremely  rapid.  The  gasos  here, 
e  exposed  bo  the  fierce  radiation  of  the  sun,  anil  unless 
sparont  would  take  up  heat^  especially  if  any  solid  or 
icles  were  present  from  condensation  or  convection 

Be  causes,  within  a  very  small  extent  of  space  ab  the 
fie  sun,  all  bodies  with  which  wo  are  actjuainted  should 
mdition  in  which  the  extremely  tenuous  gas  could  no 

a  visible  sjiectrum.  The  insignificance  of  the  angle 
)v  this  space  OM  seen  from  the  earth  should  cause  the 
if  the  solar  atmosphere  bo  apfKuir  defined.  If  the 
hich  we  seo  be  that  of  the  sun  proper,  the  matter  above 

to  be  regarded  as  in  an  essentially  dynamical  con- 
iBsemblngG,  so  to  s[>oak,  of  gaseous  projocbiles  for  the 
illing  back  ufx»n  the  sun  aft«r  a  greater  or  lc«s  range 
tut  in  any  cose  it  is  within  a  space  of  relatively  small 
e  sun,  and  rirobably  in  the  other  solar  stars,  that  bhe 
Qich  is  manifested  oy  dark  lines  ia  to  be  regarded  as 
). 

lack  word  in  the  star's  life,  we  should  find  a  gradual 
)f  gravity  at  the  surface,  a  reduction  of  tho  temperature 
far  as  it  was  determined  by  expansion,  and  convection 

leas  violence  producing  less  int^srference  with  tho  pro- 
uanbities  of  gases  due  to  their  vapour  densities,  wnlle 
•f  eruptions  would  be  more  extensive. 


At  last  we  might  come  to  a  state  of  things  in  which,  if  the  star 
were  hob  cnougn,  only  hydrogen  might  be  sufBciently  cool 
relatively  to  tho  radiation  behind  to  prorfuce  a  strong  absorption. 
Tho  lower  vn[)ourH  would  be  protected,  and  might  continue  to  be 
relatively  too  hot  for  their  lines  to  ap|:>ear  very  dark  upon  the 
continuous  spectrum  ;  besides,  their  lines  might  be  possibly  to 
some  extent  effaced  by  the  coming  in  under  such  conditions  in  the 
vapours  themselves  of  a  continuous  spectrum. 

In  such  a  star  the  light  radiated  towards  the  up|>er  part  of  the 
atmosphere  mav  have  come  from  portions  lower  down  of  tho 
atmnHphcro  itself,  or  at  least  from  parts  not  greatly  hotter.  There 
may  bo  no  such  great  difference  of  temperature  of  tho  low  and  less 
low  portions  of  the  star's  atmosphere  as  to  make  bhe  darkening 
effect  of  absorpbion  of  the  protected  metallic  vapours  to  prevaQ 
over  the  illummating  effect  of  their  emission. 

It  is  only  by  a  vibratory  motion  corresponding  to  a  very 
high  temperature  that  the  bright  linos  of  tno  first  spectrum  of 
hydrogen  can  be  brought  out,  and  by  the  equivalence  of 
absorbing  and  otuitting  )iower  that  tho  correspondmg  spectrum 
of  absorption  should  be  produced  ;  yet  for  a  strong  absorption 
to  show  it««lf,  the  hydrogen  must  be  cool  relatively  bo  the 
source  of  radiation  behind  it,  whether  this  be  condensed  particles 
or  gas.  Such  conditions,  it  seems  to  me,  should  occur  in  the 
earlier  rather  than  in  tho  more  advanced  stages  of  condensation. 

Tho  subject  is  obscure,  and  wo  may  go  wrong  in  our  mode  of 
conceiving  of  bhe  probable  progress  of  events,  but  there  can  be  no 
doubt  that  In  one  reinarkaMo  instance  the  white-star  spectrum  is 
associated  with  an  early  stage  of  condensation. 

Sirius  is  one  of  the  most  conspicuous  examples  of  one  type  of 
this  class  of  stars.  Photometric  observations  combined  with  its 
ascertained  ^^larallax  show  that  this  star  omibs  from  40  bo  W>  times 
bhe  light  of  the  sun,  oven  to  the  eye.  which  is  insensible  to  ultra- 
\ioleb  light,  in  which  Sirius  is  very  rich,  while  we  learn  from  the 
motion  of  its  companion  that  its  mass  is  not  much  more  than 
double  that  of  our  sun.  It  follows  that  unless  we  attribute  to  thin 
star  an  improbably  great  emissive  power,  it  must  be  of  immenae 
st>^,  and  in  a  mucn  more  diffuse  and  therefore  an  earlier  condition 
Chan  our  sun  ;  though  probably  at  a  later  stage  than  those  wbibo 
stars  in  which  tho  hydrogen  lines  arc  bright. 

A  direct  determination  of  the  relative  temperature  of  the  photo- 
spheres of  tho  stars  might  [x>ssibly  be  obtained  in  some  cases  from 
tne  relative  [>o<tition  of  maximum  radiation  of  their  continuous 
spectra.  Latigley  hasshown  that  bhrough  the  whole  range  of  bempora- 
buro  on  which  we  can  ox|>orimenb,  and  presumably  at  temperatures 
beyond,  the  maximum  of  railintioti  i)OW6r  in  solid  bodies  gradually 
shifts  upwai-ds  in  the  spectrum  from  bhe  infrared  through  the  red 
and  orange,  and  that  in  the  sun  it  has  reacho<]  the  blue. 

The  denned  character  as  a  rule  of  the  stellar  Lines  of  absorption 
suggests  that  tho  vapours  producing  them  do  not  at  tho  same  time 
exert  any  strong  {K>wer  of  general  absorption.  C/onsc(iuontly  wo 
should  probably  not  go  far  wrong,  when  tne  photosphere  consists 
of  lic|uid  or  solid  [>articles,  if  wo  could  comnare  i^lect  parts  of  the 
continuous  spccbrum  bebween  tho  stronger  lines  or  where  they  are 
fewest.  It  is  obvious  that  if  extended  portions  of  ditferent  stellar 
spectra  were  compared,  their  true  relation  would  be  obscured  by 
tne  line-absorption. 

The  increase  of  temperature,  as  shown  by  the  rise  in  the 
spectrum  of  the  maximum  of  radiation,  may  not  always  be  acoom- 
[Hinied  by  a  correspond idj^  greater  brightness  of  a  star  as 
estimated  by  the  eye,  which  is  an  extremely  imperfect  photometric 
instrument.  Not  only  is  the  eye  blind  to  large  regions  of  radiation, 
but  even  for  the  small  range  of  light  that  we  can  see  bhe  visual 
eO^ect  varies  enormously  wibh  it«  colour.  According  to  Prof. 
I^ngley,  tho  same  amount  of  energy  which  just  enables  us  to 
perceive  light  in  tho  crimson  at  A  would  in  the  ^rcen  produce  a 
visual  effect  I^Kli.fHK*  times  greater.  In  tlie  violet  tiie  proportional 
eU'ect  would  be  l,6UU.  in  bhe  blue  62.(>0().  in  tho  yellow  "JHMOO,  in 
the  orango  14/K)*>,  and  in  tho  red  1,'JOO.  Captain  Abney's  recent 
experiments  iuaWo  the  sensibivoncss  of  the  ove  for  the  green  nearF 
to  DO  750  times  greater  than  for  red  about  C.  It  is  for  this  reason, 
at  least  in  part,  that  I  suggested  in  1861,  and  have  since  shown 
by  direct  observation  that  tne  spectrum  of  the  nebula  in  Andro- 
meda, and  presumably  of  similar  nebula*,  is  in  appearance  only 
wanting  in  the  red. 

The  stage  at  which  the  maximum  radiation  is  in  the  green, 
corrcs^tonaing  to  the  eye's  greatest  sensitiveness,  would  be  that  in 
which  it  could  be  most  favourably  measured  by  eye  photometrv. 
As  the  maximum  rose  into  tho  violet  and  beyond,  the  star  would 
increase  in  visual  brightness,  but  not  in  proportion  to  the  iuorease 
of  energy  radiated  by  it. 

The  brightness  of  a  star  would  bo  affected  by  tho  nature  of  the 
substance  oy  which  the  light  was  chiefly  emitted.  In  the  laboratory 
solid  carbon  exhibiba  the  nighesb  emissive  [>ower.  A  stellar  stage 
in  which  radiabion  comes,  to  a  large  extent,  from  a  photosphere  of 
tho  solid  [larticlcs  of  this  substance  would  bo  favourable  for  great 
brilliancy.  Though  the  stars  are  built  up  of  matter  essentially 
similar  to  that  of  the  sun,  it  does  not  follow  that  bhe  proportion  of 
tho  different  elements  is  everywhere  the  same.  It  may  be  that  the 
HubNtanccfl  condensed  in  the  photospheres  of  different  stars  may 
differ  in  their  emiasive  powers,  but  probably  not  to  a  great  extent. 

All  tho  heavenly  bodies  ore  seen  by  us  through  tho  tinted  medium 
of  our  atmosphere.  According  to  Langley,  the  solar  stage  of  stars 
is  not  reuUy  yellow,  but  evon  as  gauged  by  our  impenect  eyes, 
would  appoar  bluish-white  if  we  could  froe  ourselves  from  the 
deceptive  intluences  of  our  surroundings. 

From  these  considerations  it  follows  that  we  can  soaroel^  Infer 
the  evolutional  stages  of  the  stars  from  a  simple  companaon  of 
their  eye-magnitudes.  We  should  expect  the  wtiite  stars  to  be,  as 
a  class,  less  dense  than  the  stars  in  bhe  solar  stage.  As  great 
mass  might  bring  in  the  solar  type  of  spectrum  at  a  relatively 
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e&rlior  time,  some  of  the  brightest  of  those  stars  may  be  very 
lUABsivo  and  brighter  than  the  sun — for  oxamplo,  the  brilliant  star 
Arcturas.  For  these  reasons  the  ^olar  i^UrK  should  not  onlv  be 
denser  than  the  white  stars,  but  i)orha{>B,  as  n  c1»ai<,  surpass  Uieu] 
in  mass  and  oyebri^htnesa. 

It  has  been  shown  by  Lane  that,  so  lon^  as  a  condensing  gaseous 
maM  remains  subject  to  the  laws  of  a  purely  gaseous  body,  its 
temperature  will  continue  to  rise. 

Tne  greater  or  lef>s  breadth  of  the  lines  of  absorption  of  hydrogen 
in  the  white  stars  may  be  duo  to  variations  of  the  depth  of  the 
hydrogen  in  the  line  of  sight,  arising  from  the  causes  which  have 
been  discussed.  At  the  sides  of  the  linos  the  absorption  aiid 
emission  are  feebler  than  in  the  middle,  and  would  come  out  more 
strongly  with  a  greater  thickness  of  gas. 

The  diversities  among  the  white  stars  are  nearly  as  numerous  &s 
the  individuals  of  the  doss.  Time  does  not  permit  me  to  do  more 
than  to  record  that  in  addition  to  the  three  sub-olasaes  into  which 
they  have  been  divided  by  Vogel,  Scheiner  baa  recently  investi- 
gated minor  differences  as  euggeeted  by  the  character  of  the  third 
Une  of  hydrogen  near  G.  Ho  nas  pointed  out,  too,  that  bo  far  as 
his  observAtioDB  go  the  white  stars  in  the  constellation  of  Orion 
stand  alone,  with  the  exception  of  Algol,  in  {possessing  a  dark  line 
in  the  blue  which  has  apiMrently  the  same  ix)sition  as  a  bright 
line  in  the  great  nebula  of  the  same  constellation  ;  and  Pickering 
finds  in  his  photographs  of  the  spectra  of  these  stars  dark  line:? 
corresponding  to  the  principal  lines  of  the  bright-line  stars,  and 
the  planetary  nebula;  with  r.ho  exception  of  the  chief  nebular  line. 
The  association  of  white  stars  with  nebular  matter  in  Orion,  in  the 
Pleiades,  in  the  region  of  tho  Milky  A^  ay,  and  in  other  [larts  nf 
the  heavens,  may  be  regarded  as  falling  in  with  tho  view  thut  I 
taken. 

In  the  stars  possibly  further  removed  from  the  white  class  than 
our  sun,  belonging  to  the  first  divif^ion  of  VogefH  third  class,  which 
arc  distinguished  by  abj^orption  bands  with  their  Btrongor  odtje 
towards  tne  blue,  the  hydrogen  lines  are  narrower  than  in  the 
solar  spectrum.  In  these  stars  the  density-^roftient  is  probably 
still  more  rapid,  tho  depth  of  hydrogen  may  bo  loi^s,  and  pae^tibiy 
the  hydrogen  molecules  may  be  affected  by  a  larger  number  of 
encounters  with  dissimilar  moleculos.  In  some  red  stars  with  dark 
hydrocarbon  bande  the  hydrogen  lines  have  not  certainly  been 
obsen'ed ;  if  they  are  really  absent,  it  may  bo  bocauAO  the 
temperature  has  fallen  below  tho  [X)int  at  which  hydrogen  can 
exert  its  characteristic  absorption  ;  besides,  some  hydrogen  will 
have  united  with  the  carbon.  The  coming  in  of  tho  hydrocarbon 
bands  mav  indicate  a  later  evolution  stage,  but*  the  temperature 
may  stilt  be  hitrh,  as  acetylene  can  exist  in  the  electric  arc. 

A  number  of  small  stiirs,  more  or  loss  similar  to  those  which  are 
known  by  tho  names  of  their  discoverorf,  Wolf  and  Itayct,  have 
boon  found  by  Pickering  in  his  nhoUigraphn.  These  are  remark- 
able for  several  brilliant  grou|»s  of  bright  lines,  including  fre(]uently 
the  hydrogen  lines  and  the  line  D^,  u[>on  a  continuous  spectrum 
strong  in  olue  and  violet  rays,  in  which  are  also  dark  liitei^  of 
absorption.  As  some  of  the  bright  grouris  appear  in  his  photo- 
graphs to  agree  in  f>osition  with  correHjmndiiig  bright  lines  in  the 
planolnry  nobulc*:,  Pickering  suegests  that  these  stars  should  bo 
placod  in  ono  class  with  them,  out  the  brightest  nebular  lino  is 
absent  from  these  stars.  The  simplest  conception  of  their  nature 
would  be  that  each  star  is  surrounded  by  a  nebula,  the  bright 
groups  being  due  to  gaseous  matter  outside  the  star.  Mr.  Hubert's, 
however,  has  not  been  able  to  bring  out  any  indication  of  nebulosity 
by  prolonged  exix>Bure.  Tho  roinarkable  star  jj  Argus  may  belong 
to  ihi&  cliu^s  of  tne  heavenly  bodies. 

In  tho  nobuhi?,  the  elder  Horschol  saw  [wrLJons  of  the  ticry  mist 
or  ^'shining  Huid '*  out  of  which  the  heavens  and  tho  earth  hod 
been  slowly  fa&hioned.  For  a  time  this  view  of  the  nebuhu  gave 
place  to  that  which  regarded  Lhem  as  extornat  galaxies,  cosmical 
"  sandhea^is,"  too  remote  to  be  resolved  int.o  serutrate st&rs ;  though 
indeed,  in  IH5M,  Mr.  Herbert  Spencer  showed  Lnat  the  observations 
of  nebula.'  up  to  that  time  were  really  in  favour  of  an  evolutional 
progrt3«s. 

In  1864  I  brought  the  8|jectroeco[X!  to  bear  upon  them;  the 
blight  lines  which  Mashed  upon  tho  eye  showed  the  source  of  the 
light  to  be  glowing  gas,  ana  so  r«fltore>i  these  bodies  to  what  is 
probfkbly  their  true  place,  as  an  early  stage  of  sidereal  life. 

At  that  early  time  our  knowledge  of  stellar  sf>ectra  was  small. 
For  this  reason  (lartly,  and  probably  also  under  tho  undue 
influence  of  theological  opinions  then  widely  prevalent,  I  unwisely 
wrote  in  my  original  paper  in  IS64,  "  that  in  these  objects  wo  no 
longer  hove  to  do  with  a  special  modification  of  our  own  tyije  of 
sun,  but  tind  ourselves  in  presence  of  objects  posfleasing  a  distinct 
and  peculiar  plan  of  structure. "  Two  years  later,  however,  in  a 
lecture  before  this  association,  I  took  u  truer  position.  '*Our 
TiewB  of  the  universe,"  I  said,  '*  are  undergoing;  im|K)rt4\nt 
changes  ;  let  us  wait  for  more  facts  with  minds  unfettered  by  any 
dogmatic  theory,  and  therefore  free  to  rocoivo  the  teaching,  what- 
ever it  may  be,  of  new  observations." 

Let  us  turn  aside  for  a  moment  from  tho  nebula>  in  tho  ekv  to 
the  conclusions  to  which  philosophers  hod  been  irresistibly  leA  by 
a  consideration  of  the  features  of  the  solar  system.  We  have 
before  us  in  the  sun  and  planets  obviously  not  a.  ImphnTJird  aggro- 
gation  of  bodies,  but  a  system  resting  u]x>n  a  multitude  of 
relations  [lointing  to  a  common  physical  cause.  From  these  con- 
siderations Kant  and  I>aplace  formulated  tho  nebular  hyixithcsis. 
resting  it  on  gravitation  alone,  for  at  that  lime  Iho  science  of  the 
conservation  of   energy  was  practically  unknown.     These  phtto- 

aophers  showed  how,  on  tho  suppr*1Hon  thn^  * '- ro  now  occupied 

by  the  solar  systtiu  woh  once  till*  .  the  formation 

of  the  sun  Bo*l  «**«*i*  rrmld  I-  .yl  for. 

By  a  tota'  ...tin  Wn  acieoco  traces 


the  solar  ayi 


i'j. 


'•tale of  thing* 


at  the  beginning.    Acoordinff  to  Helmholtz,  the  wm^  h 
tained  by  tho  contraction  ot  his  autss,  at  the  rate  ol  t 
a  year.     Whether  at  the  present  time  the  son  k  i 
colder  we  do  not  certainly  know.     Wo  can  reason  I 
when   the  sun  was  sufficiently  expanded   to  fill 
occupied  by  the  solar  system,  and  was  reduced  to»| 
nebula.     Though  man's  life — the  life  of  the  race,  | 
short  to  give  us  direct  evidence  of  any  distinct  sti^rffl 
a  proccps,  still  the  probability  is  great  that  thetMowv' 
esj^tccially  in  the  more  precise  form  give«  to  H  b;  1 
represent  broadly,  notwithstanding  some  difficnltieMi' 
of  events*  through  which  the  sun  and  ploneta  havef 

The  nebular  hypothesis  of  Laplace  requires  a  nAdi^f 
fluid  which  at  successive  epochs  necome  anstobletat 
motion  and  left  behind  rings—  or  more  probably, 
of  matter  from  the  orinatorial  regions. 

The  ditficulties  to  which  I  have  referred  have  i 
thinkers  a  different  view  of  things,  according  toi 
necessary  to  sup[x>se  that  one  part  of  the   system  ; 
eupporte  another.     The  whole  may  consist  of  a 
Crete  bodies  even  if  these  bodies  be  the   ulUmate  i 
matter.     The  planets    may   have   been    formed   by  ik| 
accretion  of  such  discrete  bodies.     On   the  view  titat  ikj 
of  the  condensing  solar  system  consisted  of  separate  | 
rnosHcs,  we  have  no  longer  the  tluid  pressure  which  i    ' 
part  of  Laplace's  theory.     Fay,  in  his  thcmry  o(  i 
meteorites,  has  to  throw  over  this  fundameutJU  ides  of  ti 
hypothesis,  and  he  formuUtes  instead  a   different  i 
events  in  which  the  outer  planets  were  formed  last — &  t 
has  difficultios  of  its  own. 

Prof,  George  Darwin  has  recently  ehowa,   from  ; 
of  the  mechanical  conditions  of  a  swarm  of  me 
certain  assumptions  a  meteoric  swarm   mlfffat  behave  < 
gas,  and  in  this  way  bring  back  tho   fluid-preaeare  i 
ono  part  of  the  system  on  tho  other,  which  is  required  byl 
theory.     One  chief  assumption  consiat«  in  supj 
inelastic  bodies  as  rootooric  stones  mig'ht  attain  the  i 
ticity  of  a  high  order  which  is  necessary  to  the  theory  t 
Buddcn  volatilisation  of  a  part  of  their  mass  at  i 
which  what  is  virtually  a  violent  explosive   is  tntroda 
the  two  colliding  stones.     Prof.  Darwin  is  carefal  to  ] 
it  must  necessarily  be  obscure  as  to  how  a  small 
matter  can  tako  up  a  very  large  amount   of  ener^  I 
fraction  of  a  second. 

Any  direct  indications  from  the  heavens  themael^^i 
relight,  aro  of  so  great  value,  that  1  should  perhaps  in  dMi 
tiou  call  attention  to  a  recent  remarkable  phot  ^ 
Robortfl  of  the  great  nebula  in  Andromeda.  On 
ecetn  to  have  presented  to  us  some  stage  of  cosmicftl  i 
gigantic  scale.  The  [ihotograph  shows  a  sort  of  whirlii 
ancoof  the  luminous  matter  which  is  distributed  in  apu 
to  the  line  of  sight,  in  which  a  series  of  rings  of  bright  i 
rated  by  dark  8{>aces,  c^reatly  foreshortened  by  psiyM 
surround  a  large  undeBnod  central  moss.  We  are  igDOoMl 
parallax  of  this  nebula,  but  there  con  be  little  douMlMV 
looking  upon  a  ^stem  voir  remote,  and  ther-efore  of  aia^ 
great  beyond  our  power  oi  adequate  comprehension.  IWl 
of  this  nebula,  in  whatever  state  it  may  be,  appoel 
distributed,  as  in  so  many  other  nebulf^,  in  ring?  or  e^pmlan 
and  to  suggest  a  stage  in  a  succession  of  evolutional  i 
inconsistent  with  that  which  the  nebular  hypothesis  i 
liken  thiH  object  more  directly  to  any  jjarticular 
formation  of  the  solar  system  would  be  **  to  compare  t 
with  snudl,"  and  might  be  indeed  to  introduce  af  * 
but  on  the  other  hand,  we  should  err  through  an  exo 
if  we  did  not  accept  the  remarkable  features  brought  tol, 
this  photograph  as  a  ^resumptive  indication  of  aprr^^rsM^i 
in  cosmical  history  following  broadly  upon  the  lines  of  U| 
theory. 

The  old  view  of  tho  original  matter  of  the  nebul»,  I 
sisted  of  a  "  fiery  mist," 

'*  a  tumaltuous  cloud 
Instinct  with  lire  and  nitre," 

fell  at  oncG  with  the  rise  of  the  science  of  the 
IS54   ITelmholtz  showed   that  the  puppoeition    of  i 
condilion   of   the   nebulous  siutT  was   unneceasar 
mutual  gravitation  of  widely- separated  matter  w©  L 
{wtentiaf  energy  sufficient  to  generate  the  high  tenit  __ 
sun  and  stars.     We  can  scarcely  go  wrong  in  attribuUn 
of  the  nebuhf  to  the  conversion  of  the  gravitation^ 
shritiknge  into  molecular  motion. 

The  idea  that  the  liLrht  of  comet>3  and  of  nobulic  may  h 
succession  of  ignited  llashes  of  gas  from  tlie  encounter  4 
stones  was  suggested  by  Prof.  Tait,  and  was  brought 
of  this  association  in   11^71  by  Sir  VVilliam  Thotnsoa 
dcntial  lutdrees. 

Tho  s{}cctrum  of  the  bright-line  nebuhe  is  certainly  i 
s[>ectrum  as  wo  should  expect  from  the  flashing  by  g 
meteorites  Himilar  to  those  which  have  been  analysed  inl 
tories.     The  Hrongest  lines  of  the  sulistancos  which  inj 
Buoh    meteorites    would    Hrst   show    themselves — jr 
magnesium,    nickel,   etc.— are   not  tho^e   which    disti 
nebular  spectrum.     On   tho    contniry,    this   spectnin 
remarkable   for  a   few   brilliant  lines,  very  narrow  ad 

upon  a  background  of  a  faint  continuous  s]>ectrum»  wh ^, 

DTimorous  bright  lines,  and  probably  t^ome  lines  of  nticorpfei 

3^ajJjro  most  couflpicnous  lines  have  not  been    ;r>»„.^p^ 
^^^■iSte  second  lino  falls  near,  it  is  not  coim  i  h 

^^^H^  of  Iron.     It  is  hardly  necessary  to  ti^v 
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itioD  of  the  brifrhtefit  lino  to  the  bright  rloublo  line  of 
^^  fleon    in    a     Roiall     ^poctropcopo    in    IHW,    nnturally 

fitted  ut  thnt  early  time  the  {lOHrtibiliiy  of  the  pre»onco  of  thii» 
IS^nL  in  iho  nobuUb.  I  have  been  careful  to  (.Mint  out,  to  prevent 
heriHion,  that  in  more  recent  yoaru  the  tiilroguti  liuo  and 
uontly  n  Ictul  lino  have  been  employed  by  luc  solely  an 
|V)iriiM  of  loforenoo  iu  the  .'«t>eotrt]m. 
^■e  third  line  wo  know  to  he  the  sooond  lino  of  the  first 
tfutn  of  hydrotfon.  Mr.  Rcelor  han  seen  tho  fin*t  hydrogen 
^  in  Iho  red.  and  photof^riiphif  Hhow  that  thin  hydrogen 
:^x*uin  ift  probably  urcaent  in  iti»  complete  form,  or  nearlv  so, 
t^  fimt  learnt  to  know  it  in  the  absorption  spectrum  of  the 
i&^  ators. 

iT^  we  not  Rurprised  to  find  aSBOCiated  with  it  tho  line  D,,  near 
l(g»oeition  of  tho  abttont  nodium  linea,  probably  duo  to  tho  atom 
9  unknown  ga«t  which  in  the  sun  can  only  show  iteolf  in  the 
stfl  of  highest  tom^ierature,  and  for  this  reason  does  not 
iteelf  by  absorption  in  tho  solar  spectrum, 
not  unreasonable  to  assume  that  the  two  brightest  lines, 
are  of  tho  same  order,  are  produced  by  substances  of  a 
nature,  in  which  a  vibratory  motion,  corresponding  to  a 
h  temperature,  is  also  necessary.  These  substances,  as 
1  representod  by  the  tine  Dj,  may  be  [>OHBibly  some  of 
nknown  elements  which  are  wanting  in  our  terrestrial 
try  between  hydrogen  and  lithium,  un^ss.  indoed,  D^  be  on 
•-lighter  side  of  hydrogen 

.^t  the  laboratory  we  must  have  recourse  to  tho  electric  disohargo 

-ring  out  tho  Bpectrum  of  hydrogen;  but  in  a  vacuum  tube, 

igh  tho  radiation  may  bo  groat,  from  the  relative  fewness  of 

luminouti  utomu  or  moleouTea,  or  from  some  other  cause,  the 

;^peraturo  of  the  gas  as  a  whole  may  bo  low. 

n  account  of  the  large  extent  uf  the  nobula!  a  comparatively 
"  number  of  luminous  molecules  or  atoms  would  probably  bo 
nt  to  make  tho  nebula;  as  bright  as  they  apjtear  to  ua.  On 
an  assumption  the  average  tom[>orature  may  bo  low,  but  Lho 
"ual  particles,  which  by  their  cncountci's  are  luminous,  must 
motions  corresponding  to  a  very  higli  temperature,  and  in 

inee  be  extremely  hob. 

such  difTuse  masses,  from  tho  great  mean  length  of  free  path, 

icounters  would   be  rare  but    corresfwndingly  violent,  and 

to  bring  about  vibrations  of  comparativoly  short  perto<l,  aa 

—  to    oe  the  caso  if  wo  may  judge  by  the  great   relative 

of  the  more  refrangible  lines  of  the  nebular  sjiectrum. 
ih  a  view  may  perhaps  reconcile  tho  high  tcmjioraturo  which 
•  nebular  spoctrum  undoubtedly  suggests  with  too  much  lower 
*mn  temporaturo  of  tho  gaseous  masi^,  which  wo  should  expeci 
'^  BO  early  a  stage  of  condonaation,  unless  wo  assume  a  very 
Srmous  mass  ;  or  that  the  matter  coming  together  bad  pre- 
*u8ly  considerable  motion,  or  considerable  molecular  agitation. 
Vhe  inquisitivoness  of  tho  human  mind  does  not  allow  us  to 
ludn  content  with  the  interpretation  of  the  present  state  of  the 
^mical  masses,  but  suggests  the  <iuc8tion — 

^m  ''  What  see'flt  thou  else 

^b  In  the  dark  backward  and  abysm  of  time?" 

What  was  the  original  state  of  things?  Mow  has  it  come  about 
1^  by  the  side  of  agoing  worlds  we  have  nebuliL'  in  a  relatively 

E;er  stage?  Have  any  of  them  received  their  birth  from  dark 
which  have  collidod  into  now  life,  and  so  belong  to  a  second 
vc  generation  of  tho  hoavenly  bodies? 
I>firing  the  uhoit  historic  |ienod,  indeed,  there  is  no  record  of 
ob  an  event ;  still  it  would  seem  to  be  only  through  the  colliAion 
dark  suns,  of  which  the  number  must  be  increasing,  that  a 
mporary  rejuvenesconce  of  tho  heavens  is  ijossible,  and  by  such 
biiigs  and  Rowings  of  stellar  life  that  the  inevitable  end  to  which 
olutiori  in  its  np[>arontly  uncompensated  progress  is  carrying  ub 
D  even  fur  a  little  bu  deUiveil. 

We  cannot  rofuse  to  admit  as  (lossible  such  an  origin  fornebuhe. 
Iq  considering,  however,  the  formation  of  tho  existing  nobuLe  wo 
BSt  bear  in  mind  that  in  the  part  of  the  hoavons  within  our  ken 
e  atars  siill  in  the  early  and  middle  stages  of  evolution  exceed 
e&tly  in  number  those  which  api>uur  to  be  in  an  advanced  con- 
tion  of  condonsntion.     Indeed,  wo  tin<l  some  ^lurs  which  may  bo 

fardtyl  a»  nut  for  advanced  beyumi  ilac  nebular  condition. 
t  may  be  that  the  cosmical  bodies  which  aro  stilt  nebulous  owo 
exr  later  development  to  some  conditions  of  tho  (tart  of  space 
ttere  they  occur,  such  as  conceivably  a  greater  original  homo- 
ineity,  in  ooDseqaeiice  of  which  condensation  began  less  early 
I  other  parts  of  fipaco  condensation  may  have  been  still  further 
dayed,  or  even  have  not  yet  begun.  It  is  worthy  of  romark  that 
e*^  nebuliu  group  themselves  about  lho  Milky  Way,  where  we 
id  a  proponiTorance  of  the  white-stai  ty|>o  of  stars,  and  almost 
iclusivoly  the  hright-line  stars  which  Pickering  nssociatcs  witli 
^e    planetary   nobuhi-.      Further,   Dr.  (iill   conchj<lcH,    from  tJie 


ipidity  with  which  they  impress  themselves  ujtcn  tho  plate,  that 
te  fainter  stars  of  the  .VUlky  Way  also,  to  a  large  extent,  belong 
I  this  early  ty|>e  of  stars.  At  the  same  time  other  ty^ies  of  stars 
lour  also  over  this  region,  and  tho  rod  hydrocarbon  stars  aro 
and  in  certain  pjtrts  ;  but  poitsibly  those  stars  may  bo  before  or 
ihind  the  Milky  Way,  and  not  physically  connected  with  it. 
If  light  matter  be  suggested  by  tho  s[Mx:trnm  of  these  nebula-^ 
may  be  asked  further,  as  a  pure  sueculatiun,  wheiher  in  them 
e  ore  witnessing  [wsnibly  a  later  condensjition  of  ikio  light  mutter 
hich  had  been  loft  behind,  iit  IcilkL  in  u  roliitivoly  gi'eater  propor- 
an,  after  the  fir»t  crowth  of  worlds  into  which  the  heavior  matter 
tndenscd,  though  not  without  soniu  entanglement  of  tho  lighter 
ibstancotf.  The  wide  extent  and  great  difluseness  of  this  bright 
10  nebulosity  over  a  large  jiart  of  the  const-ollation  of  Orion  may 
I  regarded,  perhaps,  as  pointing  in  this  diiecLion.  Tho  difTuse 
buloufl  matter  etreaming  round  tlic  Pleiades  may  possibly  bo 


another  instance,  though  the  chorartor  of  it«  spectrum  has  not  yet 
boon  usccrtainod.  In  the  planetary  nebula-,  as  a  rule,  there  is  a 
sonnible  increase  of  the  faint  continuous  spectrum,  as  well  as  a 
sliirht  thickening  of  the  bright  linos  towards  the  centre  of  th« 
nebula,  ap[iearnnces  which  are  in  favour  of  the  viow  that  these 
bodies  are  condensing  gaseous  miuuMje. 

l*rof.  (f.  Darwin,  in  his  investigation  of  tho  o<iuilibrium  of  a 
rotttt-ing  mass  of  fluid,  found,  in  accordance  with  the  indejwndent 
rosoarcnefl  of  Poinran'',  that  when  a  portion  of  the  central  body 
bocomcjs  dutach«l  through  increasing  angular  velocity,  tho  portion 
should  bear  a  far  lorgcr  ratio  to  the  remainder  than  is  observed  in 
the  planets  and  satellites  of  the  solar  system,  even  taking  into 
account  hotorogeneity  from  the  condensation  of  the  parent  moss. 

(7*0  fcc  continued.) 


ADDRESS  TO  THE  MATHEMATICAL  AND  PHYSICAL 
SECTION  OF  THE  BRITISH  ASSOCIATION. 

BY    fROF.  OLIVER  J.    LODOB,   D.80.,    PRBSIDKNT  OF  THK  SXOTIOX. 
( GoTicliulcd  from  pag€  JSS, ) 

In  the  early  days  of  the  Copemican  theory,  Galileo  for  some 
years  refrained  from  teaching  it,  though  fully  oelieving  its  truth, 
oecauee  ho  coneidorod  that  ho  had  bettor  got  more  fully  settled  in 
his  university  chair  before  evoking  the  storm  of  controversy  which 
the  abandonment  of  tho  Ptolemaic  system  would  arouse.  The 
same  thin<^  in  very  minor  degree  is  going  on  to-day.  I  know  of 
men  who  nositate  to  avow  interest  in  these  new  investigations  (I 
do  not  mean  credence— the  time  is  too  early  for  avowing  crodence 
in  any  but  the  most  rudimentary  and  definitely  ascertained  facta — 
but  hositato  to  avow  interest)  untd  they  have  settled  down  more 
securely  and  made  a  name  for  thomselves  in  other  lines.  Caution 
and  slow  progress  aro  extremely  necessary  ;  fear  of  avowing  interest 
or  of  examining  into  unorthodox  facts  is,  I  venture  to  say,  not  in 
accordance  with  the  highest  tra<litions  of  tho  scientific  attitude. 

Wo  arc,  I  eup[X)80,  to  some  extent  afraid  of  each  other,  but  wo 
are  still  more  airaid  of  ourselves.  We  have  great  resi>ect  for  the 
opinions  of  our  olders  and  superiors  ;  wo  find  tho  matter  dis- 
tasteful U)  Lrliem,  so  we  are  silent.  We  have,  moreover,  a  righteous 
mistrust  of  our  own  [X}worB  and  knowlodgo  ;  we  perceive  that  it 
is  a  wide  region  extending  into  several  already  cultivated  branches 
ol  science,  that  a  umnytiidcd  and  highly-trained  mind  is  necessary 
iulec|uately  to  co()e  with  all  it»  ramitications,  that  in  tho  absence  of 
strict  enquiry  imposture  has  been  rampant  in  some  portions  of  it 
for  centuries,  anci  that  unless  wo  aro  prelernatu rally  c&reful  we 
may  got  led  into  ([uagmiros  if  wo  venture  on  it  at  all. 

Now  lot  mo  be  more  definite,  and  try  to  state  what  this  field  is, 
the  exploration  of  which  is  regarded  as  so  dangerous.  I  might 
call  it  the  borderland  of  phyisics  and  psychology.  1  might  cull  it 
the  connection  between  life  and  energy  ;  or  the  connection  between 
mind  and  matter.  It  is  an  intertnodiate  region,  bounded  on  the 
north  by  pKychology,  on  the  fiouth  by  physics,  on  the  east  by 
physiolugy,  and  on  tbo  west  by  [Hithulogy  and  medicine.  An 
occasional  psychologist  has  gro|>od  down  into  it  and  become  a 
motnphyHieian.  An  uccosiunal  physicist  hui>  wandered  up  into  it  and 
loi^t  hit*  bane,  to  the  horror  of  his  (juondam  brethren.  Bioloeista 
mosil^'  look  At  it  askance,  or  deny  its  existence.  A  few  medical 
practitioners,  after  long  maintenance  of  a  similar  attitude,  have 
b^un  to  annex  a  [>ortion  of  its  western  frontier.  The  whole  region 
seems  to  be  inhabited  maialy  by  savages,  many  of  them,  so  far  as 
we  can  judge  from  a  distance,  given  to  gross  8U|>or8tition.  It 
mny,  for  all  I  know,  hiivo  been  hastily  traversed  and  rudely 
surveyed  by  a  few  clear-eyed  travellers  ;  but  their  legenda 
concerning  it  are  not  very  credible,  certainly  ore  not  believed. 

Why  not  leave  it  to  the  metaphysicians  ?  I  say  it  has  been  left 
to  them  along  enough.  They  nave  explored  it  with  insufliciont 
0(|uipmont.  Tho  physical  knowledge  of  the  great  philosophers 
bos  been  necessarily  scanty.  Men  of  genius  tboy  were,  and  their 
writings  mav,  when  interpreted,  mean  much.  Rut  to  us.  as 
physicists,  they  arc  unsatisfactory  ;  their  methods  are  not  our 
methods.  Thoy  may  be  said  to  navo  tloatod  a  balloon  over  the 
rogion  with  a  looking-glass  attached,  in  which  thoy  have  caught 
queer  and  fragmentary  glimpses.  They  may  have  seen  more  than 
wo  give  them  credit  for,  but  they  appear  to  nave  guessed  far  more 
than  thoy  saw. 

Our  metluwl  isditTerent.  Wo  prefer  to  creep  slowly  from  our 
bane  of  phy»ictd  knowledge,  to  engineer  carefully  as  we  go, 
establishing  forts,  making  roods,  and  thoroughly  exploring  tne 
country ;  making  a  progress  very  slow,  but  very  lasting.  The 
(wychoIogiHts  from  their  side  may  meet  us.  1  hope  they  will ;  but 
ono  or  other  of  us  ought  to  begin. 

A  vulnerable  s|)Ot  on  our  side  seems  to  bo  tho  connection  between 
life  and  energy.  Tho  conservation  of  energy  has  been  so  long 
established  as  to  have  become  a  commonplace.  Tho  relation  ot 
life  to  energy  is  not  undorstood.  Life  is  not  energy,  and  the  death 
of  an  animal  nITocts  the  amount  of  energy  no  whit ;  yet  a  live 
aniiuul  exerts  control  over  energy  which  a  dead  one  cannot.  Life 
is  a  guiding  or  directing  principle,  disturbing  to  the  physical 
worUF,  but  not  yet  given  a  place  in  the  scheme  of  physics.  The 
transfer  of  energy  is  accounted  for  by  the  performance  of  work  ; 
the  guidance  of  energy  needs  no  work,  but  demands  force  only. 
What  is  force?  and  how  can  living  beings  oxert  it  in  the  way  they 
do?  As  automata,  worked  by  preceding  conditions— that  is,  by 
the  past—say  the  materialists  ?  Are  we  so  sure  that  they  are  not 
worhod  by  tne  future,  too?  In  other  words,  that  the  totaUty  of 
things,  by  which  everyone  must  admit  that  actions  are  guided, 
includes  the  future  as  well  ae  the  past,  and  that  to  attempt  to 


J 


210 


THE  ELECTRICAL  ENGINEER,  AUGUST  28,  1891. 


deduce  those  actions  from  the  paet  only  will  prove  impossiblo.  * 
In  some  way  matter  can  be  moved,  guided)  disturbod  by  the 
ftK^ncy  of  living  beings  ;  in  Aome  wav  there  is  a  control,  a  directing 
agency  active,  and  events  ore  cauHed  as  ita  choice  and  will  that 
would  otherwise  not  happen. 

A  luminoua  and  helpful  idea  ia  that  time  U  but  a  relative  mode 
of  rc^ardin^  things  ;  we  progress  throagh  phenomena  at  a  certain 
definite  pace,  and  this  subjective  &<:tvanco  we  interpret  in  an 
objective  manner,  as  if  events  necessarily  han[>enefl  in  this  order 
and  at  this  precise  rate.  But  that  may  be  only  one  mode  of 
regarding  them.  The  event  may  bo  in  some  sense  existent  always, 
both  past  and  future,  and  it  may  be  we  who  arc  arriving  at  them, 
not  bbey  which  are  happening.  The  analogy  of  a  traveller  in  a 
railway  train  is  useful.  If  he  could  never  louvo  the  train  nor  alter 
its  pace,  he  would  probably  consider  the  landscajjes  as  necessarily 
succesiiivo,  and  be  unable  to  conceive  their  coexistence. 

The  analogy  of  a  solid  cut  into  sectiotiB  iscloser.  We  recognise 
the  universe  in  sections,  and  each  Bection  wo  call  the  present.  It 
is  like  the  string  of  slices  cut  by  a  microtome  ;  it  is  our  way  of 
studying  the  whole.  But  we  may  orr  in  supfKising  that  the  body 
only  exists  in  the  slices  which  pass  befoieourmicrosoopo  in  regular 
order  and  euccessioa. 

We  perceive,  thorefore,  a  poi)«iblo  fourth  dimon^tonal  aspect 
about  time,  the  inexorablene»8  of  whopo  tlow  may  bo  a  natural  part 
of  our  present  limitations.  And  if  once  we  grasp  the  idea  that 
past  and  future  may  ho  actually  existing,  we  can  recognise  that 
they  may  have  a  controlling  inauonco  on  all  proaont  action,  and 
the  two  together  may  constitute  "the  higher  plane,"  or  the 
totality  of  things,  after  which,  as  it  seems  to  me.  we  are  impelled 
to  seek,  in  connection  with  the  directing  of  force  or  detorrainism, 
and  the  action  of  living  beings  consciously  directed  to  a  definite 
and  preconceived  end. 

Inanimate  matter  is  controlled  by  the  vis  d  tergo  ;  it  is  operated 
on  solely  by  the  past.f  Given  certain  conditions,  and  the  elfcct  in 
due  time  foUowH.  Attempts  have  been  made  to  apply  the  same 
principle  to  living  and  conscious  beings,  but  without  much  succesa. 
These  seem  to  work  for  an  object,  even  if  it  bo  the  mere  seeking 
for  food  ;  the^  are  controlled  by  the  idea  of  something  not  yet 
pal(Kible.  Given  certain  conditions,  and  their  action  cannot 
certainly  be  predicted  ;  they  have  a  sense  of  option  and  free  wilt. 
Either  their  actions  ore  really  arbitrary  and  indeterminate,  which 
is  highly  improbable,  or  they  are  controlled  by  the  future  us  well  a» 
by  the  uast.  Imagine  beintrs  thus  controlled  :  automata  you  may 
Btiil  call  them,  but  they  will  bo  living  automata,  and  will  exhibit 
all  the  characteristics  of  live  creatures.  Moreover,  if  they  have  a 
merely  cxfieriential  knowledge,  necessarily  limited  by  momory 
and  bounded  by  the  past,  they  will  be  unable  to  predict  each 
other's  actions  with  any  certainty,  because  the  whole  of  the  iluta 
are  not  before  them.  May  not  a  clearer  apprehension  of  the 
meaning  of  life,  and  will,  and  dul-urminism  be  gradually  reached 
in  8omc^  such  direction  as  this  ? 

By  what  means  is  force  exerted,  and  what,  definit'oly,  is  force? 
I  can  hardly  put  the  (luestion  here  and  now  bo  as  to  be  intelligible, 
except  to  tnoMe  who  have  approacliod  and  thought  over  the  same 
diJficulties  ',  but  I  venture  t-o  say  that  there  is  here  something  not 
provided  for  in  tho  orthodox  selieme  of  physics  ;  that  modern 
physics  is  not  complete,  and  that  a  line  of  [K>8sible  advance  lies  in 
this  direction. 

I  might  go  further.  Given  that  force  can  be  exerted  by  an  act 
of  will,  do  wo  understand  the  mechanism  by  which  this  ie  done  ? 
And  if  there  is  a  gap  in  our  knowledge  between  the  conscious 
idea  of  a  motion  ana  the  liberation  of  muscular  energy  needed 
to  accomplish  it,  how  do  we  know  that  a  body  may  not  he  moved 
without  ordinary  material  contact  by  an  act  of  will?  I  have  no 
evidence  that  such  a  thing  is  [>o8sib1e.  I  have  tried  once  or 
twice  to  ob.oerve  its  asserted  occurrence,  and  failed  to  get  anything 
that  satisHed  me.  Others  may  have  been  more  fortunate.  In 
any  case,  I  hold  that  wo  require  more  knowledge  before  we  can 
deny  the  possibility.  If  the  conservation  of  energy  were  upset  by 
the  process,  we  should  have  grouuds  for  denying  it ;  but  nothing 
that  we  know  is  upset  by  the  discovery  of  a  novel  medium  of 
communication,  [>ornaps  some  more  immediate  action  through 
tho  other.  It  is  no  use  theorising  ;  it  is  unwise  to  decline  to 
examine  phenomena  because  we  feel  too  sure  of  their  lm[X)saibilitT. 
We  ought  to  know  the  universe  very  thoroughly  and  completely 
before  we  tako  up  that  attitude. 

Again,  it  is  familiar  that  a  thought  may  be  excited  in  the  brain 
of  another  person,  transferred  thitner  from  our  brain,  by  pulling  a 
suitable  trigger  v  by  liberating  energy  in  the  fonn  of  sound,  for 
instance,  or  by  the  rnochanical  act  of  writing,  or  in  other  ways.  A 
pre-arruoged  code  called  language,  and  a  material  modium  of  com- 
munication, are  the  recognised  methods.  May  there  not  also  be 
an  immBt«rial  (perha^w  an  ethereal)  medium  of  communication  ? 
Is  it  possible  that  an  idea  can  bo  transferred  from  one  person 
to  another  by  a  process  such  as  wo  have  not  yet  grown  accustomed 
to,  and  know  [iractically  nothing  about?  In  this  caso  I  have 
evidence.  I  assort  that  I  have  soon  it  done,  and  am  perfectly 
convinced  of  the  fact.  Many  others  are  satisfied  of  the  truth  of  il 
too.  Why  must  we  speak  of  it  with  bated  breath,  as  of  a  thing  of 
which  wo  are  aehamocl  ?  What  right  have  wo  to  be  ashamed  of  a 
truth? 

And  after  all,  when  we  have  grown  accustomed  to  it,  It  will  not 
seem  altogether  strange.     It  is,  |)erhape,  a  natural  consequenoo  of 

*  The  expression  "  controlled  by  the  future,"  1  6rst  heard  in  a 
conversation  with  G.  F.  Fitzgerald,  who  seemed  to  consider  it 
applicable  to  all  events,  without  exception. 

t  This  is,  of  course,  not  assertion  but  suggestion.  It  may  bo 
erroneous  to  draw  any  such  distinction  between  animate  and 
inaaimate. 


the  community  of  life  or  family  rclatiouship  running  through  all 
living  beings.     The  transmission  of  life  may  be  likened   in   sone 
ways   to   the   transmission   of   magnetism,   and   all    ma^eCa  are     I 
sympathetically  connected,  so  that  if  suitably  suspend^  a  vibn.     | 
tioo  from  one  dfiBturbs  others,  even  though  they  be  dist&at  ninetj- 
two  million  miles. 

it  is  sometimes  objected  Uiat,  granting  though t-tranoferenoe  or 
telepathy  to  be  a  fact,  it  belongs  more  e^ijecially  to  lower  fonna  of 
life  and  that  as  the  oerebraT  hemispheres  develop  we  beooiDB 
independent  of  it ;  that  what  wo  notice  is  the  relic  of  a  decayin? 
faculty,  not  the  germ  of  a  new  and  fruitful  sense ;  aoa 
that  progress  is  not  to  be  made  by  studying  or  attending  to  it 
It  may  be  that  it  is  an  immature  moae  of  communication,  adapted 
to  lower  stages  of  consciousness  than  ours,  but  how  much  can  we 
not  learn  by  studying  immature  stages?  As  well  might  the  objec- 
tion bo  urged  against  a  study  of  erabrj'olozy.  It  may,  on  tht 
other  hand,  be  an  indication  of  a  higher  mode  of  communicatioa, 
which  shall  survive  our  temporary  connection  with  onlin&ry 
matter. 

I  have  spoken  of  the  apparently  direct  action  of  mind  on  mind, 
and  of  a  tx)B8iblo  action  of  mind  on  matter.  Bat  the  whole  region 
is  unexplored  territory,  and  it  is  conceivable  that  matter  may 
react  on  mind  in  a  way  wo  can  at  present  only  dimly  imagine.  Iji 
fact,  the  barrier  between  tho  two  may  gradually  melt  away,  as  so 
many  other  barriers  have  done,  and  we  may  end  in  a  wider 
Ijerception  of  the  unity  of  Nature,  such  as  philoaophera  haw 
already  dreamt  of. 

I  care  not  what  the  end  may  be.  1  do  care  that  the  enquir)- 
shall  be  conducted  by  us,  and  that  we  shall  be  free  from  tho 
disgrace  of  jogging  along  accustomed  roads,  leaving  to  out«ida» 
the  work,  the  ridicule,  and  the  gratification  of  uuKilding  a  new 
region  to  unwilling  eyes. 

it  may  be  held  that  such  investigations  are  not  physical,  and  do 
not  concern  us.  We  cannot  tell  without  trying.  In  that  I  tcust 
my  instinct.  I  believe  there  is  something  in  this  region  which 
does  concern  us  as  physiciste.  It  may  concern  other  ectences  too. 
It  must,  one  would  suppose,  some  day  concern  biology  ;  but  witJi 
that  I  have  nothing  to  do.  Biologists  have  their  region,  we  bare 
ourK,  and  thoro  is  no  need  for  us  to  hang  buck  from  an  investiga- 
tiou  because  they  do.  Our  own  science,  of  physics  or  natural 
philosophy  in  its  widest  sonso,  is  tho  king  of  the  sciences,  and  it  ii 
lor  us  to  lead,  not  to  follow. 

And  I  say,  have  faith  in  tho  intelligibility  of  the  univem. 
Ititelltgibility  has  been  the  great  crood  m  the  strength  of  which 
all  intellectual  advance  has  i>oen  attempted,  and  all  scientific 
progress  made. 

At  first  things  always  look  mysterious.  A  comet,  lightning, 
the  aurora,  tho  rainbow— all  strange  anomalous  mysterious 
appjiritions.  Hut  ^rutinised  in  the  dry  light  of  science,  their 
rclntionship  with  other  better  known  things  becomes  apparent. 
They  ceaso  to  bo  anomalous ;  and  though  a  certain  mystery 
necessarily  roiiiaiiia^  it  is  no  moro  a  proj)erty  peculiar  to  them  :  it 
is  shared  by  the  cooimotieBt  objects  of  daily  life. 

Tho  ojienitions  of  a  chemist,  again,  if  conducted  in  a  haphazard 
manner,  would  be  an  indescribable  medley  of  cflervcsconces,  pre- 
cipitatiouK,  changes  in  colour  and  in  substance  ;  but,  guided  by  s 
thread  of  theory  running  through  them,  tho  processes  fall  ixitos 
sorios,  they  all  become  fairly  intelligible,  and  any  explosion  or 
cjitastropho  that  may  occur  is  capable  of  explanation  too. 

No^  1  sfiy  that  the  doctrine  of  uUiraato  Intolligibility  thoald  be 
pressed  into  other  de[>artmonts  also.  At  present  we  hang  back 
Irom  whole  rogioas  of  onquiry  and  say  they  are  not  for  us.  A  few 
wo  are  beginning  Lo  grajjplo  with.  The  nature  of  disease  ii  M 
yielding  to  scrutiny  with  fruitful  result ;  tho  mental  aberrations  I 
and  abnormalties  of  hypnotism,  duplex  personality,  and  allied 
phenomena,  are  now  at  lant  being  taken  under  tho  wing  of  ecienos 
after  long  ridicule  and  contempt.  The  phenomenon  of  crime,  the 
scientific  meaning  and  justification  of  altruism,  and  other  m&tten 
relating  to  life  and  conduct,  aro  beginning,  or  perhaps  are  barely 
yet  beginning,  to  sliow  a  vulnerable  front  o\'er  which  the  forces  of 
science  may  |)our. 

FaoU  so  strange  that  they  have  often  been  called  miracolous  an 
now  no  longer  regarded  as  entirely  incredible.  All  occurrenoei 
seem  reasonable  when  contemplatecf  from  the  right  point  of  view, 
and  somo  aro  believed  in  which  in  their  essence  are  still  quite  mar- 
vellous. Apply  warmth  for  a  given  period  to  a  siiarrow's  ^g,  and 
what  result  could  be  more  incredible  or  magical  if  now  discoverDd 
for  the  lirst  time  ?  Tho  f>ossibilities  of  the  universe  are  as  infinite 
as  is  its  physical  extent.  Why  should  wegrojie  with  our  eyes  always 
downward,  and  deny  the  possibility  of  everything  out  of  our 
accustomo<.l  beat?  _ 

If  there  is  a  puzzle  about  free  will,  let  it  bo  attacked  ;  puzzleaH 
mean  a  state  of  half  knowledge.  By  tho  time  we  can  grasp  some*  ' 
thing  moro  approximating  to  the  totality  of  things  the  p&radoxity 
of  [Hiradoxes  drops  away  and  becomes  unrecognisable.  I  eeem  to 
myself  to  catch  glimpses  of  clues  to  many  ot  those  old  queetioos, 
and  1  urge  that  we  should  trust  conscious noss,  which  hoe  led  u| 
thus  fur  ;  should  shrink  from  nu  problem  when  the  time  seems  npv, 
for  an  atUick  u]>ou  it,  and  should  nob  hesitate  to  press  inveeti-i 
gation,  and  ascertain  the  laws  of  even  the  most  recondite  problems^ 
of  life  and  mind. 

What  we  know  is  as  nothing  to  that  which  remains  to  be  known. 
This  is  sometimes  said  as  a  truism  ;  sometimes  it  is  half  doubted. 
To  me  it  seems  the  most  literal  truth,  and  that  if  wo  narrow  our 
view  to  already  halfcon(|uorcd  territory  otdy,  we  shall  be  false  to^ 
the  men  who  won  our  freedom,  and  treasonable  to  the  bigbesM 
claims  of  science.  V 

I  must  now  return  to  tho  work  of  this  section,  from  which  I  ha^'O 
apparently  wandered  rather  far  afield,  further  than  is  customary — 
perhaps  further  than  is  desirable.     But  I  hold  that  occasionally  • 
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wido  outlook  is  wholenotne,  and  that  without  such  occasional  surrey 
Ihe  ri^d  attention  to  dctnil  and  miniito  scrutiny  of  ovory  little  fact 
which  are  bo  entirely  admirable  and  are  ho  rigntly  here  foflterod, 
are  apt  to  become  unhealthily  dull  and  monotonous.  Our  lifo- 
work  18  concerned  with  tho  rigid  framework  of  fnctd,  the  Hkeletou 
or  outline  map  of  tho  universe  :  and,  though  it  is  well  for  up 
oocanioaally  to  remember  that  the  texture  and  colour  and  beauty 
which  we  habitually  igooro  are  not  therefore  in  tho  slightest 
deffree  non-exiet^nt,  yet  it  is  jtafest  8i>eedily  to  return  to  our  hrme 
and  continue  the  alow  and  laborious  march  with  which  wo  are 
familiar  and  which  oxperionce  has  justified.  It  is  because  1 
imofnne  that  such  systematic  advance  is  now  t>of^nning  to  be 
pomlblo  in  a  fresh  and  unox^toctod  direction  that  I  have  attempted 
to  diroct  your  attention  to  a  subject  which,  if  my  prognostications 
are  correct,  may  turn  out  to  be  one  of  special  and  peculiar  interest 
to  humanity. 


THE  LONDON-PARIS  TELEPHONE.* 

BY   W.    II.    PREltCK,    r.R.S. 

I.  I  have  already  on  two  occasions,  at  Newcastle  and  at  Leeds, 
brought  this  aubject  before  Section  G,  and  have  given  tho  details 
of  the  length  and  conetruction  of  tho  i)ro[x>sod  circuit.  I  have 
now  to  refwrt  not  only  that  the  line  naa  been  constructod  and 
opened  to  the  public^  but  that  its  success,  telephonic  and  com- 
mercial, has  exceeded  the  most  sanguine  anticipations.  Speech  has 
been  maintained  with  perfccb  clearness  and  accuracy.  The  Une 
hsLA  proved  to  be  much  bettor  than  it  ought  to  have  been,  and  the 
purixmo  of  this  (iai)er  is  to  show  the  reason  why. 

Toe  lengths  of  the  diiferont  sections  of  the  circuit  are  as  follows  : 

Ix)ndon  to  St.  Margaret's  Bay 84'5  miles. 

St.  M&rgarot'e  Bay  to  Sangatte  (cable)    23*       ,, 

Sangatte  to  Paris    Hm*      ,, 

Paris  underground 4*8    ,, 


31i-3 


Total 

Tho  resistances  are  as  follows  : 

r»ris  underground   70  ohms. 

French  Une 294     „ 

Cable   143      „ 

EngliahUno   183      „ 

Total  (R) 693     „ 

Tho  capacitiefl  are  as  follows  : 

Paris  underground 0*43  microfarads. 

French  line  3-3:i  „ 

Cable 5-52  „ 

English  line 1*32         „ 

Total  (K)  10-62  „ 

693xlO'62  =  7.359  =  KR, 

A  product  which  iudicates  that  speech  Bhould  bo  very  good. 

2.  TriiUt  of  Aft/iarnfwi.  — The  preliminary  trials  were  made 
during  the  month  of  March  between  the  chief  telegraph  offices  of 
the  two  capitals,  and  the  following  inicrophono  transmitters  wore 
comj>arod  : 

Ader Pencil  form. 

Berliner Granular  j, 

D'Areonval..... Pencil      „ 

DoJongh    „  „ 

(lower- BcU „  ,t 

To^i  Office  switch  instrument  tlranulce  and  lamp  filomoate. 

KouIoE... Lamp  filaments. 

Turnbull    I'encil  form. 

Westeni  Electric Granular. 

The  receivers  consisted  of  the  Ulo»t  term  of  double-()olo  liell 
telephones  with  some  Ader  and  DVVr.^onval  receivers  for  com- 
nanson.  After  repeated  triaU  it  wa8  Hnally  decided  that  the  Ader, 
U'Areonval,  Cowor-BoU  (with  double  polo  receivers  instead  of 
tubes),  Roulez,  and  Western  Electric  were  the  best,  and  wore 
approximately  equal. 

These  instrument*  were,  therefore,  selected  for  the  further 
experiments,  which  consisted  of  using  local  extensions  in  Paris 
and  London.  Tho  wires  were  in  tho  Hrst  instance  extended  at  the 
Paris  end  to  the  Observatory  through  an  exchange  at  tho  Avenuo 
des  Gobelines.  The  length  of  this  local  lino  is  /  kms.  The  wires 
are  guttapercha  covered,  placed  underground,  and  not  suitable  for 
giring  tho  best,  results. 

Tlie  results  wore,  however,  fairly  satisfactory.  The  wires  were 
extended  to  the  Treasury  in  London  by  means  of  the  ordinary 
underground  system.  The  distance  is  about  two  miles,  and 
although  the  volume  nf  naunrl  and  clearness  of  articulation  were 
perceptibly  reducoil  by  these  additions  to  the  circuit,  conversation 
was  quite  practicable. 

Further  trials  wore  also  made  from  tho  Avenuo  des  (Jobelinea  on 
underground  wires  of  tive  kilometres  long,  and  u1)M3  with  some 
renters  in  Pario  with  fairly  satisfactory  results.  The  selected 
telephones  were  equally  elhcient  in  all  cases,  which  proves  that  to 
maintain  ea«y  conversation  when  the  trunk  wirea  are  extended  to 
local  points  it  is  only  necessary  that  the  local  linos  shall  bo  of  a 
standard  not  lower  than  that  of  the  trunk  line.  The  ox|>orimcnt« 
also  confirm  the  conclusion  that  long-distance  speaking  is  solely  u 
question  of  the  circuit  and  its  environments,  and  not  one  of  apjju- 
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ratus,    The  instruments  finally  selected  for   actual   work   werel 
fJower-Bell  for  London  and  Houiez  for  Paris. 

3.  The   results   are  certainly   most   satisfactory.      There   is  no 
circuit  in  or  out  of  London  on  which  8{H>ech  is  more  perfect  than  it  is 
between  London  and   Paris.     In  fact,  it  is  better  than  1  antici- 
tinted,  and  better  than  calculation  led  mo  to  expect.     Speech  has 
been   possible  not  only  to  Paris  but  through   Paris  to  l)ruxelleS||J 
and  even,  with  difficulty,  through  Paris  to  Marseilles,  a  diataDOM 
of  over  ikX)  miles.     The  wires  between   Paris  and  Marrteilles  ar^l 
massive  copper  wires  B()ccially   erected   for    telephone    bueinesfll 
between  those  important  places. 

4.  litiMhtctit  Done, — Tho  chargoforaconversation  between  London 
and  Paris  is  Ss.  for  three  minutes'  complete  uho  of  the  wire.     The 
demand  for  the  wire  is  very  considerable.     Theaverage  number  o(d 
talks  per  day,  exclusive  of  Sunday,  is  86.     The  maximum  has  I 
been    H)8.     We   have   had   as   many   calls   as    19   {ler    hour— the! 
average  is  15  during  the  busy  hours  of  the  day.     As  an  instance  a{% 
what  can   bo  done  150  words  per  minute  have  been  dictated  in 
Paris  and  transcribed  in  London  by  shorthand  writmg.     Thus  in 
three   minutes  4.50  words  were  recorded,  which   at  Ha.    cost  five 
words  for  a  penny, 

5.  fHjIJleidtiat.  —  The  difficulties  met  with  in  long-distance 
speaking  are  several,  and  they  may  bedividod  into  (a)  those  dueto 
external  disturbances  and  {h)  those  due  to  internal  op|>osition. 

(«.)  Every  current  rising  and  fulling  in  the  neighbourhood  of 
a  telephone  line  within  a  region,  say,  of  H-Hl  yarvif,  whether  the 
wii*e  convoying  it  be  underground  or  overground,  induces  in  the 
telephone  circuit  another  current,  producing  in  tho  telephone  a 
sound  which  disturbs  speech,  and  if  Uie  neighlKJuring  wires  are 
numerous  and  busy,  as  they  are  on  our  roads  and  railways,  these 
sounds  boeomo  confusing,  noisy,  and  ultimately  CTiLiroly  preventa- 
tivo  of  speech.  This  dinlurbance  it*,  however,  roniplelely  removed 
by  forming  the  telephone  circuit  of  two  wires  phiced  as  near  to  each 
other  as  |K>s«iblo,  and  twisted  around  each  other  without  touching, 
BO  as  to  maintain  the  mean  average  distance  of  each  wire  from  sur- 
rounding conductors  the  same  everywhere  Thus  similar  currents 
are  induced  in  each  of  the  two  wires,  but  being  opposite  in  direc- 
tion, as  far  as  the  circuit  is  concerned,  they  neutralise  each  other, 
and  the  circuit,  therefore,  becomes  quite  silent. 

In  England  we  make  the  two  wires  revolve  completely  round 
each  other  in  every  four  poles,  but  in  Franco  it  is  done  in  every  six  j 
poios.  Tho  reason  for  tho  change  is  the  fact  that  in  tho  Englta' 
plan  the  actual  crossing  of  the  wires  takes  place  in  the  span^ 
oetween  the  poles,  whde  in  the  French  plan  it  takes  place  at  the 
poles.  This  is  supposed  to  reduce  the  liability  of  the  wires  to  be 
thrown  mto  contoob  with  each  other  by  the  wmd,  but,  on  tho  other 
hand,  it  diminishes  the  geometrical  symmetry  of  the  wires— so 
very  essential  to  ensuro  silence.  As  a  matter  of  fact,  contacts  do 
not  occur  on  woU-consbructed  line*,  and  I  think  our  Enelitth  wires, 
being  more  symmetrical,  are  freer  from  external  disturbance  than 
those  in  France. 


(6.)  The  internal  opposition  arises  from  the  resistancei  K.  the 
cajMicity,  K.  and  the  electromagnetic  inertia,  L,  of  the  circuit.  A 
current  of  electricity  takes  time  to  rise  to  it*  maximum  strength  and 
time  to  fall  back  again  to  zero.  Evorj'  circuit  has  what  is  called 
its  time  constant,  t,  Fig.  1,  which  regulates  the  number  of  current 
waves  whir:h  can  be  transmitted  through  it  per  second.  This  is 
the  time  the  current  takes  to  rine  from  zero  to  its  working  maxi* 
mum  and  the  time  it  takes  to  fall  from  this  maximum  to  zero 
again,  shown  by  tho  shaded  portions  of  the  figure  ;  the  duration 
oi  the  working  current  being  ininmtcrial  and  shown  by  the 
unshaded  |>ortion.  The  most  rapid  form  of  cjuick  telegraphy 
rotiuires  about  irj4J  current*  per  second,  currents  each  of  which 
must  rise  and  fall  in  ,  loth  of  a  second,  but  for  ordinary  telephone 
srwaking  we  must  have  about  1,500  currents  (jer  second,  or  the 
time  which  each  current  rises  from  zero  to  it-s  maximum  intensity 
must  not  exceed  i^gth  (»art  of  a  sooond.  The  time  constant  of  a 
telephone  circuit  should  therefore  not  bo  lose  than  '0003  flecond. 

Resistance  alono  does  not  affect  tho  time  constant.     It  diminishes 
tho    intensity  or  strengUt  of  the   currents  only  ;  but  resistancf^d 
combined  with  electromagnetic  inertia  and  with  capacity,  has  a  , 
serious  retarding  effect  on  the  rate  of  rise  and  fall  of  the  current*. 
They  increase  the  time  constant  and  introduce  a  slowness  which 
may  be   called  retardance,  for  they  diminish    tho  rate  at  which 
currents  can  be  transmitted.     Now  the  retardance  duo  to  electro- 1 
magnetic  inertia  increases  directly  with  the  amount  of  electro-' 
magnetic  inertia  present,  but  it  diminishes  with  the  amount  of 

resistance  of  the  conductor.     It  is  expressed    by  the  ratio  — 

K 

while   that    duo    to   capacity   increases  directly,  both   with   the 

capacity   and   with   the   resistance,   and    it  is  expressed   by  tboJ 

product,  K  R.     Tho  whole  retardance,  and,  therefore,  the  speed  ofi 

working  tho  circuit  or  the  clearness  of  B{)eech,  is  given  oy  thfl  ' 

ctjuatton 

^  +  KR  =  . 
or  L  +  KR'=R«, 
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ow  in  tole^apbjr  we  are  not  Able  altof^tber  to  eliminate  L,  but 
we  can  counteract  it,  a-nd  If  we  can  make  Ki  =0,  then 

L  -  -  K  R==, 

which  is  the  principle  of  tha  f^h tinted  condenser  that  has  been 
introduced  wiLn  aucn  ni^nAl  auc<^qQ  in  our  Poat  Office  service,  and 
bos  virtuAlly  doubled  tHo  cnrr^irif;  capacity  of  our  wiroe. 
If,  in  the  above  equation,  wo  make  L  =  0 

KR  =  f. 

Thifi  is  done  in  telephony,  and  hence  we  obtain  the  law  of  retard- 
ance,  or  the  law  by  which  we  can  calculate  the  distance  to  which 
speech  ie  poesible.  All  my  calculntiona  for  the  London  and  Pari^ 
line  were  ba«ed  on  this  law,  which  experience  has  shown  it  to 
be  true. 

How  lA  electT^magnetic  inertia  practically  eliminated  ?  Firmt, 
by  the  uee  of  two  massive  copper  wiroR,  and  secondly  by  svmmetti^ 
cally  revolving  them  around  etuch  othet.  Now  L  depends  op  the 
geometry  of  the  circuit,  that  i£,  on  the  relabivo  form  and  position 
of  the  different  parte  of  the  circuit,  which  is  inirariabla  for  the 
same  circuit,  and  U  repreaeEit  by  a  coeJEcient,  ^.  It  depends  also 
on  the  TUfL^netic  qualities  of  the  conductors  employed  and  of  the 
apace  embraced  by  the  circuit.  This  sfjecific  mfttfnefcic  cnjiacity  is 
a  variable  quantity,  and  is  indicated  by  ^  for  the  conductor  and 
by  ^  for  air.     It  depends  alao  on  the  rate  at  which  Durrent«  rise 

dC 
and  fall,  and  this  is  indicated  by  the  differential  ooefBcient  --.    It 

at 

depends  finally  on  the  number  of  linei^  of  force  due  to  tts  own 
current  which  cut  the  conductor  in  the  proper  direction  ;  this  is 
indicated  by  ^.  Combining  these  together  we  can  reprascat  the 
electromagnetic  inertia  of  a  metallic  telephone  circnit  aa 

tit 
Now,  X  =  2  lojj     .-.    Hence  the  smaller  we  make  the  dif'tance, 


dj  between  the  wirea,  and  the  ^reatet  we  make  their  diameter,  o, 
the  smaller  becomes  X.  It  is  cuBtoniary  to  call  the  value  of  m  for 
^,  and  copper,  1,  bub  thii  la  purely  arti^cial  and  certainly  not 
true.  It  muAt  be  very  much  lew  than  one  in  every  medium, 
excepting  the  magnetic  metala,  po  much  ao  that  in  copper  it  n^ay  be 
neglected  altOE^ebher.  while  in  the  air  it  does  not  matter  what  it  is, 
for  by  the  method  of  twisting  one  conductor  round  the  other,  the 
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magnetisation  of  the  air  space  by  the  one  current  of  the  circuit 
rotating  in  one  direction  is  exactly  neutralised  by  that  of  the  other 
element  of  the  circuit  rotating  in  the  opposite  direction.  Now,  /3, 
in  two  parallel  conductors  conve;^ing  currents  of  the  same  sense, 
that  is  flowing  in  the  same  direction,  is  retarding,  Fig.  2,  and  is 
therefore  a  positive  quantity,  but  when  the  currents  flow  in 
opposite  directions,  as  in  a  metallic  loop,  Fig.  3,  they  tend  to 
assist  each  other  and  are  of  a  negative  character.  Hence  in  a 
metallic  telephone  circuit  we  may  neglect  Lin  toto  as  I  have  done. 
I  have  never  yet  succeeded  in  tracing  any  evidence  of  electro- 
magnetic inertia  in  long  sinele  copper  wires,  while  in  iron  wires 
the  value  of  L  may  certainly  oe  taken  at  '005  henry  per  mile. 


/       ^      ^ , 
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In  short  metallic  circuits,  say  of  lengths  up  to  100  miles,  this 
negative  quantity  does  not  appear,  but  m  the  raris-London  circuit 
this  helpful  mutual  action  of  opposite  currents  comes  on  in  a 
peculiai  way.  The  presence  of  the  cable  introduces  a  l^rge 
capacity  practicallv  in  the  centre  of  the  circuit.  The  result  is 
that  wo  have  in  each  branch  of  the  circuit  between  the  transmitter, 
say,  at  London  and  the  cable  at  Dover,  extra  currents  at  the 
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commencement  of  the  operation,  which,  llowing  in  opposite  direc- 
tions, mutually  react  on  each  other,  and  practically  prepare  the 
way  for  the  working  currents.  The  presence  of  these  currents  is 
proved  by  the  fact  that  when  the  cable  is  disconnected  at  Calais,  as 
shown  in  Fig.  6,  and  telephones  are  inserted  in  scries,  as  shown  at 
X>  and  D',  sijeech  is  as  perfect  between  London  and  St.  Margaret's 
Bay  as  if  the  wires  wore  connected  across,  or  as  if  the  circuit  were 
through  to  Paris.  Their  effect  is  precisely  the  same  as  though  tho 
capacity  of  the  aerial  eection  were  reduced  by  a  quantity,  M, 


which  1b  of  the  aame  dimArwlnn  or  GfaAract^  u  &,  Bei^^ 
retardance  equation  becomea 

Thus  it  happens  that  the  Loi^on-PariA  tdepbane  \ 
than  wfu  expected.     The  nature  of  M  i»  probably  iqvan 
about  -0075  <>  per  mile^  and  therefore  K  should  be  i ' 
*OO750  iaatead  of  -0156^  per  mile.     Thb  belpfol  actioa 
induction  is  present  in  all  long  circuits,  and  it  is  t^  r 
wo  were  able  to  speak  to  BrasseljB  and  even  to  MmrmiOm. 
appears  in  every  metallic  loop,  and  vitiates  the  ma" 
electromagnetic  inertia  and  of  capacity  of    loops, 
measare  the  catiacity  of  a  loop  aa  compared  with  a  asiglei 
amount  per  mile  may  be  50  per  oent.  greater  than  it  «a^  tall 
while  if  we  moaeuro  the  cap«city  of  one  branch  of  a  dp  "' 
the  conditions  of  the  Ijond  on -Paris  telephone  line,  it  i 
percent  less  than  it  ought  to  be.    ThiB  eflectof  Misri 
thedottefl  line  in  Fi^r.  1^ 


kji^xa. 
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TelophoDiG  currents— that  is,  currente  indDOsd 
eeoondary  wire  of  an  induction  coil  due  to  the  variatioD  ^\ 
phonic  currents  in  the  primary  wlte^are  oot  tllH  . 
currente.  Tbey  do  not  follow  the  constant  periodk  ImlI 
they  are  not  true  harmonic  sine  functions  ol  thi  V. 
The  microphonic  currents  are  intennittent  or  pulsakk:]!,! 
always  flow  in  the  same  direction.  Tho  secsondary 
are  also  always  of  the  same  sign,  as  ara  the  carrvta  ' 
KulimkorJF  coii«  and  as  aj«  the  cttrrents  in  h^h  vacua  ^di  i 
Crooked  has  maJde  ub  so  familiar.  Moreover,  tae  frequency  qK 
currents  it»  a,  verv  variable  quantity,  not  only  due  to  th« 
toncfl  of  voiooB,  bub  to  the  various  i^tyle^  of  articulation, 
the  laws  of  rjoriodic  alt^t^rimto  currents  following;  the  ^ne  innaiMl 
of  tho  time  mil  wbon  vl-c  come  to  consider  mictopfaones  and  tdt-^ 
phonos.  It  is  im^H^rtanbtf^boajrthisinmind^  for  nearly  eveiyibl^  I 
that  has  hitherto  been  written  on  the  subject  ae«umee  thii  t^  ' 
graphic  currents  follow  this  periodic  sine  law,  The  crarrents  dacntl  | 
from  Bell'^ori^nat  magneto-tran^mittcrst  are  alternate,  andoomp^ 
more  nearly  with  the  law.  The  diifercnce  between  tbem  andmi^v- 
phones  is  at  once  perceptible.  MuflHng^  ai>d  disttirbancoduetotkt 
presence  of  electromagnetic  inertia  oeeome  evident,  which  irt 
abront  with  microphones.  I  tested  this  betweeu  London  and  St 
^farga^et'fl,  and  found  the  effect  most  marked. 

7.  Liifhtmnfj. — ^A  metallic  tdephone  circuit  m&y  b*Te  aftitie 
charge  induced  upon  it  by  a  thunder  cloud,  as  shown  in  Fig.  1 
Such  a  charge  is  an  electric  strain  which  is  released  when  tk 
charged  clouil  flac^hos  into  the  earth  or  into  a  neighbouring  doil 
If  there  be  eloctromagnetic  inertia  present,  the  oEai^o  wm.  snrvs 
tiackward  and  Corwam  through  the  circuit  until  it  dies  oat.  If 
there  be  no  E.M.F,  present  it  will  cease  euddenlyt  &nd  neutmli^ 
will  be  attained  at  once.  Telephone  circuits  indicate  this  operv 
tion  by  peculiar  and  characteristic  sounds.    An  iroa  wire  ^rcdl 
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produces  a  long  nwish  or  loud  sigh,  but  a  copper  wire  ciroait  likethe 
Paris-London  telephone  emits  a  short,  sharp  report,  like  the  crick 
of  a  pistol,  which  is  sometimes  startling,  and  has  created  fear,  hot 
there  is  no  danger  or  liability  to  shock.  Indeed,  the  start  hss 
more  than  once  thrown  the  listener  09"  his  stool,  and  has  led  to  tbe 
belief  that  he  was  knocked  down  by  lightning.  '  ""^i^ 

8.  The  future  of  telephone  working,  especially  in  lar^eWjM* 
one  of  underground  wires,  and  the  way  to  get  over  tho  dim!'*' 
of  this  kind  of  work  is  [wrfectly  clear.    We  must  hav©  met!' 
circuits,  twisted  wires,  low  resistance,  and  low  capacity.     J^  p' 
a  renuirkable  cable,  made  by  Fortin-Herman,  gives  an  exceedinViJ 
low  capacity— viz.,  only  -069  ^  per  mile.     In  the  Unitefl   Staid 
they  are  using  a  wire  insulated  with  paper  which  gives  *(W  ^  .^ 
mile.     We  are  using  in  London  Fowler- Waring  cable  givini  — 
capacity  of  1-8  ^  per  mile,  tho  capacity  of  gutta-covored  wiroboui^ 
3  <p  per  mile.  ^ 


THE  HEASUREHENT  OF  LIQUID  RESISTANCES.* 

BY  J.   SWINBU&NK. 

The  great  difficulties  in  meiuiuring  liquid  resistances  arige  from 
(x>larisation  at  tho  electrodes.  Various  methods  of  eliminating  the 
errors  arising  from  fmlarisation,  and  from  variations  of  surface 
resistance  duo  to  bubbles,  have  come  into  use ;  the  most  usual  being 
to  employ  an  alternating  current  and  a  telephone. 

The  following  are  some  methods  of  avoiding  polarisation  errors 
in  a  manner  analogous  to  that  employed  by  Sir  William  Thomson, 
Mr.  Heaviside,  and  others,  in  measuring    low  resistances.     In 
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within  one  or  two  in  a  million.  Aft.er  8t«nding  for  nearly  three 
weeks  they  were  marked  all  over^  and  varied  nearly  a  tenth  per 
cent,  amon?  themselves,  and  more  than  that  com[>ared  with  1,021, 
which  had  been  in  anotber  solution  actin((  a«  a  standard  in  other 
experiments. 

From  thiB  it  appears  that  in  order  to  give  good  reeultfl  the  zincs 
should  bo  heavily  amalgamated.  If  thoroughly  atnalgamated, 
practically  any  zinc  will  do.  The  zincs  which  gave  lowE.M.F.'s 
wore  alwayp  thoamull  ono»— that  is  to  nay,  those  which  would  get 
the  thickest  coalings  of  iron. 

To  Bnd  out  whether  amalgamating  altered  the  readings,  on 
amalgam  was  mode  by  touching  mercury  with  zinc.  It  woh  more 
than  i  per  cent,  wrong.  After  dissolving  more  line,  the  reading 
was  still  low,  though  by  stirring  in  zinc  it  soon  came  up  to  0*9984 
and  0*9994.  A  series  of  amalgams  was  made  containing  25,  12^,  5» 
2^,  and  1  [>er  cent,  of  zinc  and  one  with  lee?  zinc.  These  were  put 
in  solution  l,62M  of  zinc  sulphate  with  little  iron.  The  solution 
was  [wured  in  and  out  many  times  to  secure  homogeneity,  an 
important  matter,  to  which  I  will  return.  The  readings  obtained 
were — 

25  per  cent.  I  •0()002.'»  and  0*99999 
12i       „         100008      .,     HKKJOOO 
5        „         1000035    „     1-000010 
2i       „         lOOOOi'i      „     HKXKyJO 
1         „        0997225 
trace  below  0*995 

The  second  readings,  which  were  taken  a  few  minutes  later,  are 
cloee  enough.  Amalgams  therefore  having  some  2^  [>nr  cent,  of 
zinc  will  do.  Lord  K4iyltitgh  has  done  a  great  deal  of  work  on 
amalgam  (^Us,  and  he  foand  the  amalgam  always  cracked  the 
tuba  I  made  one  H  cell  with  amalgam  in  1888  which  had  the 
platinum  led  out  at  the  bottom,  but  it  did  not  crack.  I  made 
several  other  cells  at  the  same  time  with  an  internal  test  tube  to 
hold  the  amalgam,  and  none  of  them  cracked.  On  the  other  hand, 
the  5  i>er  cent,  amalgam  broke  its  test  tut>e.  I  would  siigg€»t 
that  platinum  sealed  to  German  gloss  is  always  left  under  con- 
straint, and  the  crystalliHAtton  oT  the  xiuc  also  adds  jiressure 
which  cracks  the  tube.  My  H  cell  had  a  little  lead  glass  just 
round  the  platinum  ;  moreover,  it  was  very  small.  The  2J  percent. 
amalgam  is  liquid,  so  there  is  no  danger  from  it. 

To  sum  up  as  to  the  zinc,  then,  1  would  suggest  that  if  ro<l  be 
used  it  should  be  well  amalgamated  first.  It  i^  gradually  amalga- 
mated in  the  cell,  but  this  process  is  slow,  ospcotally  if  the  solution 
contains  basic  zinc  sulphate.  The  gradual  amalgamation  is 
prot>ably  one  process  that  makes  many  cells  take  a  few  weeks  to 
arrive  at  final  values.  If  zinc  rod  is  used,  it  would  seem  better  to 
use  platinum,  silver,  or  zinc  wire  to  make  connection,  and  to  avoid 
solder,  otherwise  it  is  only  a  matter  of  time  till  the  zinc  falls  off. 
All  these  troubles  are  swept  away  by  the  use  of  tine  amalgam,  as 
proposed  by  Lord  Rayleign.  There  is  another  reason  in  its  favour 
to  be  mentioned  under  the  head  of  temperature  coelficiente. 

The  Zinc  Suli'Iiatb  Solution. 

The  chief  difficulty  arises  from  the  presence  of  iron.  Samples 
vrere  bought  from  Messrs.  Uopkin  and  Williams  and  Becker. 
These  both  contained  iron.  Iron  ia  often  to  be  seen  as  a  dejMsit 
oftsr  shaking  up  with  zinc  carbonate.  Some  sulphate  of  zinc  was 
made  bv  ili»solving*'  puro"/Juc  in  rcdisiille<l  sulphuric  acid.  Pro- 
vided there  is  always  excels  of  zinc,  one  would  expect  little  iron. 
Another  batch  was  mode  by  leaving  excess  of  commercial  granu- 
lated dnc  in  dilute  commercial  acid,  which  itself  contains  iron. 
Neither  of  these  had  enough  iron  to  blacken  zinc.  None  of 
the  samples  of  zinc  sulpnate  blackened  copper.  When  I 
say  that  samples  of  sulphate  of  zinc  bought  as  pure  from 
Bucb  [wople  as  MessrH.  Hopkin  and  WillinmH  contain  iron,  I 
moan  that  they  contain  enough  to  cause  variations  in  cells,  not 
enough  to  ^ct  urecipitates  of  Prussian  blue.  Xinc  or  barium 
carbonate  might  be  expected  to  precipitate  all  the  iron.  It  does 
not,  however.  I'robably  carbonate  of  iron  really  exists  and 
remains  in  solution.  In  ex[>eriment«  on  alkaline  secondary  cells 
with  iron  plates,  I  producea  a  green  comjx>und  which  ap()eared  to 
bo  a  real  carbonate  of  iron.  The  best  niulhal  of  dealing  with  iron 
is  to  acknowledge  its  ^ire^nce  and  amalgamate  the  zincs.  The 
best  zinc  sulphate  solutions  J  used  were  obtained  by  dissolving 
granulated  zinc  in  dilute  commercial  acid,  keeping  the  zinc  in 
excess.  Solution  1,028,  already  mentioned,  was  miule  this  way. 
Of  coarse,  pure  zinc  and  acid  may  be  used.  This  method  pro- 
duces basic  sulphate,  too,  especially  if  hot.  This  can  be  oiter- 
WArdfl  neutralised  by  acid. 

It  is  usual  to  shake  up  zinc  sulphate  with  *' carbonate,"  and  to 
filter  before  use.  This  is  probably  because  the  sulphate  reddens 
litmus  paper.  Neutral  ziitc  sulphate  reddens  litmus  i>af>cr,  how- 
ever, BO  there  seems  little  reason  for  adding  zinc  *'  carbonate."  I 
imagine  that  anv  salt  which  can  give  up  a  little  acid  by  formine 
a  basic  salt,  will  redden  litmu8.  The  sulphate  can  be  neutraliaea 
by  being  left  in  conUict  with  zinc.  A  solution  that  is  strongly 
alkaline  to  methyl  orange  reddens  litmus  ]>aper.  What  is  bought 
OS  zinc  **  carbonate,"  is  either  a  basic  carbonate  or  a  mixture  con- 
taining oxide.  There  are  some  half-dozen  basic  sulphates  of  zinc, 
and  shaking  up  with  "carbonate"  forms  some  of  these.  The 
presence  of  dosic  sulphate  in  the  solution  prevents  the  mercury 
salt  getting  to  the  zinc  to  amalgamate  it.  Morourous  sulphate  is, 
I  believe,  split  up  by  water  into  baaio  and  acid  mercurous  sulphate. 
Basic  zinc  sulphate  preciuitates  any  normal  mercurous  sulphate 
that  may  bedusolvea,  ana  the  acid  pulphu!e  as  basic  mercurouf 
sulphate  or  as  mercurous  oxide.  This  accounts  for  the  dark  groy 
deposit  often  seen  on  the  top  of  the  [>a6te  in  cells  proparod  in  the 
usual  way.  The  mercury  salt  thus  cannot  get  to  the  zinc  till  the 
whole  of  the  basic  zinc  salt  has  been  used  up. 
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In  oi'der  to  test  the  effects  of  various  solutions  of  zinc  lalphjA,! 
te«t  tubes  with   feet  were  filled  with  the  solutions,  and  were  es»  1  ^ , 
nected  with  the  standard  solution  by  a  syphon  tube.     Thi«  lLflii«|1|, 
end  blocked  with  filter  mpcr  to  prevent  mixture  of  ©olutjon*.   |J 
is  needless  to  give  tablee  of  readings.     Anomalous  reeuU«  < 
obtained  at  first,  hut  they  were  all  traceable  to  the  zinot. 
amalgamation,  all  the  saturated  solutions  gave  the  saoia  tt 
within  a  few  in  a  million.      l.G'JI,  mode  by  dissolving  purs  I 
acid,  was  100  in  a  million  too  low. 

To  teat  the  effect  of  acid,  I  added  a  fewdroM  of  **normBj*^ 
is,  very  dilute  sulphuric  acid — bo  a  saturatea  solution  of 
and  Williams's  zinc  sulphate.  The  solution  was  then 
acid  to  methyl  orange.  The  solution  read  1  <V>J200i 
1,621  in  some  more  of  the  same  solution.  On  neutr 
zinc  carbonate,  the  reading  was  1  "001 100.  Free  acid  ap 
make  little  dirtercnco.  This  e.x[)eriment  was  rooeatod 
solutions.  The  two  zincs  were  first  tested  in  tne  same  i 
One  gave  about  eight  in  a  million  ;  this  was  moved  Into  I 
tube,  B,  of  the  same  solution  and  taken  as  a  standard, 
reading  was  now  lOOOMO  for  A.  Five  drops  of  pure  acid 
put  in  a  small  test  tube,  and  a  little  of  A  added,  and  li 
cooled.  Then  the  acid  was  added  to  A,  which  became 
acid  to  methyl  orange.  The  reading  was  now  l-OOOOOO. 
liquid  was  then  shaken  up  with  zinc  carbonate  till  alkaltaBfl 
orange,  and  the  reading  rose  to  liXK)9.  On  the  other  hand,! 
solution  which  had  been  left  in  contact  with  excees  of  ziacor 
bonate  for  some  weeks  gave  no  deflection.  In  any  oaae,  the  flK 
will  eventually  use  up  any  free  acid.  These  anomalous  result*  i  ~ 
be  partly  due  to  slight  differences  of  density  in  the  solutions, 
partly  to  unoacertamed  causes. 

Thi?  is  the  last  point  that  need  be  mentioned  in  connection  i 
the  solution.     The  solubility  of  zinc  sulphate  varies  enorr 
with  the  temperature.     If  a  tube  of  it  is  left  with   crystaU 
bottom,  when  it  comes  to  a  low  tem|>erature  all  the  crystals  < 
at  tlie  foot.     When  the  temperature  rises,  the  upper  p&rt  i 
become  saturated   again   slowly   by  diffusion.     To   teat  1 
zincs  were  put  in  a  test  tube  of  saturated  solution  with  cr 
the  bottom.     After  a  few  days  the  top  zinc  gave   1  -0005  comp 
with  the  bottom.     The  lower  zinc  was  then  raised,  readini;  U^ 
other  zinc  was  then  depressed,  reading  0*99W75.     The   dil 
of  density  thus  causes  an  error  of  5  in  10,000.     This  tubo  ' 
ID  centimetres  long,  so  the  error  in  standard  cells  may  not 
great  as  this,  still,  diffusion  is  very  *ilow  even  in  a  short  celL 
also  influences  the  tempcraturo  coefficient.     The  tjueationof  ( 
saturation   has  already  been  dealt   witii   so  thoroughly   by 
Rayletgh  that  1  saw  no  use  in  experimenting  on   it.     The 
Bome  half  do7.en  hydrates  and  an  anhydrous  sulphate  of   Eino. 
the  solution  ib  not  heated  above  blood  heat,  the  Zn  60| 
crystallises  out. 

To  sum  up  :  the  chief  errors  caused  by  the  solution  are  doe  I 
traces  of  iron  and  variations  of  density.  The  /.inc  should  thereloi  _ 
be  amalgamated.  I  would  suggest  tHat  zinc  carbonate  be  omilt4l 
To  avoid  changes  of  density,  u  a  saturated  solution  is  imp>cratii», 
a  zinc  amalgam  must  be  employed  with  crystals  lyins:  or 
surface.  This  can  be  done  in  one  of  Lord  Rayleigh's  H  ceLb.  ■  » 
smaller  tube  can  be  slip[>od  into  the  cell.  The  surfaooe  mul 
be  on  the  same  level,  else  all  the  crystals  will  collect  on  the  low 
one,  OS  that  lowers  the  centre  of  gravity  of  the  system,  t-hue  doifl| 
work.  A  small  test  tube  full  of  crystals  was  put  inside  a  Lafgv 
tube  of  saturated  solution,  and  this  action  was  found  actually 
take  place. 

There  is  some  further  complication  between  the   rinc  and 
solution.     Even  amalgams  will  give  very  large  variations  if  nnov 
about  in  the  soUition.     This  is  the  cose  oven  with  dilute  solut 
I  can  scarcely  hazard  n  euggeetion.     Some  Lippmann  effect  mayh 

f>ro<luced  by  shaking  tlie  amalgam.  This  does  not  seem  at  lU 
ikely.  It  is  possible  that  zinc,  even  when  amalgamated,  willdv- 
solvo  in  sulpnato,  forming  basic  sulphate,  provided  the  cine  \» 
moved  so  tnat  the  hydrogen  can  get  away  in  solution,  ae  it 
cannot  come  off  in  bubbles  Ordinary  zinc  will  dissolve  in  boiling 
/tnc  sulphate  solution,  the  solution  turning  milky  on  cooling  ;  but 
]  cannot  Dwko  out  whether  amalgamated  zinc  does  or  not.  In  Jm 
cold  it  gives  off  bubbles  slowly.  I  do  not  know  whether  any 
surface  boundary  layers  can  cause  such  effects  ;  whether  there  i 
un  action  like  a  frictionul  electric  machine  going  on. 


Lanv 
aUyty 

Old  fifl 
mayBrl 


MiacrRous  Sklpuate. 


there  i^ 

BeokA 
HopfcSn 


Samples  of  mercurous  sulphate  werebought  from  Messrs.  1         ^ 
and  Hopkin  and  Williams.     I  also  hod  some  samples  from  HopkiJT 
and  Williiuiis,  Becker  and  Griffin,  bought  in  1888,  and  some  I  nudt 
mysolf  ttt  tlio  same  time,     I  nUo  prepared  some  new  s|>ecimen«  I 
he*iting  in  an  oven  a  flask  with  mercury  twice dit^tillcil  in  vacuos 
rcdiHtilled   acid.     The  tera^wrature  was  kept  at  125dcg.  ('.  f 
mercury  regulator,  and  only  a  j>ortlon  of  the  mercury  wosdu 
The  sulphate  was  washed  with  distilled  water  and  dried, 
white  crystals. 

Other  (uiinples  were  made  by  dissolving  mercurous  nitrate  ! 
water  slightly  aciditiod  with  nitric  acid,  and  precipitating  «" 
zinc  sulphate.     This  is  perfectly  white  unless  much  washed. 
yellow  colour  then  appears. 

There  are  several  sulphates  of  mercury.  Thore  is  me 
sulphate,  which,  on  shaking  up  with  water,  splits  into 
mercuric  sul|thate,  which  is  soluble,  and  basic  mercuric  sulpha 
which  is  a  bright  yellow  insoluble  powder.  There  is,  I  believe,! 
mercuric-merourous  sulphalte.  I  do  not  know  it,  nor  do  I  knoll 
if  there  are  acid  and  oasic  salts  to  correspond.  Thore  is  also 
mercurous  sulphate,  which  some  say  is  soluble  in  water,  ba 
which,  I  bolieve,  splits  up  into  acid  mercurous  sulphate,  which  { 
slightly  soluble,  and  basic  mercurous  sulphate,  which  is  a  di  ' 
yeuow  powder.     In  testing  the  pastes,  some  of  that  oaed  for  I 
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cells  was  used  as  a  standard.  Zinc  Na  1,621  was  kepb  in 
ion  of  sulphate,  and  was  connected  by  a  syphon  with  the  tub« 
d&rd  poKtc,  the  cell  thus  modo  being  checked  against  the 

standard.  After  a  few  dtiy«  tliero  wa*(  never  uny  deHec- 
The  pastes  could  not  be  measured  so  easily  as  zincs  or 
ns  on  account  of  their  hi^^h  roMi»tfinco.  Thoie  in  also 
at  trouble  from  want  of  contact  with  the  platinum  wires. 
'  heatinf^  those  and  dipping  in  mercury  is  not  always 
I.  1  found  it  better  to  t>end  the  platinum  into  an  eyo  and 
it  in  mercury,  and  not  to  consiaer  it  amalj^amated  till  it 
p  a  film  of  mercury  with  it,  or  to  use  sodium  umnlgam.  The 
I  tube  was  no  longer  8top|>ed  with  filter  {)ii[>er,  so  its  re^i^t 
ras  lower.  Some  of  tho  experiments  on  pa^tcH  are  given 
following  table  : 

)  was  B.O.T.  paste.  Its  readings  ore  given  in  terms  of 
the  R.O.T.  standard.  The  other  [>Astes  are  given  in  terms 
»0.  Columns  one,  two,  and  three  are  not  corrected  for  the 
on  of  ].G5(K  as  from  the  readings  of  1,G53,  1,654,  and  l,(>i>4, 
s  OS  if  the  B.O.T.  cell  had  been  varying  owing  to  alterationt 
dty  of  the  ^inc  aulpbute  solution. 

t.— I'ftstc  given  to  mo  by  Mr.  Fox  Bourne.  The  bottle  bad 
>*fl  label,  but  the  |infilo  wiw  grey  like  that  of  Hopkin  and 
us,  from  whom  Mr.  Pox  Bourne  had  also  bought  sulphate. 
alwayH  far  too  high. 

2. — Paste  of  basic  mercuric  sulphate.  Thia  was  always  very 
rhis  goes  to  show  that  basic  mercuric  sulphate  ia  harmless, 
b  mercuric  sulphate  may  [>erha[H)  be  rendered  harmless  by 
ig  it  thorouffhly, 

1. — Paste  made  by  dissolving  mercury  as  already  described. 
la  low,  gradually  coming  to  bo  too  high  on  shaking. 
i. — Paste  made  by  precipitating  morcurous  nitrate  with  sdnc 
te.     This  is  (^uito  white  unless  copiously  washed,  then  it  i^ 
y  yellow  owmg  to  the  presence    of    basic  protosulphate 
ater  containing  chalk  munt  not  be  used  for  washing.     This 
contains  no  mercuric  salts.     To  test  the  pastos  for  mercuric 
■hey  were  shaken  with  water  and   the  solution  precipitated 
alt  and   filtorod.     The  filtrate  was   tested   with  hydrogen 
lo  and  with  potassium  iodide.     This  paste  seem  right. 
>.— Paste  bought  in  ISfll  from  Becker.     This  was  a  white 
r.  and  remained   white  as   paste,      (^ontained   no   persalt. 
ally  fell  to  normal.     The  pastes  nearly  always  give  high 
re  after  stirring  up  well. 

J. — Paste  from  Hopkin  and  Williams,  1H91.  Powder,  grev, 
K  yellowish  in  the  [uiste,  contaiuH  a  ^^ood  deal  of  persalt. 
B  the  paste  generally  used  for  cells.  Two  other  specimene 
:  from  the  same  firm  some  years  ago  also  containm  persul- 
The  paste  begins  very  high,  gradually   falling.     Washing 

0  persulphate  may  help  thiv.  1  do  not  icnow  if  sodium 
e  could  bo  used  to  rc<luce  the  persalt. 

7- — Paste  from  (JrilSn.  (irey  powdor.  Contains  a  great 
f  persalt.    On  July  24th.  IHUl,  excess  of  Kinc  carbonate  wa£ 

to   thia   paste      It  frothed   up  and  remained  as  a  sort  of 
I.     The  reading  then  fell  gradually  till  it  was  too  low. 
J, — Paste  made  by  slow  electrolysis.   M    Potier  has  proposed 

made  bv*  u^ing  a  mercury  anode  and  cathode  in  xinc 
te;  but  I  have  not  the  reference.  The  zinc  amalgam  is,  of 
,  too  weak  unless  a  ereat  deal  of  oleotricity  is  passed 
h.  The  |)aBte  formed  is  the  yellow  basic  mercurous 
to.  The  reading  was  too  high  first,  and  fell  to  nearly 
L  Finally  a  little  acid  was  added  on  August 'Jnd,  IH9I, 
16  reading  was  very  high.  I  made  other  unsuccessful 
nents  on  PoLier  colls. 

L— H  cell  with  2i  per  cent,  amalgam.  It  was  always  low, 
ly  because  its  solution  was  saturated  at  both  poles.  Of 
,  aa  this  was  a  complete  cell,  it  was  compared  direct  with 
D.T.  cell,  and  oa  the  temperature  coefBcionta  are  different, 
there  are  other  causes  ol  variation,  it  is  im|X)AsibIc  to  sav 
was  at  fault.     Readings  like  those  of  1 ,654  may  bo  got  with 

but  not  with  difTeront  kinds  of  cell. 
L— Becker  paste,  18H8,  with  zinc  carbonate. 
S. — Hame    without    carbonate.      Probably    thoro    was    not 

1  carbonate  to  convert  the  whole  of  the  sulphate  into  bo^ic 
Lord  Rayleigh  recommendu  the  addition  of  a  very  hiuuU 
tv  of  zinc  carDonato  to  the  paste.  If  the  paste  has  porsul- 
the  carbonate  will  first  convert  it  into  basic  persulphate, 
appears  to  bo  harmless.  An  excess  of  zinc  carbonate  will, 
«e,  waste  the  mercurous  sulphate. 

h — Cemnlete  cell  with  Becker  jmste  ;  pub  in  dry. 

U — H  cell.     Becker  jtaste. 

S. — Paste  made  by  electrolysis  in  acid  solution. 

I.— Tube  celt,  with  precipitated  mercurous  sulphatei  made 

ill  be  seen  that  the  celts  seem  to  tend  towards  a  common 
but  that  is  almost  all  that  can  be  said. 

Board  of  Trade  circular  directs  the  jmsto  to  bo  rubbed  up 
uercury.  This  would  tend  to  reduce  the  iwrsulphate  to 
ilphate.  Mercury  cannot  bo  rubbed  up  with  protoeulpliate, 
les  not  oxidise  the  surface^  so  the  mercury  is  not  *'  kdlod," 
Uects  in  a  globule.  The  more  fact  of  the  mercury  mixing 
that  the  sulphate  is  bad. 

Mkkcury. 

38t  the  effect  of  imnurities,  some  amalgam  containing  silver, 
f  and  sine  was  talcen.  Sodium  amalgam  was  added,  and 
olevbaksn  up  with  salts  of  lead,  iron,  antimony,  platinum, 
I.  The  amalg**™  w^  then  shaken  up  well  with  [>ersalt» 
eury.  The  metTurien  to  be  t«£ted  were  put  in  little  crucibles 
lotion  of  mercurous  tiitrate.     After  a  few  minutes  they  all 


TEMPEaATUBE  COKrFIOIICNTS. 

The  tem(>erature  coofhcient  of  several  cells  was  taken  with  some 
care.  Three  cells  were  tested  first.  They  were  pat  in  a  bath  at 
about  30deg.  C,  the  temperature  being  taken  at  each  reading,  and 
the  water  Piightly  stirred. 

1.682      O-imtWl  and  0-<KXmo 

1,684 00(X)861     „     0-000840 

1.683     0-000297     ,.    0-000308 

The  reason  for  the  discrepancy  between  the  first  and  second 
reading  of  each  coll  is  clear  ;  the  cell  was  colder  than  the  water  at 
tirst,  then,  as  the  cell  warmed  and  the  water  cooled,  the  cell  was 
left  a  little  hotter  than  the  water  in  which  the  thermometer  was 
placed.  Some  days  later  the  following  readings  wore  taken.  In 
this  ciue  I  kept  the  temperatures  nearly  cooBtaot  by  adding  hot 
water. 


1,685    0000492 

1.688     0-00085 

1.689    000042 


1,680  0U)0287 

1.682  0*000421 

1.683  0000324 

1.684  0000756 

Of  these  colls,  1,680,  1,683,  1.689,  had  dilute  solutions,  made  up 
of  equal  woi^hU  of  water  and  ZnSOr7H.O.  1.680  and  1.683 
differed  only  in  the  mercury  [uiste  ;  1,6H3  gavedifferent  coefficients 
on  the  two  days.  The  variations  in  the  other  cells  may  be  easily 
explained.  If  a  cell  with  the  zinc  at  the  top  has  its  solution 
saturated  at,  say,  I5deg.  C\,  and  is  then  heated,  the  solution 
round  the  zinc  is  no  longer  saturated.  The  temperature  coefiicient 
of  the  cell  depends  on  its  past  history  in  fact,  and  is  lower  in 
spring  than  in  autumn.  An  H  cell,  or  a  tube  cell,  with  crystals  of 
/.inc  sulphate  in  contact  with  the  rinc  always  has  its  solution 
eaturatod  at  both  platos.  1,682  is  an  ordinary  cell,  but  tlie  zinc 
ia  at  the  top.  henco  its  low  tcm{jeraturti  coefficient  when  heated. 
If  left  at  .SOdeg.  C  for  a  few  weeks  and  then  cooled,  no  doubt  its 
temperature  coefliciont  would  rise  to  00008  or  80.  1,684  is 
an  H  cell  with  cryatalfl  in  both  legs  1,685  is  an  electrolysis 
cell,  with  zinc  at  top.  1,688  is  a  tube  cell,  with  crystals  in 
both  tubes,  hence  its  high  coefficient.  It  is  thus  clear  that  the 
temperature  coefficient  of  a  cell  may  vary  from  day  to  day  accord- 
ing to  itj)  treiitmont,  and  may,  perhaps,  vary  KM)  jfer  cent,  between 
winter  and  eutnracr.  Even  a  variation  between  '0008  and  *(X)06 
means  an  error  that  may  in  extreme  cases  axount  to  something 
like  a  half  per  cent.— that  is,  it  may  be  outside  the  limits  I  have 
here  taken  as  worth  considering.  My  water  bath  differed  some 
two  or  three  degrees  from  one  evening  to  another,  and,  no  doubt, 
varied  more  during  the  day  and  night.  A  new  cell  would  thuH  be 
(Saturated  at,  eay,  20deg.,  while  the  standard  was  f^titurated  at. 
*ay,  15deg.  If  the  coethciont  of  one  was  0"0008,  and  of  the  other 
0  0004.  the  error  might  easily  he  00012  due  to  that  alone.  To 
avoid  this  difficulty  tne  solution  must  be  kept  saturated  by  using 
Lhe  H  or  tubo  cell.  Some  authorities  push  the  zinc  into  the  paste. 
This  may  give  the  same  result,  but  the  zinc  then  amalgamates 
loo  much.  Sometimes  it  has  beads  of  mcrcunr  hanging  to 
it,  and  if  these  arc  the  only  surfaces  exposed  the  E.M.F.  may  be 
too  low.  Over-amalgamation  also  often  detaches  the  zinc  by 
weakening  the  solder.  Moreover,  the  formation  of  so  much  xinc 
sulphate  may  use  up  all  the  water,  thus  rendering  the  cell  dry,  or 
prcMlucing  a  less  hydrated  salt. 


MttS 


\y 


gs^ 


v^ 


FlQ.    I. 
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It  would  seem  better  to  use  a  weaker  solution.  Prof.  Carhart 
and  others  have  proposed  saturating  at  Odeg.  C.  It  seems  much 
simpler  to  use  a  standard  solution  of  sulphate  made  by  weighing. 
There  is  no  particolar  advantage  in  saturating  at  Odeg.  C. 
Weak  solution  colls  have  the  very  great  advantage  of  low 
internal  resistance.  No  doubt.  crystaC  of  zinc  sulpliate  also 
lessen  the  avHilablc  surfaces  of  the  metal  and  lessen  tne  currcmt 
that  can  be  takou  without  [>olarisatien.  The  construction  of  the 
H  coll  is  shown  in  Fig.  1.  One  leg  contains  amalgam  with 
crystals  on  it,  and  the  other  paste.  Pbtinum  wires  are  sealed 
through  glass  stoppers,  and  end  in  little  bracelet  snaps.  The 
stoppers  are  omoared  with  vMoUne  to  prevent  creeping.     Fig.  2 
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is  a  tubo  ooU.  A  test  tube  with  a  foot  has  a  oork  with  two  holes 
in  it.  Through  on©  of  them  the  Lube  witli  interiml  wire  is  led  t« 
the  bottom.  The  mercury  and  oaste  arc  jwured  in  ihroutfh  a 
funnel.  The  /inn  tube  ih  then  pnntiefl  throufjh  the  larvor  hole  in 
the  cork  :  it  contains  the  amalgam,  and  ha8  ttirce  holed  m  thei^ido. 
It  is  PtroiiK  to  resist  fracture.  Solution  is  poured  in  gently  a>x)vo 
the  level  of  the  first  hole.  Rangoon  oil  is  i)oured  in  over  the  level 
of  the  socond  hole.  The  third  let«  the  air  out.  The  zinc  oonnec 
tioD  is  then  put  in»  with  its  rork  fitting  the  Hmnllor  tubo.  If  the 
Bolution  is  saturated,  the  inner  tubo  must  be  lonfr,  so  that  the  zinc 
aurfaoe  is  on  a  level  with  the  crystals  on  the  paste.  If  a  Hilnle 
solution  is  used,  the  inner  tube  if  shorter.  This  form  of  coll  is 
convenient  for  immersing  in  a  bath,  and  the  /.ino  tubes  can  bo 
taken  out  ond  changed,  or  tried  in  other  cells. 

Prof.  C'arhart  mentions  the  effect  of  pressure  on  Daruell  cells.  I 
tried  exhaustinf;  a  Clark  coll  a  third  of  an  atmosphere,  and  raisinff 
it«  pressure,  but  thouRh  that  must  have  atlected  the  tendency  of 
the  liquid  to  evai>orate>  it  made  no  fwrceptible  ditFeronoe  in  tho 
reading. 


CITY    NOTES. 


RraalHim  Sabmorliie  Telegraph  Company. — The  recoipte  for 
loat  week  amounted  to  i;4,lH0. 

City  and  ftonth  London  Railway. — The  roccipti)  for  the  week 
endinR  22nd  inst.  were  f72M,  aj^ainst  l'U53  for  the  week  ondinj^ 
15th  inst. 

Xlectrio  InstallAtlon  Company.— Letters  of  allotment  in  the 
Electric  Installation  and  Maintenance  Company,  Limited,  for  the 
supply  of  electricity  to  the  Oystal  Palace,  Sydenham,  and  district, 
have  been  fiosted. 

The  London  Platlno-BrasUian  Telegraph  Company  annouTice 
that  the  half-yearly  coupon  on  the  6  |>er  cent,  debentures,  due 
on  September  1st,  will  be  paid  by  Messrs.  Olyn,  Mills,  and  Co., 
Lorn  bard -street,  E.G. 

Western  and  Brazilian  Telegraph  Company.— The  receipts 
for  the  week  ending  Aujjuet  21,  after  doductinp^  17  l3Cr  cent,  of  the 
eross  receipts  fiayable  to  the  London-Platino  Brazilian  Telegraph 
Company,  were  £2,812. 

New  Company. —The  Electric  Welding  Company,  Limited,  haa 
been  brouj^'ht  out  at  last.  The  capital  has  been  put  at  i;i(M»,<)«Xi  in 
25,00t»  onlinary  CIO  shares  and  l.WXJ  founders' shares  of  i'U).  Ono- 
third  of  the  ordinary  shares  are  taken  by  tho  veudoi-s,  und  tliu 
remainder  are  otfertxi  to  tho  public  that  is,  tho  vendors  uro  to 
have  £83,.S.'M>  worth  of  shares.  The  Boiird  is  made  u[i  of  tho 
following  names  :  Sir  Cicorgc  Barclay  Bruce,  pa^t  prcwidontof  the 
Institution  of  Civil  Engineers  ;  E.  Ashmcud-Bartlebl,  Es<j.,  M.I*., 
6,  Orosvenor-street,  London,  \V.;  Captain  A.  11.  Chapmiin,  J.l*., 
Messrs.  Clarke,  Chapman,  and  Co.,  Victoria  Works,  Catcshoad-on- 
Tyne  ;  Wm.  F.  Guocli,  Esq.,  J. P.,  mana^^ing  director  of  tho  Vulcan 
Iron  Works  Com|Kiny,  Limited  ;  Joseph  Kincaid,  Es<i.,  M.I.C  E., 
director  of  tho  York  Engineering  Company,  Limited.  The  con- 
sulting on^dneer  Is  Sir  PredericK  Bramwell,  Bart.,  F. R.S.,  [»ui^t 
president  of  the  Instiluliun  of  Civil  Euy^iueers,  5,  Cireat  Georxo- 
street,  Westminster.  The  prosiKjctus  states  that  •*  ThiBConi[)am'  bts 
been  formed  to  acquire  tho  British  patents  in  reH{)octof  Prof.  Elihu 
Thomson's  invonliona  for  tho  electric  wclding^  and  working  of 
metals."  One  of  the  welding  machines  can  bo  seen  at  work  at  the 
Company's  depot,  Fonshawe-street,  Hoxton. 
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13865. 

12880. 

13917. 
13926, 

1391?7. 
1393a. 

13»42. 
I396L 


Alolst  17. 

ImproTemonts  In  apparatiu  for  giving  notloe,  by  means 
of  oloctiiolty,  of  the  hoatlng  of  bearings.  Kdmutid 
Edwards,  .H5,  Southampton -buildinj^a,  Londou.  (Anton 
Backhaul,  (lermauy.) 

Aero  dynamic  motive  power  apparatus.  Joaoph 
Dosmaroux.  53,  Chancery-lane,   London. 

At.'tjrsT  IS. 

Improvements  in  telegrapUng.  Daniel  H.  Smith,  141, 
Bath-Btroet,  (ilasgow.     (Complete  specification.) 

ImproTcmcnts  in  olectrlo  locomotives  and  In  elootrio 
oonduotors  for  use  thorewltb.  Llewelyn  Birchall  Atktutiun, 
Claude  William  Atkinuon,  and  Frotlorick  Hurcl,  1,  (Jueen 
Victoria  street,  London. 

A  nnison  apparatus  for  printing  telegraplis.  Henry 
Van  Hoev6nhor;:rh,  I,  (^ucen  Victoria  **troor,    London. 

Improvemonts  in  and  relating  to  elootrio  motors.  oUefly 
designed  for  use  In  oonneotion  wltb  ventilating  fans. 
Charlc-s  -laeob  Kintner,  4'»,  Soutlmm[)ton-huildinj;f',  London. 
(Complete  f»|iocitication.) 

Improvements    In    or    ooaneoted    with  apparatus    for 
completing  and  Interrupting  elootrio  olronlts.     Thonuis 
Parker,    John     Harold     Woodward,     and     Edmund    Scott 
Gustave  Reoa,  47,  Lincoln'c-inn-Iieltlii,  I^ndon. 
Art  JUST  19. 

Applianeos  for  an  eleotrloal  paroel  exchange  system. 
Alfred  Hoaling  Bonnott,  22,  Ht,  Albane-rofid,  Harlubdc-n, 
London. 


144)23. 
14040. 

14042. 

14063. 
14067. 

14084. 

14081). 

14096. 
14097. 

141:M. 
14150. 
14171. 

14'J17. 
14234. 
14236. 


Improvements  In  electrometers.      Carl    Roab,   1 

chiimbutrs,  London. 

Improvomoats  in  olectrlo  lighting  and  extlagv 
apparatus  for  gas-burners.  Henry  Harris  Lsl 
Soiit.lniinptori-buildin^**,  I^ondon.     (Axel  Orling,  Swt 

Improvements  In  electric  lampholdnn.      Osqt 
C<x>por,  54,  Fleet-Btreet,  London, 
Almjust  20. 

Improvements  In  telephonic  transmitters  Ala 
Man,  7<*,  Market  atroot,  M.unc-heater. 

Impravemonts  in  moulds  and  machinery  for  the 
ftictnre  of  gloss  swltoh-slabs  for  eleotrloal  and 
purposes.  Dan  Rylandr)  and  Benjamin  Stoner,  SI 
HouHc,  Slairfoot,  near  Barnsley. 

Improvoments  in  electrically  actuated  UiBe-eli 
apparatus  Jot*eph  Appleton  and  William  Tbomoa  I 
77,  ('hancery  lane,  London. 

Improvements    In    eleotrloal     measuring     AppI 
Anthony  Ht;ckeuzaun,  11,  Furnival-atreet,  London. 

Combination  electric  look  Jamea  Graham  The 
23.  Soutlmmpton-buildin^^,  London. 

Improvements  In  telephone  transmlttera,  as 
methods  adopted  for  the  transmission  of  arc 
speooh,  musical,  and  other  aonnd  -  waves.  ] 
Luzerne  Todd  and  John  Todd,  L3,  King-Street,  Ch« 
London. 

Improvements  In  thermo-dynamlc  maohlnos,  i 
apparatus  and  appliances  ODunected  therewith.  \ 
Henr^'  Watkintfon,    \S,  St.  .laines'tf-row,  Sheflieid. 

Improvomonts  In  electric  flro  deteotora  or  S 
Harwood  Morjjan,  55,  Chancerydane,  London.  ( 
Dion,  Franco.) 

An  Improvement  in  oar  conductors  trota  overhi 
electric   oars       (luorge    Sylvei^ter   (irimstone, 
ampton  buildings,  London. 

Ai'Ji'sT  22. 

A   new   or  Improved    printing    telegraphic    app 

Sacco  <«OM|>iiro  and  Luigi  (■iacomtni,  54.  C'utftl< 
London. 

Improvoments  la  and  relating  to  olectrlo  rmt 
Miohaelangcio  Cattori,  45,  Southampton-builditiga,  ] 
(Complete  fi|iecification.) 

An  improved  method  of  arranglag  appArat 
genuratlag  and  dlstribatlng  cloctrlolty  by  aXtaj 
currents.  Henry  Koberl  Low  and  rieorj'e  Edv 
Priichctt,  41,  Beoconiiticld-road,  Twickonnam. 
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13(.M5V 

12209, 
12330. 
13199. 
14693 

15328. 
l.'i.i.'Wl 
ir.Tiri, 
16792, 

1192. 
7160. 
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11145. 


(Amended.)  Sd. 
(UeUeeen). 


SPECIFICATIONS  PUBLISHED. 

18S2. 
Slootricol  storage  battorlos.    FrankUnd.  (& 

6(1. 

ZUootrlc  motors.      Manville. 

I89(J. 
Galvanic  dry  elements.     Smith 
6d. 

Kleotrio  motors.     Hcurtoy  and  others,     lid. 

Thermo-eleotrlo   batteries.     Gouraud  (Dickeraon). 

Electric  telophono  systems.     <ir&ham.     I  Id. 

Galvanic  battery.     Uayly  (Siliceo).     6d. 

Boating  by  means  of  electric  currents.  Zipemnwid 

TolophoDC  receivers.     Collier.     8d. 

Incandescont  eleotrle  lamps.     Mills  (Edison). 

Electric  arc  lamps.     De  Puydt.     8d. 
1891. 

Propelling  boau,  etc.,  by  electrical  energy.      Biibm 
Incandescent  lamps.     Wnltur.     6d, 
Xiootrioal  signals  for  steam  vessels.     Clark  (Tuck 
uuoLlior).     S4l. 

Printing   telegraph   instruments.        Bated    and 
bergh.     (>d. 
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COMPANIES*  STOCK  AND  SHARE  LIST. 


Nam* 


Brush  Co 

—  Prer.     

India  Rubber,  GatU  Poroha  k  Tologrsph  Ott. 

House-io-HouBo      „ 

Metropolitan  Electiio  Supply    

Londou  Eloctric  Supply     , 

3wau  Uuited    -..„..,„■» 

St.  Jamos'     

Nitional  Telophona , 

Elcoirio  Construction 

Wc8tiuiii8U'i-  Electiio .., 


Psid. 
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NOTES. 


Russian  Exhibition. — An  international  exhibition  is 
mnnounced,  under  the  auspices  of  the  Russian  Government, 
at  Odessa  in  1894. 

Lig'nite. — The  use  of  lignite  as  a. substitute  for  coal, 
from  which  great  things  were  expected  in  Italy,  has  proved 
not  to  have  the  value  claimed. 

Melon. — Negotiations  are  in  progress  between  the 
Municipality  of  Melun,  France,  and  the  local  company  for 
lighting  the  public  lamps  by  electricity. 

People's  Palaoe, — It  has  been  decided  to  light  up  the 
People's  Palace  at  Whitechapel  with  electric  light.  Messrs, 
Slingo  and  Brooker  are  to  superintend  the  installation. 

Dissolution  of  Partnership. — We  see  it  announced 
that  Messrs.  Johnson,  Matlhcy,  and  Co.,  Hatton  garden^ 
the  well-known  assayists  and  metallurgical  chemists,  have 
dissolved  partnership. 

Change  of  Offloes. — The  Brush  Company  are,  we 
understand,  removing  their  central  offices  from  Belvedere- 
road  to  their  premises  opposite  the  ManBion  House  Station, 
in  Queen  Victoria-street. 

Carbon  Works. — As  will  be  seen  from  our  advortise- 
TOent  columns.  Messrs.  W'heatley  Kirk  and  Co.  have  for 
disposal  a  small  compact  works,  with  engine,  presses, 
griuding  plant,  and  furnaces  for  manufacture  of  carbon, 
with  stock  of  material,  as  a  going  concern. 

Ouemsey  Eleotrio  Railway. — As  the  Channel 
Islands  are  outside  the  provisions  of  the  Board  of  Trade, 
the  supervision  of  the  erection  of  the  line  is  being  carried 
out  by  the  Special  States  Committee,  who  have  appointed 
Mr.  Bernard  Drake  as  their  eleclric;il  adviser. 

Testingr  Cell, — The  Mining  and  General  Electric 
Lamp  Compiiny  are  now  making  a  very  small  lithanode 
cell,  suitable  for  testing  purposes.  The  total  weight  is 
2Joz.,  including  terminals  and  electrolyte.  Its  capacity 
when  discharged  at  the  rate  of  '1  ampere  is  one  amj>ere- 
hoor. 

Helmholtz  Medal.  —  In  commemoration  of  Prof. 
Helmholtz's  seventieth  birthday  a  medal  like  that  of 
Copley  is  hereafter  to  be  struck  by  the  Berlin  Academy. 
It  will  bear  the  portrait  of  the  savani^  and  is  to  be  given 
every  two  or  three  years  as  a  reward  of  merit  to  an 
eminent  Gemmn  man  of  science. 

Sunderland* — An  application  was  made  by  Mr.  R.  J, 
Charlton  to  the  Sunderland  Town  Council  for  i>ermiasion 
to  lay  a  pij)e  across  the  street,  underneath  the  carriageway^ 
for  the  purpose  of  conveying  an  electric  wire  from  Mr. 
Thornton's  Theatre  Itoyal  to  Mr.  Laing's  bar.  The  matter 
vas  referred  to  the  Electric  Lighting  Committe. 

Kleotric  Dinner  Effects.— At  the  dinner  given  during 
the  recent  visit  of  the  French  Navy  to  Portsmouth,  eome 
striking  effectfi  were  obtained  at  the  dinner  table  in  the 
Jan  Van  Beers'  style,  by  lighting  up  the  table  (which  was 
of  glass)  underneath,  so  as  to  glow  in  the  *'red,  white, 
and  blue  "of  the  familiar  tricolour.  The  idea  was  duly 
applauded. 

Books  Received. — **  The  Electromagnet  and  Electro- 
magnetic Magnetism,"  by  Silvanas  P.  Thompson,  D.Sc, 
B.A..  F.R.S.,  published  by  Messrs.  E.  and  F.  N.  Spon ; 
also  •*  Electricity  in  Mining,"  by  the  same  author  and  pub- 
lisher. This  latter  pamphlet  gives  the  full  text  of  the 
author's  lecture  at  Cardiff  during  the  recent  meeting  of  the 
British  Association. 


Cables  to  BramlL — France  and  Brazil  are  now  in 
telegraphic  communication  with  each  other  vid  the  Antilles. 
On  Wednesday  the  first  official  message  was  transmitted  J 
over  the  cable  congratidating  President  Carnot  on  the  fact. 
On  the  same  day  the  first  direct  cable  between  the  United 
States  and  Brazil,  stretching  from  Punta  Bassa,  Florida, 
to  Para,  was  opened. 

Paris  Telephone. — M.  Jean  P.  A.  Martin,  member  of 
the  Association  of  French  Stenographers,  writes  to  the 
Times  bearing  his  testimony  to  the  efficiency  of  the  Paris- 
London  Uilephone,  which  he  uses  every  day,  but  wishing  to 
know  why,  when  telephoning  is  perfectly  distinct  between 
London  and  Lyons,  redtapeism  or  other  cause  prevents  the 
use  of  the  line  direct  to  Lyons. 

Staoreditoh. — On  Tuesday  the  Shoreditoh  Vestry,  Mr. 
N.  Moss,  L.C.C.,  presiding,  decided  to  obtain  power  to 
supply  electricity  within  the  parish  of  Shoreditch  for 
public  and  private  purposes ;  and  to  memorialise  the  Board 
of  Trade  for  a  provisional  order  under  the  Electric  Lighting 
Acts,  1882  and  1888,  to  enable  the  Vestry  to  supply  the 
p'lrish  or  any  part  thereof  with  electricity. 

Salford. — The  Salford  Borough  Council,  on  Wednesday, 
udo[)ted  a  resolution  of  the  Greneral  Health  Committee 
accepting  the  tender  of  the  Manchester  Edison-Swan 
Electric  Lighting  Company  for  the  electric  light  installation 
required  at  the  sanatorium,  in  accordance  with  specifica- 
tions preparetl,  for  the  sum  of  £1,312.  Mr.  Alderman  W. 
Robinson  said  that  they  would  save  £300  by  adopting  the 
system  proposed. 

Missing  Letters. — ^Our  readers  will  doubtless  have 
noticed  in  the  daily  papers  this  woek  the  statement  that  a 
large  number  of  letters  have  never  reached  their  destina- 
tion, and  that  over  2,000  have  been  just  discovered. 
Among  these  were  some  addressed  to  this  office.  If  any  of 
our  correspondents  have  sent  any  important  communication 
which  has  not  been  attended  to  they  would  do  well  to 
communicate  again. 

Waterfalls,— The  Moniimr  Industriel  states  that  an 
English  syndicate  is  visiting  France  to  investigate  the 
various  faHs  of  water  with  a  view  to  purchase.  The  price 
of  waterfalls  is  evidently  likely  to  go  up  now  that  light, 
power,  and  heat  can  bo  so  easily  manufactured  out  of  their 
hydraulic  power.  The  French  pajiers  remind  their  readers 
that  a  good  waterfall  has  now  become  to  all  intents  and 
purposes  an  "  everlasting  coalfield." 

A  Fire  Detector. — A  neat  and  simple  fire  alarm  has 
recently  been  devised,  consisting  of  a  stud  placed  in 
a  porcelain  base  and  surrounded  by,  but  not  touching,  a 
knob  of  fusible  motat  of  considerable  surface  projecting 
into  the  room.  The  electric  circuit  is  arranged  to  energise 
a  relay  on  the  slightest  contact  of  the  metal  with  the  stud, 
and  the  whole  is  so  cheap  that  they  might  be  placed  in 
every  room  of  a  mill  or  public  building  at  small  cost. 

Partnership. — Mr.  J.  Edward  Waller,  who  has  for 
many  years  been  associated  with  Mr.  Joseph  Kincaid  as 
his  manager,  has  entered  into  partnership  with  Mr.  Eldw&rd 
Manville,  consulting  electrical  engineer.  Messrs.  Waller 
and  Manville  will  carry  on  at  39,  Victoria-street,  West- 
minster, S.W.,  the  profession  of  consulting  civil  and 
electrical  engineers,  a  desirable  combination  in  the  rapidly- 
advancing  condition  of  the  applications  of  electricity. 

Obituary. — Wo  much  regret  to  have  to  record  the 
death  of  one  of  the  members  of  the  Old  Students'  Asso- 
ciation, at  the  age  of  22,  Mr.  George  T.  S.  Miiller,  who  was 
well  known  to  most  of  the  members  of  the  abovc-iiam< 
association,  as  he  was  one  of  the  most  regular  attendaaU 
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meetings  and  social  events.  While  bathing  at  Haropstcaii 
on  Friday  morning,  August  28,  being  suddenly  seizcti  with 
cramp  he  sank,  and  was  drowned  before  help  could  be 
given. 

Maemetio  Variation. — The  hydrographic  department 
of  the  Government  baa  given  notice  of  a  curious  error  in 
one  of  the  Admiralty  charts,  the  correction  of  which  is  of 
importance  to  mariners  navigating  liiverpool  Bay.  It 
appears  that  in  certain  copies  of  the  Admiralty  plan, 
No.  1,951,  for  Liverpool  Bay,  it  is  stated  that  the  magnetic 
variation  taken  in  1888  increases  9deg.  annually.  This 
should  be  altered  to  '*  Magnetic  variation  in  1888  decreasing 
8deg.  annually." 

Eleotrio  Railways  in  Franoe.— I  he  General 
Council  has  granted  the  concession  for  the  extonaion  of  the 
electric  tramway  from  Montferrand  to  Clermont,  to  Royat, 
and  to  the  summit  of  Puy-de-D6me.  This  project  com- 
prises the  adherence  system,  the  gear  system,  and  the  cable 
system.  It  is  expected  that  within  18  months  the  formalities 
and  necessary  works  will  have  been  completed,  and  that 
excursionists  and  visitors  will  be  able  to  make  the  ascension 
of  Puy-de-D6me  by  railway. 

Visit  to  Franlifort. — ^It  is  announced  that  20  members 
of  the  Electrical  Trades  Section  of  the  London  Chamber 
of  Commerce  have  arranged  to  depart  for  Frunkfort  on 
September  6.  The  president  of  the  Electrotechnical  Con- 
gress has  written  to  assure  them  of  welcome,  and  to  mention 
that  tickets  for  the  congress  will  not  be  sent,  but  will  be 
given  on  personal  presentation  at  the  office  of  rocoption 
opposite  the  railway  station.  Other  members  not  men- 
tioned on  the  list  may  also  obtain  tickets  on  application. 

Shrewsbory. — At  the  Shrewsbury  Town  Council  last 
week  Mr.  S.  M.  Morris  moved  that  the  consent  of  the 
Council  be  granted  to  the  application  of  the  Shropshire 
Electric  Light  and  Power  Comi)any,  Limited,  to  the  Board 
of  Trade  for  a  license  to  erect  and  maintain  electric  lines 
and  works,  and  to  supply  electricity  within  the  borough  of 
Shrewsbury,  subject  to  power  being  reserved  for  the  Council 
to  purchase  at  the  end  of  either  seven,  fourteen,  twenty-one, 
twenty-eight,  or  thirty-five  years,  at  a  price  to  be  agreed 
upon  by  arbitration.  This  was  seconded  by  Mr.  T.  M. 
IIow,  and,  after  a  brief  discussion,  agreed  to. 

Oas,   Water*  and   Eleotrio   Light   Directory, — 

We  are  in  receipt  of  the  "  (5as,  Water,  and  Electric 
Lighting  Companies'  Directory  for  1891,"  edited  by 
Charles  W.  Hastings,  and  ])ubli8hed  by  Ilaxell,  Watson, 
and  Viney.  The  work  contains  an  account  of  every  town 
with  gas,  water,  or  electric  light,  with  very  full  particulars 
of  formation  of  company,  capital,  dividends,  names  of 
officers,  population,  and  so  forth.  The  work  should  be 
extremely  valuable  as  a  book  of  reference  to  those 
interested  in  municii)al  lighting  questions.  There  is  also  a 
useful  chapter  on  the  rating  of  these  companies. 

Free  Telephones. — The  Consolidated  Telephone  Con- 
struction and  Maintenance  Company,  Limited,  are  adver- 
tising that  they — the  sole  manufacturers  of  telephones 
for  all  the  exchange  companies  in  the  United  Kingdom 
since  the  year  1881,  as  also  sole  manufacturers  of  tele- 
phones for  use  abroad  Birice  the  same  year — can,  by  an 
agreement  with  the  National  Telephone  Company,  I/iraited, 
of  Oxford-court,  Cannon-street,  London,  supply  telephones 
of  all  kinds  under  the  Crossley,  the  Gower-Bell,  the 
Hunnings,  the  Blake,  and  their  kindred  patents,  for  sale 
outright,  free  of  all  royalties  and  all  claims  whatsoever. 

Substitutes  for  Platinum. — Another  substitute  for 
platinum  as  regards  similarity  of  coefficient  of  expansion 
with  that  of  glass  is  announced,  the  discovery  of  Mr. 
R  A.  Fessenden,  of  Roseville,  Nev^   '  This  consists 


of  an  alloy  of  iron,  nickel,  cobalt,  silicoD,  and  gold  or 
silver.  The  advantage  claimed  is  for  the  manufactuw  of 
vacuum  tubes,  but  it  is  very  evident  that  if  in  the  n«ir 
future  incandescent  lamps  are  to  be  as  cheap  as  lunp 
glasses,  the  reduction  in  the  cost  of  connections  in  the  taii- 
stitution  of  some  alloy  for  the  expensive  platinum,  now 
solely  used,  would  prove  a  moat  important  element  in  ike 
case. 

Eleotrio  Light  and  Fishing.— A  correspondent  of 
Land  and  Water  states  that  fishing  all  along  by  Totland 
Bay,  Isle  of  Wight,  was  always  poor,  but  that  since  the 
setting  up  of  the  search-light  for  the  forts  it  has  become 
worse.  He  also  heard  that  there  used  to  be  a  very  good 
place  for  fish  near  the  lighthouse  at  St.  Catherine's  Point, 
but  that  the  electric  light  has  driven  them  all  away,  and 
that  now  it  is  quite  useless  putting  out  nets  in  a  spot  when 
a  few  years  since  a  decent  haul  was  looked  on  as  a  cer- 
tainty. He  solicits  opinions  on  this  matter  from  those  who 
are  more  versed  in  sea  fiBh  and  their  ways  than  he  is 
himself. 

Lightning    at    Koighiey.— On    Friday    a    heavy 

thunderstorm  broke  over  the  town  of  Keighley,  accom- 
panied by  heavy  rain,  and  a  cottager  and  his  family  had  a 
narrow  escape.  About  half-past  four  o'clock  the  man,  whos« 
name  is  Bartle,  was  awakened  by  a  thunderclap,  and  foond 
that  the  bedroom  was  a  mass  of  flame.  His  wife  and 
family,  who  were  also  asleep  upstairs,  jumped  up  in  a 
state  of  great  alarm,  but  beyond  a  black  eye,  received  by 
Bartle  himself,  and  a  slight  injury  to  his  wife's  arm,  no 
personal  damage  appears  to  have  been  sustained.  The 
house  windows  were  for  the  most  part  shuttered,  along  with 
parts  of  the  woodwork. 

Eleotrio  Fittings. — The  influence  of  the  spread  of 

electric  lightine  is  nowhere  more  forcibly  shown  than  in 
the  way  the  trade  in  gas  Bttings  is  slowly  but  gradually 
dwindling  away,  leading  many  hitherto  exclusively  gu 
fitting  firms  to  go  into  electric  fitting.  Amongst  thaae, 
Messrs.  E.  Emanuel  and  Sons,  Limited,  of  4,  High  street, 
Marylebone,  are  turning  their  attention  to  electric  switches 
and  lamp  fittings.  We  have  recently  called  at  their  show- 
room and  were  shown  some  handsome  switchboards  on 
slate  in  teak  cases,  fuses,  wall  plugs,  and  other  apiiaratiu 
They  also  keep  in  stock  brackets,  electroliers,  and  table 
lamps  in  brass  and  hammered  iron. 

Qalvanio  Action  in  loe  Cream  MachineB. — A  new 

danger  has  been  discerned  due  to  unsuspected  electrical 
action.  Dr  G.  S.  Hull,  it  is  stated,  has  recently  carried 
out  experiments  with  ice  cream  freezers,  and  he  finds  thst 
electrolytic  action  lakes  place  between  the  freezer  and  the 
paddle  when  the  ice  cream  and  fruit  salts  are  inti-uduced,  ^ 
which  results  in  the  production  of  poisonous  salts  of  copper  I 
and  zinc.  This  is  [probably  the  explanation  of  the 
myetenoua  deaths  by  poisoning  which  have  resulted  from 
eating  ice  cream.  The  remedy  is  easy  :  the  freezer  and 
mixing  paddle  should  be  of  the  same  material.  Jouroali 
circulating  in  hot  climates  would  do  well  to  widely  circulate 
the  knowledge  of  this  fact 

Canterbury. — At  the  Canterbury  General  Purposes 
Committee  it  was  stated  that  the  town  clerk  had  communi- 
cated with  the  Dover  Town  Council,  who  were  in  the  same 
state  as  Canterbury,  having  only  heard  from  the  Brash 
Company.  Mr  Wells  wanted  to  know  whether  there  waa 
not  a  ring  of  the  companies.  Mr.  Cross  said  that  the 
Brush  Company's  ofTer  should  be  considered,  and  a  definite 
conclusion  come  to  at  once.  Alderman  Mount  said  he 
would  put  a  pioposal  forward  at  the  next  meeting  to  th^is 
effect  He  said  the  company  had  offered  to  repay  thcr 
JE200  paid  for  the  provisional  order,  and  to  carry  out  the 
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work  without  charj^ng  a  penny  ot  asking  for  the  pliblic 
light  contract.  What  the  Council  could  want  better  than 
that  he  did  not  know.     The  matter  then  dropped. 

Coliuna  Printing  Telegrraph  Machines. — A  writ 
was  on  Saturday  served  on  the  Exchange  Telegni[)h 
Company  by  the  Rolicitors  to  the  Golumn  Printing  Tele- 
graph Syndicate,  Limited,  in  respect  of  an  alleged  infringe- 
ment of  the  Column  Syndicate's  patents,  and  a  notification 
has  been  issued  to  all  users  of  the  alleged  infringing 
machine  that  they  are  legally  liable  if  they  continue  to  use 
the  instrument.  The  allegation  of  the  plaintiffs  is  that 
they  have  the  only  practical  column  printing  telegraph 
iiietrument  in  existence,  and  that  the  Exchange  Telegraph 
Company  had  not  been  able  to  make  a  machine  under 
their  own  patent  to  accomplish  the  same  results,  or  to  work 
satisfactorily,  until  they  had  infringed  a  material  part  of 
the  instrument  belonging  to  the  Column  Printing  Syndicate. 

Electric  Tanning  Patents. — An  interesting  point 
to  patentees  and  commercial  men  in  general  has  arisen 
with  regard  to  the  patents  of  the  British  Tanning  Company. 
The  patents  for  a  process  of  electric  tanning  granted  in 
Paris  to  Messrs.  Worms  and  Bal6  wero  also  taken  out  in 
America  and  in  Great  Britain  and  Ireland.  By  some  error 
the  United  States  i>atent8  were  published  prior  to  the 
British  patents,  and  these  became  invalidated,  and  were 
the  subject  of  an  adverse  decision  in  the  Chancery  Courts 
laBt  January.  The  company  might  have  availed  themselves 
of  the  Act  of  Convention,  by  which  the  date  of  the 
American  [>atent  could  have  been  put  back  to  that  of  the 
French  patent.  But  they  have  adopter!  the  other  course 
open  to  them,  and  a  special  Act  of  Parliament  has  been 
passed,  which  received  Royal  assent  on  July  28th,  the 
effect  of  which  is  to  restore  the  patent  rights. 

Telephones  and  Coast  Guard  Telegraphs. — At 
the  meeting  of  the  Associated  Chamber  of  Commerce  in 
Dublin,  on  Wednesday,  a  resolution  was  proposed  by  Mr. 
Plummer,  of  the  Newcastle  and  Gateshead  Chamber,  to  the 
effect  that  as  the  telephone  patents  are  expiring,  the  Post 
Office  should  be  communicated  with,  to  place  the  tele- 
phonic system  of  the  country  under  such  regulations 
as  would  give  the  public  the  greatest  facilities.  An 
amendment  by  Mr.  Massey,  of  Hull,  suggesting  that  the 
matter  was  one  for  local  enterprise,  was,  after  a  good  deal  of 
discussion,  unanimously  adopted.  On  the  motion  of 
Captain  Bailey,  of  Plymouth,  seconded  by  Mr.  Hunter, 
and  supported  by  Sir  Henry  Waring,  the  association 
expressed  its  conviction  that  the  coast  guard  stations,  the 
shore  and  rock  lighthouses,  and  the  lightships  of  the 
United  Kingdom,  should  he  placed  in  telegraphic  or  tele- 
phonic communication  with  the  general  telagraph  system 
of  the  country. 

Accident  to  Train-Lighting  Dynamo. — A  singular 
accident  occurred  on  Thursday  last  week  to  the  9.17  Great 
Northern  train  from  Barnet  to  Moorgato-street.  The  car- 
riages are  lighted  by  electricity,  the  current  being  supplied 
by  a  dynamo  placed  in  a  special  compartment  attached  to  the 
rear  guard's  van.  Soon  after  the  train  left  the  Finchley 
Station,  the  rear  guard  discovered  that  flames  were 
issuing  from  the  electrical  chamber,  and  that  fire  had  taken 
considerable  hold  of  the  woodwork.  By  opening  the  air- 
valve,  he  released  the  vacuum  brake,  and  brought  the  train 
to  a  standstill  A  gang  of  porters  were  quickly  on  the 
•pot ;  and  by  the  plentiful  use  of  water,  they  subdued  the 
fire.  A  telegram  was  despatched  to  Finsbury  Park,  where 
an  electrician  met  the  train.  It  was  then  found  that  the 
dynamo  was  intact,  and  the  light  was  available  for  the 
remainder  of  the  journey.  It  is  conjectured  that  undue 
friction  in  connection  with  the  dynamo  had  set  light  to  the 
woodwork  of  the  chamber. 


Odessa, — Her  Majesty's  Consul-General  at  Odessa  (Mr. 
T.  B.  Sandwith),  writing  bo  the  Foreign  Office,  mentions 
that  the  port  of  Odessa  (in  contradistinction  to  the  town  of 
that  name),  having  for  many  years  remained  unlit  even  by 
oil  lamps,  and  within  two  years  only  being  lit  by  gas,  has 
at  length  been  illuminated  by  electricity.  An  installation 
has  been  completed  at  a  cost  of  80,000  roubles  (-68,400), 
This  consists  of  64  arc  lamps  of  2,000  c.p.  each,  and  of 
two  lanterns,  one  at  each  end  of  the  breakwater  which  runs 
the  whole  length  of  the  port.  The  illuminating  power  is 
generated  by  two  of  Willans's  vertical  engines  of  67  h.p. 
each.  The  Odessa  Town  Council  has  assigned  a  sum  of 
20,000  roubles  (£2,100)  annually  for  the  working  expenses. 
The  new  instalhition  is  regarded  as  a  great  boon  by  the 
shipping  interest,  the  whole  port  being  brilliantly  lighted, 
so  as  to  admit  of  the  loading  and  discharging  of  steamers 
by  night  as  well  as  by  day. 

Electrolytic  Separation  of  Zinc. — The  procets 
introduced  by  M.  Nhansen  may  be  applied  to  the  electro- 
lytic se])aration  of  zinc  by  employing  a  bath,  the  tempera- 
ture of  which  can  be  lowered  according  to  the  density  of 
current  employed.  The  inventor  notices  that  the  tempera- 
ture must  be  lowered  as  the  density  of  current  is  reduced. 
The  mean  of  120  observations  is  shown  in  the  following 
Uble: 
Density  in  ,- State  of  metal  obtained. s 

amperes  ...     lOdeg.     ..      ^Udetf.     ...     .lOdeg.     ...     40deg.  Cent. 

10     coinpttct   ...    Bpongy    ...    spongy     ...        spongy 

r>0     —        ...semi-comp...        —        ...  — 

1(JU     —        ...  compact  ...Mmi-comp...  — 

150     —        ...        —        ...  compact  ...   semi-oomp. 

200     —        ...        —        ...        —        ...      compact 

If  it  is  desired  to  work  with  a  density  of  "  100  per  square 
metre,''  the  bath,  to  obtain  compact  metal,  must  be  kept 
about  20deg.  C.  In  commercial  practice  it  is  always  pre- 
ferable to  use  curreuta  of  less  than  50  amperes  density,  and 
to  maintain  the  temperature  below  lOdeg.  0.  by  means  of 
ice  or  refrigerating  apparatus. 

Electric  Melting  and  Welding. — A  new  claimant ' 
for  hoaours  in  electrical  welding  or  forging  is  receiving 
attention  in  Boston,  according  to  the  New  York  EUctrkal 
R^tvitw.  An  exhibition  was  recently  given  by  Mr.  George 
D.  Burton.  The  Press  accounts  state  that  one  experiment 
was  the  melting  into  liquid  form  of  a  bar  of  steel  an  inch 
in  diameter  and  12in.  long  in  45  seconds,  without  the 
temperature  of  the  room  being  raised  a  single  degree  from 
its  normal  condition.  Another  thing  shown  was  the 
making  of  a  steel  railroad  spike.  The  bar  was  cut  into  the 
required  length,  the  pieces  passed  through  the  electrical 
machine,  where  one  end  was  heated,  and  then  to  a  die, 
which  shapes  tha  head  on  to  the  heated  end,  the  point 
being  compressed  into  the  shape  without  heating.  Another 
exhibit  was  the  forming  of  an  auger  screw,  the  flat  bar  of 
iron  being  fastened  in  the  machine  at  the  two  ends  and 
heated  almost  instantly,  and  then  twisted  into  the  required 
spiral  by  the  automatic  turn  of  the  machine.  These 
experiments  were  witnessed  by  Dr.  W.  H.  Wahl,  Prof. 
Van  der  Weyde,  and  others. 

Crystal  Palace  Exliibition.— The  Crystal  Palace 
Electrical  Exhibition,  to  be  opened  on  the  1st  January 
next,  has  now  receive*!  the  sanction  of  the  Board  of  Trade, 
and  is  duly  certified  as  an  international  exhibition,  under 
the  provisions  of  the  Patents,  Designs,  and  Trade  Marks 
Act,  1883.  This  Act  provides  for  the  publication  of  any 
description  of  the  invention  during  the  period  of  the 
exhibition,  or  the  use  of  the  invention  for  the  purposes 
of  the  exhibition,  or  its  use  by  any  person  elsewhere 
without  the  privity  or  consent  of  the  inventor, 
without  prejudicing  the  right  of  the  inventor  to 
ai>ply  for  and  obtain  provisional  protection,  and  a  patent 
within  six  mouths  of  the  opening  of  the  exhibition.    The 
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right  of  application  for  registration  of  designs  ia  also  pro- 
tected by  this  Act  for  a  period  of  six  months  from  the 
oi>ening  of  tho  exhibition.  The  exhibits  of  her  Majesty's 
Government  will  include  historical  telegraphic  and  electrical 
apparatus,  inslniments,  and  appliances,  aa  well  as  the 
modern  apparatus  and  instruments  now  in  use  in  the 
Postal  Telegraph  Department.  This  exhibit  will  be 
arranged  under  the  direction  of  Mr.  W.  H.  Preece,  F.R.S. 

LightninfiT  Condiiotora»— It  may  be  remembered  that 
in  the  spring  of  1888  Prof.  Oliver  Lodge,  F.R.S.,  gave  two 
lectures  on  *'  Lightning  Conductors  "  to  the  Society  of  Arts, 
in  which  ho  promulgated  several  revolutionary  views  on 
the  subject,  and  supported  them  by  a  series  of  direct 
experiments  with  Leyden  jars.  The  experiments  also 
branched  off  into  a  study  of  electric  waves,  a  subject  which 
was  being  simultaneously  worked  at  in  Germany  by  Hertz, 
At  the  British  Association  meeting  in  Bath  that  same  year, 
Prof.  Lodge's  views  were  goodnaturedly  controverted  by 
Mr.  W.  H.  Preece,  partly  for  the  purpose  of  raising  a  dis- 
cussion and  partly  because  some  of  thora  were  rather 
startling.  Since  then  a  more  complete  communication  from 
Prof.  Lodge  to  the  Institution  of  Electrical  Engineers  aitd 
to  many  scientiSc  periodicals,  as  well  as  a  recent  paper 
read  before  the  Royal  Society,  are  generally  held  to  have 
fairly  substantiated  the  new  views,  and  we  understand  that 
during  the  present  year  Prof.  Lodge  has  been  engaged  in 
welding  together  the  principal  portions  of  all  this  literature, 
with  sundry  additions,  and  that  Messrs.  Whittakerand  Co. 
propose  to  issue  it  as  a  large  volume  of  tbe  Specialists' 
series  in  the  course  of  the  autumn. 

Bolton  Technical  School. — The  careful  considera- 
tion of  the  Bolton  TechDJcal  School  Committee  has  been 
given  to  the  queation  of  engines,  and  they  have  decided  to 
put  down  the  Griflin  double-acting  gae  engine  of  Messrs. 
Dick,  Kerr,  and  Co.,  Kilmarnock  and  London.  In  this 
engine  there  is  an  explosion  every  revolution,  first  on  one 
side  of  the  piston  head  and  then  the  other,  which  ensures 
great  regularity  in  running.  The  consumption  of  gas  in 
these  engines  is  stated  to  be  as  small  as  in  best  single- 
acting  engines.  Two  engines  are  required,  each  to  indicate 
35  h.p.  One  will  be  used  to  work  the  machinery  and  the 
other  the  electric  lighting,  but  they  will  be  so  arranged  as 
to  bo  worked  separately  for  either  purpose,  so  that  any 
accident  to  either  engine  would  not  completely  stop  any 
part  of  the  work  of  the  school.  In  addition  to  tho  large 
engines,  a  3-h.p.  engine  will  be  provided,  and  serve  as  a 
starting  engine  for  the  largo  ones,  and  also  will  be  available 
for  use  when  it  is  required  to  run  only  a  small  portion  of 
the  machinery.  This  will  enable  students  to  use  some  of 
the  machinery  for  special  purposes  without  tho  necessity  of 
running  the  large  engines,,  and  will  be  a  great  convenience 
in  the  effective  working  of  the  school. 

Manchester. — At  a  meeting  of  the  Manchester  City 
Council  on  Wednesday,  Mr.  Brooks  moved  the  approval  of 
the  proceedings  of  the  Gas  Committee,  together  with  a 
resolution  to  apply  to  the  Local  Government  Board  to 
sanction  the  borrowing  of  £150,000  for  the  purpose  of 
carryiug  out  the  electric  lighting  scheme  of  the  Corpora- 
tiou.  Sir  John  Harwood,  iu  seconding  the  resolution, 
said  that  for  some  time  the  committee  had  been 
taking  the  opinion  of  the  best  men  in  the  country  as 
to  the  best  mode  of  putting  down  an  installation  of 
electricity.  They  consulted  a  considerable  number  of  the 
best-known  electrical  engineers,  and  that  morning  he  had 
a  final  conference  with  Dr.  Hopkinson,  who,  he  believed, 
was  one  of  the  best  authorities  in  this  country.  The 
whole  of  the  arrangements  had  hcon  place<I  in  his  hantls. 
Tho  scheme  would  involve  ovy^  '  for  12  months 
after   it  was   finished.      Tho  un/  t^ic   hydraulic 


power  and  electricity  schemes  would  wot-k  in  harmony,  and 
they  expected  that  under  the  same  rule,  and  very  largely 
under  the  same  administration,  they  should  be  able  to  have 
the  same  motive  power,  so  far  as  steam  was  coDcemed, 
driving  those  two  forces,  and  producing  for  Manchester  ths 
very  best  modern  approved  form  of  both  hydraulic  power 
and  electricity.     The  resolution  was  adopted. 

Artificial  Prodnotion  of  Rain.— Within  the  last 
three  weeks,  according  to  the  New  York  correspondent  of 
the  Standard,  nine  showers  of  rain,  of  which  one  was  con- 
siderable, have  been  artificially  produced  in  a  region  almost 
rainless  normally.  The  district  selected  for  experiment  by 
the  United  States  Agricultural  Department  is  near  the 
midland  staked  plains  of  Texas,  a  grazing  country,  where 
agriculture  is  impossible  because  of  the  aridity  of  the 
climate.  For  more  than  three  years  no  rain  has  fallen  there, 
except  in  very  occasional  small  showers.  On  Wednesday  the 
vegetation  was  parched,  the  sky  unclouded,  the  barometer 
at  305,  tho  hygrometer  between  dry  and  very  dry.  The 
cowboys,  who  are  shrewd  judges  of  the  weather,  declared 
that  rain  was  impossible.  With  this  condition  of  the 
atmosphere  the  following  experiment  was  tried ;  Fire 
balloons,  each  12ft.  in  diameter,  and  charged  with  one- 
third  oxygon  and  two-thirds  hydrogen,  were  exploded  by 
electricity  on  time  fuses,  at  heights  ranging  from  1,000ft- 
to  five  miles.  Three  hundred  and  fifty  jwunds  of  Racka- 
rock  dynamite  was  also  exploded  in  scattered  packages  of 
from  101b.  to  201b.,  at  intervals  of  one  minute,  ending  at 
10  [j.iu.  At  three  o'clock  the  next  morning  a  sharp  clap  of 
thunder  was  followed  by  heavy  rain.  At  sunrise  a  beautiful 
rainbow  was  seen.  The  rain  stopped  at  eight  o'clock,  hut 
began  again  to  fall  after  more  explosives  bad  been  used. 

Caase  of  Heat  in  Electric  Weldingr. — According 
to  Prof.  Elihu  Thomson,  says  an  exchange,  it  ia  not  the 
extra  resistance  at  the  break  that  gives  rise  to  the  heating 
in  electric  welding.  The  imperfect  contact  there  no  doubt 
hastens  the  heating  of  the  joint,  but  a  solid  bar  placod 
between  the  clamps  of  an  electric  welding  machine 
can  also  be  raised  to  the  welding  temperature.  The 
real  cause  of  the  concentration  of  the  heating  between 
the  clamps  is  the  relatively  greater  conductivity 
of  other  portions  of  the  welding  circuit,  which 
is  usually  composed  of  massive  copper  conductors,  kept 
cool  in  tho  case  of  large  work  by  the  circulation  of 
water.  By  keeping  the  conductors  cool  in  this  "way  their 
resi&tatice  is  maintained  constant,  and  an  accentuation  of 
heating  effect  follows  at  the  joint  where  the  rise  in  tern- 
f  )erature  increases  the  resistance.  In  large  works  it  has  bean 
found  that  hydraulic  power  can  be  advantageously  employed 
both  for  clamping  and  making  contact  with  the  pieces  to  be 
welded  or  worked.  In  dealing  with  metals  such  as  lead« 
tin,  zinc,  the  temperature  required  for  welding  is  so  low 
that  the  metal  never  glows,  and  the  progress  of  the  breaking 
cannot  be  watched  with  the  eye.  By  properly  shaping 
their  ends,  leaden  water-pipes  can  easily  be  welded  together 
end  to  end.  The  meeting;  edges  should  be  thinned  so  as  to 
reduce  the  surface  of  contact  below  the  area  of  the  pipe 
wall.  Joints  thus  made  are  very  good  and  sound.  Most 
metals  can  be  welded  without  the  use  of  a  flux,  but  Cor 
good  work  a  flitx  is  often  desirable. 

The  Marvin  Electric  Drill. — The  Marvin  electric 
percussion  drill,  a  recent  American  invention,  consiata  of 
an  iron  bar,  to  which  a  drill  is  connected,  reciprocating 
axially  Ijetweeti  two  solenoids  intermittently  energised  by 
pulsations  of  cniTont  delivered  to  the  two  coils  in  alternation 
over  separate  circuits  from  a  special  dynamo.  Tho  two 
solenoids  are  mounted  in  a  boiler  tube  casing,  and  the  whole 
apparatus  is  mounted  upon  an  adjustablo  support.  As  the 
coils  are  alternately  supplied  with  pulsations  of  current  over 
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sei^arute  circuits  from  a  special  dynamo,  no  comnmtating 
devices  or  sliding  contacts  are  required  either  upon  the  drill 
or  in  iu  vicinity.  The  moving  parts  are  simply  an  iron  rod 
travelling  ttxially,  and  a  ratchet  arrangement  that  serves  to 
turn  the  drill  slightly  at  each  stroke.  The  whole  machine 
is  dewgned  to  endure  the  roughest  kind  of  abuse 
m  mines  and  quarries.  The  machines  now  ready 
are  capable  of  drilling  holes  from  1ft.  to  8ft.  deep, 
and  from  lin.  to  2in.  in  diameter.  Thoy  will  cut 
about  8ft.  per  hour  in  granite,  and  require  about  5  h.p. 
The  drill  travels  in  synchronism  with  the  dynamo,  and  by 
feeding  the  machine  up  to  the  rock  the  stroke  may  be 
made  as  short  as  is  desired  for  starting  a  hole,  while  the 
number  of  strokes  per  minute  remains  the  same.  A 
peculiar  property  of  the  machine  ia  that  when  the  machine 
18  withdrawn  out  of  striking  range  of  the  rock  the  plunger 
immediately  loses  its  stroke.  It  takes  up  a  position  about 
midway  between  the  coils,  and  its  motion  becomes  a  more 
quivering.  There  is  no  pounding  against  buffers,  as  the 
rod  is  perfectly  cushioned  by  the  magnetic  action  of  the 
coils.  At  full  stroke  the  drill  has  an  excursion  of  about 
4iu.,  and  strikes  G50  blows  per  minute.  It  is  of  about  the 
same  weight  and  bulk  as  an  air  drill  of  the  same  capacity. 

Arbroath. — The  electric  light  has  just  beon  introduced 
in  a  practical  form  into  Arbroath  by  Mr  Andrew  Lowson, 
ilaxspinner  and  manufacturer.  The  installation  has  been 
carried  out  by  Messrs.  Lowdon  Bros.,  Tay-street,  Dundee, 
and  the  work  having  now  been  completed  the  light  was  last 
week  submitted  to  a  final  test.  The  installation  is  similar 
in  most  re9[>ects  to  numerous  others  fitted  up  in  the  di8trit;t 
by  the  Messrs.  Lowdon.  The  total  number  of  lamps  ia 
about  300,  these  being  distributal  over  the  factory,  the 
preparing,  spinning,  and  winding  departments,  the  me- 
chanics' shop,  and  offices,  The  dy  namo,  placed  in  the 
engine-room,  ia  a  compound-wound  "  Manchester,"  capable 
of  developing  a  current  of  180  amperes  at  105  volts,  and  alao 
of  supplying  300  incandescent  lami>s  of  16  c.p.  tuich.  The 
dynamo  is  driven  by  the  main  factory  engine,  jjower  being 
transmitted  from  the  main  ahaftin^  to  a  pulley  in  the 
engine-room.  A  switchboard  is  fitted  up  in  the  engine- 
room.  In  the  factory  about  160  lamps  are  fitted  up,  one 
light  being  pro\nded  for  each  loom.  The  lamps  are  sus- 
pended by  flexible  wire  ropes  from  the  wooden  casings,  and 
are  hung  about  2Aft.  above  the  centre  of  the  looms.  Each 
lamp  is  provided  with  a  reflector,  the  whole  of  the  illumi- 
nating power  being  thus  concentrated  on  the  loom. 
Judging  from  the  results  of  the  test  a  single  lamp  appeared 
to  give  sufficient  light  for  each  loom,  and  the  shallows  were 
considerably  less  than  gas  light.  Two  lamps  are  sufficient 
for  the  effective  lighting  of  each  pass  in  the  spinning  de- 
partment. In  the  mechanics'  shop  ingeniously  contrived 
hand-lamps  are  provided  for  the  use  of  the  workmen. 
Wall  sockets  are  fixed  at  intervals  along  the  benches,  so 
that  the  workmen  can  have  lamps  which  can  be  either 
hung  up,  or  placed  upon  the  bench  at  the  spot  moat  con- 
venient for  him.  The  trial  was  witnessed  by  a  number 
of  leading  manufacturers  and  gentlemen  belonging  to 
Arbroath. 

Uthanode. — The  use  of  the  lithanode  cells  invented  by 
Mr.  Desmond  FitzGerald  is,  we  are  ghxd  to  be  able  to 
record,  coming  into  practical  usefulness.  Lithanode  is  not 
"  compressed  peroxide  of  lead,"  as  is  sometimes  supposed  ; 
for,  however  strongly  this  material  may  be  com[>rossed,  the 
resulting  plate  will  disintegrate  when  immersed  in  water. 
It  is  produced  from  protoxide  of  lead,  or  litharge  made  into 
A  pasty  mass  with  a  solution  which  causes  the  material  to 
set  BO  that  it  will  no  longer  fall  to  pieces  in  a  fluid  ;  the 
moulded  mass  is  then  converted  into  peroxide  of  lead  in  an 
electrolytic  bath.     By  the  use  of  lithanode,  a  peroxide  [>Iate 


which  is  not  subject  to  local  action  may  be  constructed ;  an 
inoxidisable  metal,  such  as  platinum  or  gold,  being  in  this 
case  used  for  oatablishing  contact  with  the  plate.  A  great 
advantage  is  thus  secured  in  the  construction  of  an  element 
which  will  retain  its  charge  for  any  length  of  time,  even 
when  partly  discharged  and  left  immersed  in  dilute 
sulphuric  acid.  In  discharging  a  battery  containing 
lithanode  elements  it  is  not  advisable  to  allow  these 
elements  to  run  down  beyond  the  point  at  which 
the  [lotential  difference  between  them  and  a  spongy 
lead  element  is  1*8  volt — 1.*\,  beyond  the  point  at 
which  the  normal  E.M.P,  of  an  ordinary  lead  accumulator 
has  fallen  10  i>er  cent.  The  electrical  capacity  of  lithanode, 
when  used  with  the  precautions  indicated,  is  almost  exactly 
one  ampere-hour  per  ounce  avoirdupois,  so  that  with  an 
element  weighing  lib.  16  ampere-hours  may  be  obtained. 
It  is  interesting  to  note,  however,  that  when  the  rate  of 
discharge  is  very  high  the  ap[>arent  capacity  of  the  lithanode 
becomes  diminished,  the  current  ultimately  falls  by  re^ison 
of  polarisations,  and  the  elements  require  rest  before 
the  discharge  can  be  completed  to  the  extent  of  the  full 
ca[)acity  of  the  lithanode.  The  rate  of  discharge  obtainable 
with  lithanode  batteries  varies  within  wide  limits,  according 
to  the  character  of  the  lithanode,  whether  dense  or  porous, 
the  perfection  of  the  contact,  the  strength  of  the  acid  elec- 
trolyte, etc.  An  ordinary  rate  of  discharge,  it  is  stated  by  • 
the  makers,  per  square  inch  of  lithanode  plate  |in.  thick, 
is  jV  ^^  ^"  ampere,  but  in  some  cases  the  rate  exceeds  J 
of  an  ampere. 

Bradford  Electric  Tramways. — With  the  view  of 
obtaining  a  good  basis  of  calculation  as  to  the  advisability 
of  the  adoption  of  the  overhead  electrical  system  for  the 
Wake  He  Id -road  tramway,  the  Tramways  and  Baths  Com- 
mittoc  of  the  Brailford  Corporation  have  been  making 
arrungemonts  for  an  exj^eriment  with  overhead  conductors. 
The  armngements,  according  to  the  Bradford  |>a(»er,  for 
this  test  are  now  completed,  and  will  be  submitted  to  the 
Town  Council  in  the  minutes  of  the  committee  at  the  next 
Council  meeting.  Mr.  Holroyd  Smith,  the  well-known 
electrical  tramway  engineer,  has  undertaken  to  nin 
an  electric  car  on  the  tram  lines  from  the  Midland 
Station  to  the  Bradford  Grammar  School,  starting 
from  each  end  every  quarter  of  an  hour,  for  several 
weeks,  for  the  purpose  of  proving  the  reliability 
of  the  system ;  and  he  hopes  also  to  prove  that  the 
adoption  of  the  system  for  Wakefield-road  would  not  be  too 
ox{>onBive  a  matter.  Mr.  Smith  will  provide  the  car  and 
execute  all  the  necessary  works.  The  Corporation  will 
supply  the  electric  power,  and,  by  the  proposed  agree- 
ment, if  the  experiment  is  not  a  success,  they  will  not  be 
put  to  any  expense  beyond  the  cost  of  the  supply  of  the 
electricity.  If  it  be  successful  the  Corporation  will  con- 
tribute £500  towards  the  co.«it  of  the  experiment,  and  if  they 
proceed  to  utilise  the  electrical  system  for  the  Wakefield- 
road  tnamway,  they  will  appoint  Mr.  Holroyd  Smith  as 
the  electrical  engineer,  giving  him  a  commission  of  4  per 
cent,  on  the  cost  of  the  work  falling  in  his  department. 
The  Bradford  Tramways  and  Omnibus  Company  have 
granted  the  use  of  their  lines  for  the  pur|)0&e  on  the  con- 
dition that  they  shall  provide  a  conductor  for  the  car  and 
collect  and  retain  the  penny  which  it  is  proposed  to  charge 
each  traveller.  The  car  will  carry  3G  passengers,  half  of 
them  inside  and  half  outside.  Further  information  as  to 
the  working  of  tramcars  by  this  system  is  to  bo  obtained 
by  the  chairman  of  the  committee  and  the  borough  surveyor, 
who  will  shortly  go  to  FiMnkfort,  a  town  in  which  the  con- 
ditions iis  to  levels  are  pretty  similar  to  those  in  Bradford, 
to  investigate  the  results  of  the  working  of  electric  tram- , 
ways  there. 
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CROMPTON'S  ELECTRICAL  HAULAGE  PLANT. 


Mining  engineors  are  beginning  to  appreciate  the  imniense 
advantages  oObrcd  by  electrical  transmission.  For  some 
time  past  experiments  on  a  small  scale  have  been  carried 
out  in  difierent  mines,  and  sufficient  information  has  been 
obtained  to  warrant  the  introduction  of  a  much  larger  plant, 
and  the  haulage  machinery  recently  installed  at  Abercanaid 
Colliery  for  the  Hill's  Plymouth  Company  in  South  Wales 
is  the  latest  develojiment.  Mr.  J.  C.  Howell,  of  Llanelly, 
Messrs.  Cromptoji's  South  Wales  agent,  undertook  to 
supply  the  owners  with  haulage  machinery  which  woidd 
replace  27  horses,  many  hauliers,  and  a  number  of  door- 
boys,  and  enable  the  output  to  bo  increased  by  100  tons 
per  day. 

After  careful  consideration  it  was  decided  to  accept  the 
offer,  and  Messrs.  Crom[iton  and  Co.  at  Chelmsford  set  to 
work  to  design  the  most  efficient  plant  for  the  purpose 
named.     Many  points  had  to  be  most  careful!}'  considered, 


volts,  running  at  550  revolutions.  The  cable  connertiwj 
the  dynamo  with  the  haulage  plant  is  3,200  yards  long  and  I 
composed  of  37  strand  No.  14  high  conductivity  copMrj 
wire,  highly  insulated  with  vulcanised  bitumen,  dooMl 
taped  and  served  with  two  layers  of  jute  yarn  compouixM] 
between  each.  It  is  protected  by  a  double  sheath  of  Ka  8 1 
steel  wire,  the  first  stranding  being  of  30  wires,  and  t^j 
second  36  wires,  laid  in  reverse  directions.  The  cu 
density  is  870  amperes  per  square  inch,  and  resistance 
cable  '3192  ohm,  allowing  a  loss  of  potential  of  51 
or  10  [>er  cent. 

From  the  generating  plant  the  cable  is  carried  down  the 
level  by  the  side  of  the  shaft,  and  between  the  hauiinv 
engines  it  is  fixed  on  each  aide  of  the  roadway.  In  cue 
of  *'  falls  "  the  cable  has  been  constructed  so  that  it  cu 
stand  a  shearing  strain  of  10  tons  per  square  inch. 

A  number  of  visitors  were  invited  by  the  Hill's  Plymoalh 
Company  t*i  see  the  opening  ceremony,  amongst  whom 
were  many  connected  with  collieries  in  difierent  parts  c^ 
the  country,  and  many  well-known  mining  engineers.    Tbfl 


Crompton's  Electrical  Hnulat^c  Plant. 


and  besides  the  necessity  of  making  the  plant  very  compact, 
the  haulage  machine  was  required  to  be  most  easily  con- 
trolled. The  winding  gear  was  the  usual  form  employed 
in  the  main  and  tail-rope  system,  and  this  was  found  to 
work  exceedingly  welL  The  motor  is  a  Crompton  patent 
series-wound  machine^  built  to  run  at  600  revolutions  per 
minute,  and  tike  80  amperes  at  $50  volts.  At  starting, 
when  a  heavier  current  is  rcfiuirod,  it  will  take  I  GO  amperes 
without  harm.  The  motor  is  placed  horizontally  at  one 
end  of  a  wrought-iron  irame,  which  forma  the  bed  for  the 
drum  and  spui-whcel.  The  drum  shaft,  which  is  of  steel, 
ia  driven  from  a  countershaft  by  means  of  spur  gearing,  and 
the  motor  drives  the  countershaft  by  means  of  six  lin. 
ropes.  The  haulage  engine  ia  fitted  with  two  dmms  3ft, 
Gin.  diameter  and  1ft.  wide,  which  are  controllod,  as  above 
stated,  by  clutch  and  foot  brake.  This  plant  will  haul  coal 
from  three  different  parts  of  the  pit,  and  although  these 
are  not  far  from  the  motor  at  the  present  time,  it  is  expected 


that  coal  >rill  have  to  bo  den)' 
The  generating  plant  comprisi 
zontal  patterHi  "'n  a  wi\ 

compound  woij  '  giva 


loarly  a  mile  distant, 

'on  dynamo,  hori 

'^-plate.     It  is 

fes  at  500 


engineer  to  the  company,  Mr.  Bailey,  stated  that  his  father  I 
had  put  down  the  first  system  of  rope  haulage  for  mines 
30  years  ago,  and  the  electric  system  of  haulage  now 
inaugurated  would  enable  the  company  to  increase  ite  output 
very  considerably.  The  great  difiiculty  in  colliery  enter- 
prises was  the  labour  cost,  and  the  coal  could  not  be  got  to 
the  surface  unless  they  had  mechanical  means  of  bringing 
it  up  long  distances.  The  system  of  rope  haulage  by  com- 
pressed air  was  very  cosily,  and  they  wore  thrown  on  their 
beam  ends,  as  it  were,  when  Mr.  Howell,  of  Llaneliy, 
oflered  to  supply  this  electrical  plant.  They  found  that 
the  ca{>ital  required  was  only  half  that  of  compressed  air  ; 
while  the  latter  only  ^ave  30  per  cent,  efficiency,  electricity 
gave  65  per  cent.,  which  was  a  most  important  improve 
ment.  Ho  added  that  he  placed  |>erfect  reliance  on  Mr. 
Howell's  estimates  aiid  working,  the  more  especially  as  since 
Mr.  Howell  had  erected  their  electric  lighting  arrangements 
at  Abercanaid  they  had  never  had  one  hour  a  stoppage, 
which  spoku  well  for  the  machinery  and  for  Messrs.  Cromp- 
toti's  work.  The  machinery  must  be  well  made  and  put 
[^  to  act  in  this  manner.  He  hoped  and  believed  tnat 
iric  haulage  machinery  started  that  day  would  prove 
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most  economising  machinery  ever  brought  into  South 
.166.  They  found  it  impossible  logo  on  with  horses, and 
'e  glad  that  they  had  put  down  an  electric  haulage 
nt,  and  would  have  great  pleasure  in  showing  and 
tlaining  it  to  any  others  interested  in  such  matters. 
dr.  Howell  stated  that  this  was  the  first  experiment  on 
large  a  scale  underground,  and  althouf<h  they  had  no 
lortunity  of  making  a  trial  boforo  that  day,  he  found 

machinery  was  in  perfect  order  and  answered  every 
»ectation.  The  most  important  point  for  colliery  owners 
consider  was  the  fact  that  the  electric  haulage  plant 
I  only  one-half  that  of  compressed  air  machinery.  Coal 
lers  had  to  apply  powers  at  great  distances  from  the 
rce  of  energy,  and  for  that  purpose    he  looked   upon 

electrical  machinery  which  had  just  been  erected  as  a 
imencement  of  what  would  become  general  in  the 
iery  work  of  South  Wales.  They  could  deliver  at  the 
end  60  or  C5  per  cent,  of  the  power  generated,  which 
J  what  no  other  power  known  could  do. 
?he  ceremony  was  made  very  interesting  by  the  fact 
t  Mrs,  Hankey,  the  wife  of  Mr.  F.  A.  Hankey,  M.P., 
aaging  director  of  Hill's  Plymouth  Company,  started  the 
im  engine,  which  put  the  whole  plant  in  motion. 
«r  it  had  been  started,  a  number  of  engineers  and  others 
irested  went  down  the  pit  and  saw  the  work  done  by 

haulage  enginesi  of  which  they  spoke  in  the  highest 
me. 

*Thu8  started,"  says  the  Merlhyr  Express,  "the  first 
itrical  haulage  apparatus  in  South  Wales^  the  success  of 
ich  beyond  all  doubt  will  lead  to  its  adoption  in  every 
>ortant  colliery  throughout  the  two  countries," 
rhia  power  installation  was  referred  to  by  Prof.  Silvanus 
Thompson  in  his  lecture  on  the  Use  of  Electricity  for 
ling  Purposes,  delivered  at  Carditl  on  the  26th  ult., 
I  was  also  visited  by  several  members  of  the  British 
K>ciation,  to  whom  the  details  of  the  plant  were  ex- 
by  Mr.  Howell. 


j^ 


JIEW  VITRITE  CHEMICAL  LAMPHOLDER. 

Wt  illustrate  herewith    a  new  larapholder,  which  has 
\a  specially  designed  for  use  in  chemical  works,  starch 


who  have  had  much  experience  with  electric  light  installa- 
tions in  these  im[>ure  atmospheres  have  not  found  reason 
to  be  perfectly  satisfied  with  any  of  the  numerous  types  of 
holders  which  have  hitherto  been  introduced  for  use  under 
these  conditions. 

The  Vitrite  Chemical  Holder,  as  the  new  holder  is 
termed,  entirely  protects  the  metal  lamp  connections  from 
any  contact  with  the  outer  atmosphere.  A  special  form  of 
"  Vitrite"  cap  is  supplied  with  the  holder,  which  is  sent  to 
the  lamp  manufacturer,  when  ordering,  for  affixing  to  the 
tamp,  A  small  rubber  ring  is  placed  on  the  cap,  which 
then  fits  tightly  into  the  holder ;  the  rubber  washer 
rendering  the  joint  air-tight.  The  connection  to  the  spring  of 
the  holder  is  made  in  the  material  of  the  holder  itself,  and 
the  piece  of  the  insulated  wire  attached  to  the  holder  affords 
opportunity  for  making  a  proper  insulated  joint  with  the 
permanent  connections  of  the  installations.  The  arrange- 
ment of  the  spring  in  the  interior  is  exactly  similar  to  that 
in  the  ordinary  form  of  vitrite  holder.  A  rim  is  arranged  ^ 
round  the  top  of  the  holder  to  allow  of  It  being  supported, 
if  desired,  by  resting  in  a  hole  bored  in  a  piece  of  wood  or 
other  fixture.  The  holders  are  being  introduced  by 
Messrs.  Woodhouse  and  Kawson  United,  Limited,  who 
have  stocked  a  large  quantity  of  various  types  for  all 
requirements. 


THE  WEYMERSCH  BATTERY. 


New  Vitrite  Cliemical  I-nmpbolder. 


tories,  underground  tunnels,  and  all  places  where 
phurous  and  other  fumes  are  present  These  fumes,  it 
well  known,  rapidly  destroy  meUl  fittings,  and  engineers 


There  has  always  been  a  demand  for  a  good  primary 
battery  for  lighting  a  small  number  of  lamps,  say,  up  to  20, 
and  we  suppose  there  always  will  be  this  demand,  notwith- 
standing central  stations  or  gas  and  petroleum  engines. 
No  one  with  central  station  mains  at  his  door  would  think 
of  putting  in  his  own  gas  or  oil  engine,  far  less  his  battery 
(unless  he  were  an  enthusiastic  amateur),  but  many  persons 
residing  in  country  districts,  whose  mansions  are  far  awaj  \ 
from  distributing  mains,  would  and  do  deliberate  between 
engine  and  battery,  and  a  secret  hankering  for  something 
less  obtrusive  in  noise  and*  smell  than  an  engine  is  con- 
stantly manifested  by  owners  of  country  houses.  When 
the  houses  are  large  and  the  lamps  numerous,  only  an 
ignorant  or  prejudiced  person  would  hesitate  to  decide  for 
an  engine,  which  might  be  arranged  at  some  little  distance 
from  the  town.  But  when  wants — and  incomes — are  more 
moderate,  a  battery  in  an  outhouse  would  often  be  the  best  i 
solution,  if  a  constant,  dependable,  and  fairly  cheap  arrange- ' 
ment  could  be  procured. 

We  have  several  times  during  the  last  year  or  two 
described  or  alluded  to  the  Weymersch  primary  battery, 
which  is  being  introduced  by  the  Weymersch  Battery 
Syndicate,  of  Victoria-masions,  Westminster.  This  battery, 
which  has  been  favourably  reported  on  by  experts,  is  very 
conveniently  arranged  for  simple  attention.  Several 
improvements  in  detail  have  been  recently  introduced,  and 
during  last  and  this  week  an  exhibition  of  the  battery,  in 
conjunction  with  a  sot  of  accumidators  erected  exactly  as 
for  a  moderate  house  installation,  has  been  on  view,  and 
has  been  examined  with  great  interest  by  numerous  visitors. 

The  primary  battery  is  usod  to  charge  two  sets  of  E.P.S. 
accumulators,  and  the  current  is  withdrawn  from  the 
accumulators  in  series  for  lighting  or  for  driving  motors. 
The  primary  battery  consists  of  12  cells,  two  boxes  of  six 
cells  each  of  the  Weymersch  battery.  The  carbons,  two 
in  each  coll,  are  |)lacod  in  two  porous  pots,  side  by  side,  in 
strong  depolarising  solution,  and  the  zincs,  large  thin  plates, 
are  hung  outside  in  a  weak  acid  solution — half-pint  acid  to 
one  gallon  of  water.  The  solution  can  be  drawn  ofi"  by 
taps  and  syphons  for  recharging.  The  battery  gives  a  steady 
current  of  20  amperes  at  20  volts  for  20  hours,  the  cost 
being  given  by  the  syndicate  as  just  over  a  shilling  per  unit. 
The  battery  is  arranged  to  charge  two  sets  of  EIP.S.  accumu- 
lators, 16  in  all,  which  are  charged  eight  at  a  time  at  20 
um[»eres.  These  can  be  charged  alternately,  and  dischai'ged 
when  required  in  series  at  30  volts,  at  10  or  15 
or  20  amperes.  The  installation  is  shown  lighting  a  dozen 
or  so  30-volt  8-c.p.  incandescent  lamps.  A  largo  Bernstein 
lamp  of  100  c.p.  is  also  arranged  to  be  switched  on  to 
current  from  the  same  secoudary  battery.     This  interesting 
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installation  is  completed  by  the  demonstration  of  its  appli- 
cation to  motive  power.  From  the  same  source  is  driven  a 
Blackman  electric  ventilating  fan,  which,  by  the  way,  has 
an  interesting  motor  in  the  shape  of  12  magnets,  with  the 
armatures  in  a  ring,  forming  the  rim  of  the  fan  itself.  A 
rotary  pump  taking  GO  watts  is  also  driven  by  a  small 
Crocker- Wheeler  motor  and  worm  gearing.  Small  six-cell 
batteries  are  also  shown  driving  electric  motor  for  sewing 
machines.  As  regards  cost,  the  large  primary  battery  costs 
complete  about  £16,  and  the  whole  electric  light  installattonj 
with  the  exception  of  artistic  Bttings,  would  be  almost 
exactly  £100.  The  first  cost  is  thus  within  reach  of  country 
householders.  It  may  be  interesting  to  add  that  besides  the 
installation  at  Victoria-mansions,  there  is  a  similar  one 
in  a  private  house  at  Staines  with  a  set  of  accumu- 
lators supplying  12  30- volt  8-c.p.  lamps,  and  others  at 
Eastbourne  and  Horsted  (Sussex),  while  a  primary  battery 
installation  erected  some  time  back  in  Park-lane,  St, 
James's,  has  recently  been  fitted  with  sets  of  accumu- 
lators with  satisfactory  results.  Messrs.  Merrywoather  are 
exhibiting  a  pump  driven  by  the  Weymersch  batteries,  and 
Messrs.  Blackman  keep  one  of  their  electric  ventilating  fans 
in  motion  at  their  City  offices  by  the  same  means. 


ON   AN    ELECTRICAL    PARCEL    EXCHANGE 
SYSTEM/ 

BY  A.    a.    BEXKETT,   U.I.E.K. 

The  congested  state  of  the  streets  in  many  of  the  large  towns — 
notably  in  the  City  of  London — invitoe  reflection  oa  to  whether  it 
is  nob  to  posaiblo  to  demise  uieana  by  which  vehicalar  tratHc  wixy, 
to  a  certain  extent,  bo  diminished.  To  avoid  absolute  blocking 
of  the  thoroughfaroa  it  '\b  now  necosAary  to  forbid  tho  collection  or 
delivery  of  goods  in  certain  localities  during  bnsineea  hours,  and 
trade  sufTers  under  euch  restrictions^  while  warehoasee  have  to  be 
of  larger  capacity  than  would  bo  needed  were  the  free  receipt  and 
deipabch  of  gooda  permissible. 


DunaAM  1. — c;eneral  Plan  of  an  Electrical  Parcel  Exchange.  C, 
Central  Station.  S  S,  Subrtnribera'  Siding.  T  T,  Tubes  con- 
taining Down  and  Up  Tracks. 

Even  if  a  means  could  be  found  for  tho  handlinfr  at  all  times  of 
comparatlvalv  small  ()ack-u««a  Um  boon  would  be  no  inconsidenible 

"^v  ground  in  this  direotion  I 
■*"  tho  tr!"  '  .  n-    ■   Singe 
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I  propose  to  effect  thi«i  by  meann  of  a  number  of  minioivii 
electric  railways,    radiating  from  a  central  station,  and   ha* 
branches  or  sidines  into  all  tho  buildings   to   be  served. 
general  plan  of  sucn  a  system  is  shown  by  Diagram  1. 

The  railways  would  bo  laid  in  tubes  of  a   reotang'ular  ««:t» 
and  so  arranged  that  the  down  track  would  occupy  tho  lower,  m 
tho  up  track  tlio  up|)or.  [JortioD  of  tho  tube.     To  permit  of  eu 
nauoii  nnd  rciuiirft,  the  tube  should  be  large  enough   to  alioir  ttf  i 
man  or  boy  creeping  through,  and  in  order  to  afford  space  for  \" 
tho  rails  are  laid,  not  on  croHii  8lco[)ers,  but  on  bracke1«  fawte 
to  tho  walls  of  tho  tube.     During  idle  hours  the  full  height  uf  i 
tube  would  thus  i>o  available  for  tho  passage  of  workmen.    TU 
arrangement  is  shown  in  Diagram  2.     In  onior  to  render  Lbe  t 
useful  as  conductors  they  are  insulated. 


DiAORAM  2.— find  Section  of  Tube,   T  T",  Trains,    c  c\  CoUecto 
r,  Rails.     P  C,  Parallel  Conductor. 

On  the  rails  woukl  run  trucks  propelled  by  electromotot 
deriving  their  current  either  from  one  of  the  r&ilF  or  from  t 
separnto  parallel  conductor.  On  the  down  joarney  a  truck 
would  gainer  current  by  a  collector  pressing  on  tho  under,  and 
on  tho  up  journey  by  one  proaeinc:  against  the  upper  suriaoe  of 
this  conductor,  separate  collectors  Doing  provided  and  oonnecud 
to  the  motor  in  sucn  a  way  that  a  truck  could  not  be  noode  to  trarel 
in  the  wrong  direction.  If  on  the  down  track,  it  could  only  obtain 
current  through  its  upper  collector,  which  would  propel  it  alwayi 
away  from  the  central  ;  if  on  tho  up  track,  its  lower  collector 
would  only  bo  oporabivc.  and  this  would  always  move  it  towardi 
the  central.  Thoro  are  sovoral  ways  of  attainini^  this  end 
Collisione  between  meeting  trucks  would  conaoquently  be  impo»- 
tjibte.  A  side  section  of  the  tube,  showing  passing  trains,  is  shovD 
in  Diagram  3. 

Tho  tubes  may  be  of  any  size,  but  I  have  taken  2ft.  wide  by  3fL 
high  OS  a  suitablo  one.  This  would  (lormib  of  trucks  20in.  wide 
by  14in.  deep  being  used.  Their  length  might  be  oonaiden^le, 
but  it  would  be  rogulatod  by  tho  radius  of  tho  curves.  Suppodne 
'KSin.  were  found  practicable,  Auch  a  truck  would  contain  13^44$ 
cubic  inches^  and  so  be  available  for  pretty  large  pockaffea.  In 
order  to  obtain  a  deep,  unbroken  box,  it  is  necessary  to  puce  the 
wheels  at  the  ends  ;  and,  to  get  as  flexible  a  wheel  base  aa  possible, 
tho  wheels  should  have  side  play.  Tho  electromotor  is  momited 
on  a  separate  carriage,  iind  coupled  to  the  truck,  as  shown  in 
Diagram  4.  Only  one  end  of  a  truck  is  supported  on  wheels,  the 
other  resting  on  tho  motor-car niu,'o  by  means  of  a  pin  which  drops 
into  an  eye.  Each  truck  woulu  bo  fitted  with  such  an  eye,  so 
that  when  a  train  cotisistfl  of  more  than  ono  truck,  the  coupling- 
pin  of  each  supplementary  tiuck  will  drop  into  the  eye  of  the 
next.  If  the  wheels  are  given  side  play,  a  very  6extblo  train»  liktt 
that  shown  in  tho  diagram,  cai>able  of  traversing  short  curveSi 
would  result.  To  prevent  bcjvting  down  when  heavily  laden,  nob 
truck  may  be  fitted  at  its  coupUng-i)in  end  with  a  paii'of  unflanged 
wI^ocIh  or  rollers  that  will  rest  on  tho  rails  without  increasing  the 
rigid  M'hoel  base.  To  iM>curo  tho  adhesion  nocesaory  for  steep 
gradients,, the  wheels  of  tho  motor  may  be  coupled,  or  each  pair 
driven  by  a  setxirate  bolt  from  the  motor  pulleys. 

The  central  station  would  be  established  in  a  suit-ablo  locaUty. 
In  a  largo  town  there  might  be  sovoral  pUtione,  connected  with 
each  other  by  ono  or  more' sets  of  tracks^  just  as  telcnhonic  sTiitcb- 
rooms  are  connected  by  junction  wires.  Tho  central  station  woald 
contain  the  enginea  and  dynamos  for  generating  tho  electricity 
reciuircd  for  working  the  system,  and  it  might  also  be  ntiUaed  sc 
an  electric  light  generating  station,  or  a  telephone  exclianee,  sinoe 
the  tubes  laid  for  tho  parcel  exchango  sorvico  would  serve 
admirably  for  containing  and  distributing  conductors  and  wtc«a. 

At  tho  central  station  a  turntable  or  other  device  for  the  inter- 
change of  trains  between  the  tubes  would  be  provided  for  each 
tube.    These  turntables  would  communicate   with    each   other, 
either  direct  or  by  means  of  a  central  turntable,  so  that  a  free 
inLerchantre  of  trains  between  tho  tubes  would  be  secured.     Each 
tubo  and  turntable  would  be  worked  by  an  o[3crator.     The   turn 
tables  would  ho  in  two  stages  to  accommodate  the  down  and  up 
tracks,  between  which  traJfic  would  bo  exchanged  by  altering  the 
level  of  the  tables  by  means  of  hydraulic  jacks.     Diagram  5  giv«« 
a  general  idea  of  such  a  system.     Empty  or  lying  trucks  wonM  be  ' 
■torod  in  siding  tracks  built  one  above  tho  other,  and  reached  by 
"•jng  the  level  of  the  turntables. 
•nnection  with  tho  premises  of  snbBcribere  to  the  system  would 
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bo   made  by  Dhort  Hpurs  or  sidings  diverging  from   tho  nearest 
'     '    '         At  the  junction  of  the  branchee  with  the  main  tracks 


mAgnete.     Theflo  Hwitcliea  mAy,bo  arranged  in  vtuiouB  waya.  They 
may  be  kept  in  position  for  through   m&iQ-Une  traffic  by  moana  of 


Bwitches  BimiUr  to  ordinary  railway  switchw  would  be  placed,  and 
controlled  by   tho  operator  at  the  central  by  means   of  electro- 


springs  or  permanent  tmigneta,  and  bo  shifted  to  connect  with  the 
sidings  by  a  cuirent  sent  from  the  central,  reeuminp  their  normal 
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poeition  aa  Boon  as  tho  current  coosoe  ;  or  they  raay  be  wrought 
entirely  by  oicctricity,  a  current  of  one  sign  shifting,  and  one  of 
the  opposite  sign  replacing  them. 

The  o^)erator  will,  of  course,  reooire  to  find  and  work  any 
Bwit<;b  with  certainty  and  rapidity.  I  propose  to  enable  him  to 
do  90  by  the  arrangement  shown  in  Diagram  6,  although  sereral 
other  Tnetho<Ia,  retjuiring  fewer  conductors,  could  be  devised.  One 
pole  of  a  battery  or  dynnmo  in  joined  permanently  to  an  outgoing 
conductor,  which  travereos  the  whole  length  of  the  tube.  At  each 
switch  a  branch  is  taken  from  this  conductor,  which,  after  passing 
through  the  electromagnet  controlling  the  Awitch,  returns  to  the 
central,  and  i»  there  taken  through  an  electromagnetic  indicator, 
which  may  reHemble  a  railway  semaphore  »ignaT  in  appcmranco, 
and  a  contact  maker,  to  tho  otner  i)ole  of  the  battery.  By  closing 
any  of  the  contact-makers,  tho  operator  can  put  over  any  of  the 
eiciing  switches,  and  the  indicators  show  him  that  the  current  is 
passing.  In  the  diagram  one  switch  i»  shown  over  and  the  sema- 
phore indicating  a  clear  road  for  that  siding.  It  might  be  arranged 
to  show  him  not  only  that  the  current  is  passing  through  bhe  coils 
of  tho  electromagnet,  bui  that  the  armature  has  actually  been 
deflected  and  the  switch  put  over. 

The  sidings  into  subscribers'  buildings  consist  of  down  and  up 
tracks  one  above  the  othor,  but  when  space  is  available  these  aro 
caused  to  divorce  after  onterintj  the  building,  and  ultimately  to 
meet  in  one  track,  so  that  trains  may  bo  shift<Ki  from  the  down  to 
the  up  truck  without  lifting  them  off  the  rails.  Diagram  7 
illustrates  my  meaning. 

The  parallel  conductor  on  the  down  track  need  not  be  carried 
into  the  Bubsoribor's  building,  but  may  be  stopped  short  within 
the  tube,  and  the  train  allowed  to  finish  its  journey  by  the 
momentum  It  has  acquired.     If  the  conductor  were  continued  to 
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DiAGBAM  5.— Plan  o    Turntables. 


the  end  of  the  track  thero  would  be  waste  of  energy  and  danger 
to  the  motor  in  tho  event  of  delay  in  attending  to  a  truck  on  its 
arrival. 

On  entering  a  Bubscriber's  building,  a  train  would  have  its  speed 
reduced,  and  fiually  be  brought  up  by  tho  axle  engaging  with  a 
hook  attached  to  a  weight  or  spring,  or  a  prajection  on  the  truck 
could  depress  triggers,  which  would  rise  again  after  its  passage 
and  prevent  any  running  back  due  to  rebound  or  gravity.  Such 
triggers  could  be  electrical  contacts,  and  bo  made  to  signal  a 
train's  arrival  to  any  jmrt  of  the  subscriber's  premises  and  to  tho 
central  station.  Similar  stopping  devices  would  be  necessary  at 
the  central  station  to  prevent  arriving  traiuB  overrunning  the 
turntables.  The  subscriber's  siding  would  tenuintLt«  in  an 
elastic  buffer,  or  stop-block,  which  would  finally  bring  the  train  to 
a  stand. 

After  leaving  tho  main  line,  and  getting  well  into  the  siding,  a 
train  could  be  made  to  break  the  circuit  of  the  return  conductor 
operating  the  switch  by  passing  over  one  or  more  trigger  contacts. 
The  semaphore  arm  at  tae  central  would  thereupon  rise  tempo- 
rarily and  ring  a  bell,  notifying  the  operator  that  the  train  was 
safe  in  the  siding,  and  that  he  might  clear  tho  switch  for  other 
traffic.  Such  triggers,  if  made  workable  in  the  down  direction 
only,  could  be  arranged  to  prevent  a  train  running  back  and 
fouling  the  main  line.  Such  trigger  contacts  are  indicated  at  T  in 
Diagram  6. 

In  order  to  keep  traffic  circulating,  it  is  necessary  that  the 
operator  shall  bo  able  to  follow  the  progress  of  all  the  trains  in 
motion  in  his  tube,  so  that  the  position  of  each  and  of  any  acci- 
dentAl  stoppage  may  be  known.  This  may  be  accomplished  much 
Id  the  same  way  as  that  proposed  for  operating  the  i^witchefl.  One 
rail  of  a  track  is  in  continuous  electrical  contact  throughout,  Tho 
other  is  divided  into  insulatod  sections  of  any  desired  length.  If 
^  battery  is  permanently  connectotl  to  the  continuous  rail,  and  the 


sections  joined  to  its  opposite  polo  by  means  of  return  wires,  in 
the  circuit  of  which  electromagnetic  semaphoree  or  other  iadi 
caters  are  included,  the  progress  of  a  train  will  be  tsvoeabk 
throughout  its  whole  journey,  lor,  as  it  short-circuit*  the  rails.  Ihs 
RnmAnVinrA  nrmH  will   naocesHivelv   rise  to '*  danger  "  »■  it  DMSa 


semaphore  arms  will'suocesBively  rise  to  "danger  . 

from  section  to  section  and  fall  to"Unecloar'  behicd  ^t-  Tfci 
failure  of  a  train  to  enter  any  siding  will  be  revealed,  as  its  prCMlMi 
on  the  section  beyond  will  immediately  bo  apparent.  The  puab 
illustrated  by  Diagram  8. 

Should  a  train,  throueh  any  accident  short  of  diarailiDg,  stofi 
in  the  tube,  the  semaphore  of  the  section  it  is  on  -will  retub 
continuously  at  danger,  and  the  operator  will  know  thatsuehi 
stoppage  has  taken  place,  together  with  iu  position,  and  t^estcn 
to  remove  it.  For  instance,  he  could  send  an  empty  truck  fonran, 
thesijeetl  of  which  could  bo  reduced  toaminimumaa  it  appFOaobci 
the  disabled  train  by  modifying  the  amount  of  tho  propeUiB| 
current,  until  it  strikes  against  the  disabled  vehicle :  then,  fal 
current  being  turned  on,  both  trucks  could  be  forwarded  to  tin 
consignee  or  shunted  at  tlie  next  convenient  siding.  The  owner 
of  that  siding  could  be  requested  by  telephone,  if  so  connected,  or, 
otherwise,  by  a  note  placed  in  the  empty  truck,  to  couple  the 
vehicles  together  and  return  them  to  tho  central  on  the  up  tnA, 
A  stoppage  on  the  up  track  would  be  dealt  with  by  bringing  a 
truck  out  of  a  siding  lying  beyond  and  causing  it  to  puah  t^ 
disabled  one  into  tho  centru. 

Having  explained  how  the  down-line  switches  ore  managed  hj 
the  oiierator.  I  shall  next  describe  how  ho  can  be  given  control  a 
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DiAHRAM  6.— Electrical  Control  of  Subscribers'  Sidings  (Down). 
B,  Battery.  E  M,  Klectromngnets  Controlling  Switches.  8. 
Indicators.     L,  Circuit  Closers.     T,  Contact  Broakors. 


the  up  line  ones,  too,  as  it  would  never  do  to  allow  sabsoribers  to 
send  trains  into  the  tube  at  will. 

A  branch  from  the  parallel  conductor  carrying  the  propeUing 
current  is  taken  into  tno  subscriber's  premises  on  the  up  track  Cor 
a  short  distance,  so  as  to  permit  of  the  collector  of  at  least  ooe 
truck  being  placed  against  it,  bub  the  portion  so  taken  in  \»  not  in 
permanent  electrical  connection  with  tne  main  portion  of  the  con- 
ductor, but  Ih  effectively  insulated  from  it  until  the  operator  at 
the  central  station  is  ready  to  admit  the  train  to  the  mkin  line. 
At  the  entrance  of  the  tube  the  up  track  is  obstructed  by  a  pro- 
jection from  the  armature  of  an  electromagnet,  the  projection 
being  of  sufficient  eolidity  to  resist  any  attempt  to  push  the  train 
|>ast  it.  The  electromagnet  is  in  circuit  with  a  conductor  forming 
part  of  a  system  resembling  that  which  controls  the  switches  on 
the  down  line.  By  u.ding  reversed  currents  the  same  set  of  con- 
ductors might  bo  mndo  to  operate  the  down-siding  switchoe,  and 
these  up  controlling  electromagnets ;  in  any  case,  the  same  out- 
going conductor  would  serve  for  both  purposes.  The  armature 
of  tho  electromagnet,  when  attracted  by  a  current  from  the  central 
station,  removes  the  obstructing  projection,  and  completes  a  con- 
nection between  the  main  parallel  conductor  and  the  portion, 
hitherto  insulated,  within  the  subscriber's  premises,  if  the  collector 
of  a  truck  is  pressing  against  tho  conductor  when  this  takes  place 
tho  motor  at  once  obtains  current  and  enters  the  tube.  The  up 
Biding  joins  the  up  main  line  by  a  switch,  which,  like  catcfapoints 
on  a  railway,  is  opened  by  the  wheels  of  the  truck  itself,  so  that 
after  the  operator  nas  started  a  train  no  further  control  is  neoeesary 
until  it  reaches  the  central.  As  soon  as  the  train  reaches  the  main 
line  it  begins  to  operate  the  up  semaphores  at  the  central,  and  the 
operator  again  blocks  the  siding. 

When  starting  a  downline  train,  the  o[)erator  at  the  central 
places  the  train  at  tho  entrance  of  the  tube  so  that  the  ooUector 
of  at  least  one  of  the  motors  presses  against  an  insulated  sootioQ 
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ol  the  propelling-corrent  oondactor.  If  the  coneignee  U  oon- 
necUvi  by  telephone  or  electric  bell,  the  departure  of  a  \o&d  for  hiaa 
ifl  duly  signalled,  and  oa  Boon  as  the  down  line  is  sufficiently  clear 
of  prcvioufily-deflpalcbed  trains,  as  indicated  by  the  Hemaphorea, 
the  operator  ftdmita  current  to  the  inBuUted  section  of  the  con- 
ductor, and  the  train  entera  the  tube.  The  switch  of  the  aiding  it 
&8  intended  for  being  set,  the  trains  turns  into  it  nnd  signals  the 
fact  to  the  central  by  breakin^y  contact  at  T,  Diagram  6.  The 
operator  thereupon  takes  off  the  current,  and  the  Bwitch  rosumes 
its  normal  poeition.  The  train  runs  into  the  aubacriber'e  premises, 
where  it  is  ^jraduolly  brou)Tht  up,  and  where  it  announces  its 
•rrival  by  ringinj^  bells,  or  otherwise.  The  lomi  is  taken  off,  the 
train  transferred  to  the  un  track,  nnd  when  it  ie  dcaircd  to  return 
it  to  the  central,  either  with  a  new  lading,  or  empty,  it  is  placed 
St  the  entrance  of  the  tube  with  the  collector  agnini^b  the  insulated 
section  of  the  up  propelling-current  conductor.  The  operator  is 
advised  by  signal  that  a  train  is  reody  for  despatch.  When  he 
has  a  clear  line  ho  works  the  electromagnet,  wnich  removes  the 
mechanical  obatruction,  and  at  the  sumo  time  give**  the  motor 
eorrent,  and  the  train  runs  up  to  the  central,  where  it«  motion  is 
gradually  arrested.  If  the  load  i»  consigned  to  the  central,  the 
Operator  turns  the  truck  or  train  into  the  siding  assiened  for  luch 
traffic  ;  if  addressed  to  another  subsoriber,  he  transfers  it  to  the 
down  track  of  his  own  tube,  if  the  consignee's  siding  ia  nerved  by 
it ;  if  not,  he  forwards  it  by  means  of  his  turntable  to  the  operator 
who  works  the  tube  it  is  destined  for.  So,  when  one  subscriber 
•ends  a  parcel  to  another,  ho  dosuatehcs  it,  in  the  first  instance^ 
to  the  central  station,  where  tne  operator  reforwaidii  it  as 
required. 

should  a  truck  hy  mistake  bo  delivered  to  the  wrong  siding,  the 
subscriber  has  only  to  transfer  it  to  the  up  track  and  return  it  to 
the  central. 

Although  each  subscriber  could  advantageously  be  connected » 
telephonically  or  telegraphically,  with  the  central,  such  a  means  of 
communication  is  by  no  means  necessary.  Trainsi,  as  already 
stated,  would  announce  their  own  arrival  in  the  subscribers' 
premises,  and  if  Htiborribors  would  place  trains  on  the  up  tine 
ready  for  departure,  the  operator  could  withdraw  them  when  con- 
venient without  troubling  the  subscribers  further.  It  would  be 
easy  to  make  a  rule  for  the  oiierators  to  tap  all  or  particular 
sidinge  at  prescribed  intervals  during  the  doVi  and  so  withdraw 
unannounced  traHic.  The  aiibscribera  could  be  supplied  with 
empties  during  tlic  ni^ht  or  slack  hours  of  the  day  without  any 
attendance  on  their  part.  Automatic  working  could  bo  CArried 
further  still,  for  it  would  not  be  difficult  to  arrange  to  unload 
trucks  sent  into  t«ubHcriber'e  buildings,  and  afterwards  witlidraw 
them  as  empties,  without  any  personal  attention.  The  loads  could 
be  tilted  off,  and  Iho  truck,  when  clear  of  the  dowu-propelling 
current,  run  down  an  incline  and  through  crossover  [>oint«  to 
the  up  track,  where  it  would  find  the  up-[)roi)elling  current,  and 
immediately  commence  its  return  journey  to  the  central.  Thun.  a 
man's  coal  cellar  might  bo  filled  in  the  night  by  a  succession  of 
such  automatic  trucks. 

If  desired,  the  starting  levers  at  the  central  could  be  interlocked 
with  the  levers  controlling  the  siding  switches,  so  that  a  following 
train  ooukl  not  leave  until  the  ewitch  set  for  the  preceding  one  had 
been  restored  to  its  normal  jiOBition.  Collisions  between  following 
traina  could  be  prevented  by  an  automatic  block,  such  as  was 
deWsod  by  Jenkin  and  Elliott  and  Ayrton  and  Perry  for  telpher- 
wayt<,  by  which  the  second  train  loses  its  pro[>ellin(;  current  if  it 
approiiches  the  preceding  one  too  closely.  These  precautions 
would,  however,  tend  to  restrict  the  caimnty  for  trafhc,  and.  as 
cy>llit<ions  would  not  endanger  life,  I  am  inclined  to  think  that 
■trongly-buUt  trucks,  with  good  elastic  buffers,  and  jjerhapa  extra 
deep  flanges  to  the  wheels  to  prevent  disrailini!;,  would  constitute 
snmcient  safeguards  against  damage  to  gooas  arising  from  an 
oooaaional  collii^ion.  Tho  operators  would  not  allow  Ivro  trains  on 
the  same  section  simultaneously,  and  if  the  sections  are  1Cn>  yards 
in  length,  1  contemplate  the  possibility  of  a  pair  of  skilful 
operators,  one  for  the  down,  the  other  for  tho  up  track,  keopin^j 
M  trains  circulating  in  a  tubo  a  mile  in  length— 17  down  and  17 
up.  The  various  control  movements  ore  but  momentary,  and 
they  would  only  have  to  be  timed  in  accordance  with  the  indica- 
tions of  the  semai>hores.  At  eight  miles  an  hour,  17  sections  to 
the  mile  would  give  nearly  half  a  minute  between  uacb  train. 

The  body  of  tne  tube,  if  of  metal,  could  constitute  the  return 
for  the  proi>ellin(;  current.  For  signalling  tho  progress  of  trains, 
one  roil  of  each  tnck  might  form  tho  outgoing  conductor,  while 
the  returns  could  consist  of  small  wires — No.  18  gauge  would  be 
mnple — made  up  into  cables.  One  outgoing  conductor  of  No.  12 
gauge  could  carry  all  the  current  for  operating  the  siding  switches 
and  block  electromagnets,  tho  returns  being  No.  18's  cabled.  The 
number  of  conductors  would  dwindle  us  tho  distance  from  the 
central  increased,  and  as  they  would  be  small  and  cheap,  the 
outlay  for  them  would  not  be  considerable.  Of  course,  the  various 
switches  and  semaphores  might  also  be  worked  off  the  parallel 
conductor  supplying  tho  motors,  as  shown  in  Diagram  .1. 

For  inspection  and  rojyairs  a  special  form  of  truck  or  platform, 
on  which  a  man  could  crouch  or  lie,  would  be  provided.  The 
motors  of  these  whould  be  under  the  control  of  the  men  using 
them,  and  they  would  bo  fitted  with  brakes,  incandescent  lamps, 
and  telephones  fur  coiiiiiiuiiicatiug  with  the  central. 

Although  the  pro^iosal  for  a  system  of  this  nature  may  appear 
a  little  startling,  its  details,  as  I  have  sketched  them,  comprise 
no  device  that  has  not  been  thoroughly  tested  in  the  telegraph 
and  signalling  dej>artments  of  the  Post  OlBce  and  railway  com- 
{)anieA,  or  in  connection  with  electric  traction.  Mr.  Freece, 
many  years  ago,  employed  electromagnetic  semaphores  such  as 
I  propose.  Tho  shifting  of  switches  and  blocking  by  electro- 
mogaete  has  been  rendered  familiar  by  tho  labours  oi  Spagnoletti, 


while  the  picking  up  of  current  has  often  been  demonstrated, 
notably  on  the  City  and  Southwark  Electric  Railway.  It  may, 
conse*piBntly.  be  confidently  asserted  that  the  plan  would  work, 
and  work  well. 

Whether  such  a  system  would  pay  is  another  matter.  If  eon- 
structcd  specially  and  solely  for  parcel  work,  probably  it  would 
not,  although  the  surprising  developments  of^  the  last  decade 
scarcely  justify  us  in  assigning  limits  to  the  possible  developments 
of  the  next ;  but  I  assume  that  the  construction  of  subways  beneath 
all  the  chief  thoroughfares  of  largo  towns,  for  the  purpose  oC 
containing  electric  light  and  power  leads  ;  telephone  wires  ;  pipes 
for  gas  ;  water,  fresh  and  salt ;  hydraulic  and  pneumatic  tubes  ; 
and,  perhaps,  oxygen  or  ozone  to  supply  our  homes  with  mountain 
air,  together  with  other  possible  adjuncts  of  our  complex  civilisa- 
tion, will  shortly  become  an  absolute  necessity.  A  beginning  in 
that  direction  has  already  been  made  by  limited  companies  in 
aomo  of  tho  American  towns,  and  we  must  sooner  or  later  follow 
suit.  Then,  when  that  time  arrives,  an  electrical  [>arcel  exchange 
could  be  carried  out  economically  ami  effectively  as  part  of  the 
scheme.  I  look  forward  to  a  time  when  our  footpaths  and  carriage- 
ways will  bo  laid  uyion  the  lids  of  huge  boxes,  through  which, 
[lerhaiis,  in  addition  to  the  various  fittings  already  nara^,  will  be 
carried  well-lighted  footways,  affording  crossings  and  short  cuts 
for  passengers  at  congested  spots. 

Suppoiiing,  for  the  sake  of  argument,  that  the  scheme  is 
financially  practicable,  its  many  uses  will,  I  think,  be  readily 
admitted.  What  an  aid  it  would  be,  for  instance,  to  the  poetal 
service  were  St.  Martin'ale-Grand  connected  by  such  tubes  with 
the  principal  |>ost  offices  in  the  City  and  West-end.  The  tele- 
grapiiic  de[>artment  at  present  derives  great  assistance  from 
pineumatic  tubes,  an  incn  or  so  in  diameter,  through  which 
crumpledup  telegrams  ore  forced  in  indtarnbber  balls.  If  letter 
and  parcels  could  bo  interchanged  in  a  similar  manner,  deliveries 
coulu  be  both  expedited  and  multiplied,  and  the  capacity  of  the 
department  getit^rally  increased.  I^ircel-post  hampers  could  be 
despatched  to,  and  received  from,  the  great  railway  stations  in  a 
minute  or  two,  nnd  the  mails  of  subscribers  to  the  exchange 
system  could  bo  delivered  without  the  aid  of  postmen,  while  such 
subscribers  would  be  able  to  despatch  letters  and  parcels,  together 
with  tole^ams  nnd  the  money  to  pay  the  charges  thereon,  straight 
to  the  chief  post  office,  so  saving  labour  and  delay  at  the  branches. 
Such  a  system  would  form  the  nrst  step  towardn  tel^raphing,  or 
rather  wiring,  matter. 

Apart  from  tho  {Xtst  othce,  many  uses  surest  themselves. 
Parcel  recei\ing  offices  and  great  despatchers  of  small  packages, 
like  the  Coofierativo  Stores,  Whiteley,  and  others,  would  nnd 
direct  connection  to  tho  railway  stations,  and  with  other  busineu 
houses,  an  important  boon,  buvers  could  telephone  for  samples 
and  patterns  of  all  kinds  and  obtain  them  almost  immediatoly. 
Hotels  and  restaurants  cook!  telephone  for,  and  receive,  in  a 
few  minutes  supplies  they  may  run  short  of,  and  enable  their 
customers  to  choose  wine,  not  only  from  the  cellars  of  the 
establishment,  but  from  those  of  every  wine  merchant  on  the 
Hystem.  Cooks  at  private  houses  could  not  only  telephone  for  a 
leg  of  mutton,  but  nave  it  ringing  a  bell  in  the  course  of  a  minute 
or  two  to  announce  its  arrival.  Tne  story  of  tho  doctor  prescribing 
by  telephone  for  a  baby  whose  cough  he  had  listened  to  by  the 
same  means  is  well  known.  A  friend  of  mine  suggests  that,  with 
the  parcel  exchange  system,  the  mother  could  improve  on  that  by 
sending  the  baby  bodily  to  the  doctor,  rt'a  the  central  station, 
and  receiving  it  back  with  a  bottle  of  medicine  in  its  fist  and  a 
mustard-leaf  on  its  chest. 


DiKGCSSlOK, 

Sir  Frederick  BramweU  said  the  author  had  very  well  thought  ^ 
out  the  dithcultien  attendant  on  such  a  system  as  was  proposeda 
and,  so  far  as  ho  could  see.  he  had  overcome  them  all.  The  only 
tjucwtion  wa«,  would  it  pay?  He  hod  had  eome  exi^erience  in 
lunuelling,  and  he  believed  the  tube  or  tunnel  could  not  be  mode 
for  less  than  £IH  to  £20  [lOr  lineal  yard.  For  his  own  part, 
he  should  Ijo  very  glad  if  such  a  scheme  could  be  brought  into 
operation. 

Mr.  Blnnlo  said  this  tunnel  would  take  up  at  least  4ft.  by  2ft. 
under  the  roadway,  and,  tlierefore,  in  order  to  introduce  this 
system  it  would  be  necessary  to  shift  the  whole  of  the  existing  1 
mmns.  The  difficulty  of  making  the  house  connections  would  also 
be  very  great,  and  he  did  not  see  how  the  work  would  ever  pay  as 
a  commercial  undertaking.  The  idea  might  be  worked  between  the 
central  and  branch  stations  in  London,  and  he  had  no  doubt  the 
Fost  Office  authorities  would  introduce  such  a  system  before 
long. 

Prof.  A.  C.  KUlott  thought  tho  only  obstacle  was  that  of  cost. 
When  the  electric  light  was  6rst  introduced,  [leople  said  it  would 
not  be  successful  because  of  the  cost.  In  spite  of  this,  however, 
it  had  come  into  fairly  general  use,  and  if  tnere  was  found  to  be  a 
real  necessity  for  an  electric  parcels  exchange,  the  difficulty  of  cost 
would  likewise  be  overcome. 

Mr.  Oreathoad,  while  admitting  the  advantages  which  would  be 
derivc<l  from  such  a  system,  thought  the  time  was  somewhat 
distant  when  they  could  have  a  complete  system  of  subways  such 
as  would  be  required  to  bring  tho  scheme  into  o})eration. 

Mr.  Bennett  said  he  boa  considered  this  question  of  subways, 
and  ho  found  that  it  would  be  necessary  to  make  a  clean  sweep  of 
tho  existing  mains  and  begin  over  again.  Tho  Poet  Office  would 
soon  have  to  adopt  some  such  system  to  moot  their  rer^uirements, 
and  they  must  no  the  authorities  to  initiate  tho  scheme.  The 
parcels  post  was  growing,  and  a  small  army  of  men  and  mall  carts 
were  employed  in  the  transmission  of  tho  parcels. 
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THE  GROWTH  OF  ELECTRIC  UGHTIHG. 

Qaite  recently  the  Times  had  an  excellent  article 
to  show  that  the  progress  of  electric  lighting  in 
England,  and  especially  in  London,  was  very  fevoar- 
able,  even  when  compared  with  the  progress  in  the 
States.  One  point  in  the  Times  article  seems  to 
have  struck  some  persons  as  hardly  correct.  The 
slow  progress  after  1882  has  usually  been  attributed 
to  Chamberlain's  Act  of  that  year.  The  Times  says 
not  so,  but  to  the  fact  that  electrical  knowledge 
was  not  sufficiently  advanced  to  give  what  wu 
required.  Mr.  Massey  rather  supported  the  con- 
tention of  the  Tivies,  while  Mr.  Crompton,  in  a  long 
communication  in  the  issue  of  last  Saturday,  waxes 
somewhat  indignant  that  anyone  can  imagine  the  fault 
to  be  anywhere  but  in  the  Act  of  Parliament.  After 
all,  any  discussion  upon  the  point  can  be  of  no 
earthly  value.  Opinione  diflfer,  and  many  people 
incline  to  the  view  that  much  may  be  said  for  both 
sides,  and  that  each  is  partly  right  and  partly 
wrong.  So  far  as  electric  lighting  is  concerned 
comparisons  are  odious,  and  comparison  with 
American  progress  especially  is  not  worth  the  paper 
it  is  written  upon.  The  conditions  existing  in  the 
two  countries  were  and  are  so  diametrically  different 
that  there  might  be  plenty  of  incentives  to  install 
one  artificial  hght  in  one  place,  while  there 
exists  quite  as  strong  an  incentive  to  install 
a  different  artificial  light  in  another.  A  town 
that  has  no  artificial  light,  or  where  gas  is 
from  10s.  to  208.  per  thousand,  does  not  look  upon 
electricity  in  the  same  way  as  when  gas  is  fully 
installed  and  costs  2s.  Cd.  or  38.  6d.  per  thousand. 
It  is  of  little  use  either  to  fiog  a  dead  horse  or  to 
flog  a  willing  horse,  and  it  is  of  just  as  little  use  to 
attempt  to  prove  that  a  town  in  England  ought  to 
follow  the  lead  of  a  town  in  America,  without 
stating  exactly  the  conditions  prevailing  at  both 
places. 

There  is  one  phase  in  the  history  of  electric 
lighting  that  is  never,  so  far  as  we  know,  sufiiciently 
acknowledged  by  speakers  and  vmters.  We  have 
more  than  once  had  occasion  to  ridicule  the  claims 
Americans  have  made  for  Edison  as  an  inventor, 
but  we  are  prepared  to  admit — nay,  claim — for  Edison, 
above  all  mon,  the  position  of  having  first  shown  that 
electric  lighting  on  a  large  scale  was  practical,  and 
worthy  of  commercial  enterprise.  While  EngUshmen 
were  pottering  about — some  with  this  detail  and 
some  with  that,  none,  however,  troubling  about 
lighting  as  a  whole — Edison  was  busy  working  out 
a  complete  system,  giving  due  attention  to  motors, 
dynamos,  mains,  and  lamps,  endeavouring  to  make 
every  part  fit  and  work  smoothly  as  a  whole.  It 
matters  not  that  the  dynamos  of  that  time,  as  com- 
pared with  the  dynamos  of  the  present  day,  partook 
somewhat  of  the  nature  of  leviathans  ;  thV  New 
York  installation  from  a  central  station  was  a  prac- 
tical  success. 

consideration  of  the  work  that  Edison  did  in 

a  will  go  far  to  prove  Mr.  Crompton's  con- 

at  any  rate,  to  be  partially  correct.     He 


^ays :  "  I  do  not  think,  however,  I  shall  be  contra- 
cted when  I  state  that  in  1883,  the  year  after 
passing  the  Electric  Lightin}:^  Act  of  1882,  oui- 
knowledge  of  the  subject  was  suihcient  to  enable  us 
to  design  central  stations  on  what  is  known  as  the 
low-pressure  system,  which,  in  all  important  re- 
spects, were  absolutely  identical  with  those  that 
have  been  since  designed  and  carried  out,  on  the 
triumphant  success  of  which  your  correspondent 
so  ably  comments.*'  On  the  Times  side  of 
the  question  we  have  quite  as  pertinent  facts. 
Borne  ten  millions  of  pounds  were  asked  of  the 
public,  the  greater  portion  given,  and  not  twopence 
farthing  spent  in  lasting  work,  or  work  that  Mr. 
Crompton  would  acknowledge  as  coming  under  the 
head  of  electrical  engineering.  Surely,  the  Times 
might  argue,  if  the  knowledge  was  as  great  as  Mr. 
I  Crompton  says  it  was,  something  ought  to  have 
r  been  done  by  somebody.  Large  installations  were 
^jpromised,  but  not  executed.  It  was  not  altogether 
Hh  question  of  money,  for  the  money  was  forthcoming, 
r  though  the  work  was  not.  Would  it  not  be  best, 
therefore,  to  shut  our  eyes  as  far  as  possible  on  the 
past,  and  look  more  closely  on  the  present  and  the 
future? 

The  Goverrmient  and  shipbuilders  helped  to  stem 
the  crisis  in  the  demand  for  ship  lighting,  Edison  on 
the  other  side  and  the  Grosveuor  Gallery  on  this 
side  prevented  absolute  failure,  and  now  a  healthier 
tone  prevails.  True  it  is  that  from  time  to  time  a 
ijtnore  or  less  extensive  promoting  swindle  takes  place, 
but  at  the  present  time  promoters  have  to  provide 
something  for  working  capital,  and  not  take  all  the 
money  subscribed  as  legitimate  spoil. 


THE  LATE  MR.  L,  J.  CROSSLEY. 


It  is  with  sincere  regiet  we  record  the  death  of  Mr.  Louis 
J.  Crosaley,  J.P.,  which  occurred  at  his  reaidpnco,  Mooreido, 
Halifax,  on  Sunday  last.  Mr.  Crossley's  name  is  a  house- 
hold word  in  telephonic  circles,  he  having  designed  that 
very  successful  form  of  trauamitter  known  by  his  name  na 
the  *'Cros8ley  Transmitter."  Mr-  Crossley  was  the  only 
son  of  the  late  Mr.  John  CrosBley,  of  Manor  Heath,  Halifax, 
and  was  born  in  1842.  The  following  extracts  from  the 
special  edition  of  the  [Inlifax  Courkr  of  Monday  last  gives 
a  full  account  of  the  late  gentleman's  scientific  proclivities  : 

'*  It  is  in  the  wide  field  of  electrical  science,  however, 
that  Mr.  Crossley  has  made  hia  name  most  famous.  At 
the  age  of  nineteen  years  ho  began  to  take  a  keen  interest 
in  electricity,  at  the  same  time  paying  some  attention  to 
meteorology,  for  his  work  in  which  he  was  made  a  fellow 
of  the  Royal  Meteorological  Society.  While  residing  at 
Willow  Hall,  one  of  hie  earliest  inventions,  the  Crossley 
anemometer,  was  brought  out.  This  was  a  gauge  for  the 
purpose  of  recording  the  velocity  and  pressure  of  the  wind. 
About  the  same  time  Mr.  Crossley  and  M.  Breqiietj  a  lead 
ing  Fiench  electrician,  took  out  a  patent  for  what  is  known 
as  the  alphabetical  telegraph  instruments,  of  which  some 
thousands  were  sold.  He  was  among  the  first  members 
6lecte<l  on  the  formation  of  the  Society  of  Telegraph 
Engineers,  and  remained  a  member  up  to  his  death.  On 
several  occasions  he  was  requested  to  bring  his  scientitic 
researches  before  that  society,  hut  with  characteristic 
modesty  he  always  pleaded  business  engagements  as  a 
reason  for  not  complying.  His  fondness  for  yachting  lotl 
him  to  make  frequent  visits  to  Windermere,  across  which 
lake,  from  the  Grown  Hotel,  Bowness,  to  the  Ferry  Hotel, 


he  laid  a  cable.  It  may  here  be  mentioned  that  he  became 
well  known  at  Windermere  and  Bowness,  gave  lectures 
there,  and  was  very  [xipular  with  the  boatmen.' 

*'  Mr.  Crossley  was  the  first  to  introduce  electric  lighting 
into  Halifax  on  a  practical  scale.  This  he  did  by  getting 
down  from  London  the  celebrated  Gramme  machine  which 
had  been  used  for  lighting  the  Victoria  Tower  in  the  Houses 
of  Parliament.  This  machine  was  specially  procured  by 
him,  at  his  own  expense,  to  illustrate  one  of  his  lectures  on 
behalf  ot  the  Literary  and  Philosophical  Society,  On  the 
day  of  the  lecture  the  machine  had  not  arrived,  and  a 
message  came  that  it  could  not  lie  got  away.  His  reply 
was  terse  and  characteristic  :  '  It  must  be  done  ;  get  more 
men  ;  get  special  truck.'  And  the  machine  was  sent.  No 
expense  or  trouble  were,  indeed,  simred  in  procuring 
apparatus  when  once  he  had  undertaken  to  lecture  on  any 
subject  in  connection  with  which  such  apparatus  was 
required.  On  this  occasion  he  showed  how  sounds  could 
be  conveyed  by  means  of  electricity,  and  exhibited  also  the 
electric  lisht  from  a  window  overlooking  Harrison-road. 
He  was  likewise  the  first  in  Halifax  to  adopt  the  electric 
light  for  commercial  pur[>oaes,  Albion  Mills  and  parts  of  Dean- 
dough  being  fitted  with  it. 

*'Tbe  announcement  of  Prof.  Graham  Bell's  invention 
of  the  telephone  took  everyone  by  aurprise.  Mr.  Crossley, 
always  on  the  alert,  secured  the  first  telephone  that  came 
to  this  country  and  had  it  fixed  to  the  wires  existing  at 
Dean-clough  in  [>lac6  of  the  Crosaley-Brequet  instniments, 
which  were  then  in  use.  As  in  the  case  of  the  other 
inventions  and  diacoveries,  he  was  early  at  work  lecturiiig, 
in  Halifax,  Brighouse,  Huddersfield,  and  other  places, 
explaining  and  illustrating  this  latest  development  of  elec- 
trical science.  Finding  that  the  telephone  lacked  that 
efficiency  which  was  required  to  make  it  useful  for  com- 
mercial purposes,  Mr.  Crossley  set  himself  to  improve  it, 
and  ultimately  brought  out  and  patented  the  *  Crossley 
Transmitter,'  by  meatis  of  which  the  message  delivered  was 
more  audibly  carried  to  its  destination.  One  remembers 
well  the  early  stages  in  this  develupment,  how  experiments 
were  made  in  Square  Church  and  other  places,  and  the 
delight  one  experienced  on  a  certain  Sunday  evening  when, 
going  over  to  Bradford,  one  heard  there  the  sonorous  tones 
of  Dr.  Mellor  announcing  the  hymns  and  preaching  in  his 
own  church,  eight  miles  away  ;  and  when,  also,  the  singing 
of  the  congregation  could  be  heard  with  equal  distinctness. 
The  invention  proved  very  remunerative.  It  was  so  com- 
pletely salisfactory  that  the  United  Telephone  Company, 
Limited,  who  held  the  Bell,  Edison,  and  other  leading 
patents,  made  overtures  to  Mr.  Crossley,  and  ultimately 
gave  him  £20,000  for  hia  patent" 

Mr,  Crossley  erected  one  of  the  best  private  electrical 
laboratories  in  the  kingdom,  and  his  death  will  leave  a 
coiiisiderable  gap  in  Northern  scientific  circles.  The 
funeral  took  place  on  Weilnesday,  and  was  attended  by 
many  friends  of  the  family,  who  deeply  sympathise  with 
them  in  their  great  loss. 


GERMAN  MUNICIPALITIES  AND  ELECTRICITY. 

At  home  we  find  when  munici(>al  authorities  are  desirous 
of  starting  a  central  electric  light  station  of  their  own,  or 
of  undertiiking  similar  work,  that  deputations  ai'e  sent  hero 
and  there  in  a  haphazard  fashion  to  make  inspections.  The 
result  often  is  that  the  deputations  return  home  with  their 
minds  in  a  state  of  chaos,  owing  partly  to  inability  to 
understand  what  they  have  seen,  and  partly  to  the  contra- 
dictory nature  of  the  information  imparted  by  the  repre- 
sentatives of  rival  systems,  whilst  it  may  also  happen  that 
the  system  most  suited  to  local  reijuircments  has  not  l>eeti  ^ 
inspected.  The  authorities  at  Frankfort-on-the-Maine  have, 
however,  inaugurated  an  entirely  novel  course,  which  merits 
imitation  hereafter.  They  invited  representatives  from 
the  whole  of  the  municipalities  in  Germany  to  hold  a 
*'  Stiidtetag "  at  the  Frankfort  Electrical  Exhibition,  the 
object  being  not  for  these  gentlemen  to  talk,  but  to  receive 
information  as  to  the  present  condition  of  the  electrical 
industries,  and  to  see  for  themselves  what  can  really  be  I 
done.     The  invitation  has  been  heartily  responded  to  by 
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several  hundred  gentlemen,  and  the  proceedings  com- 
menced on  the  27th,  and  were  concluded  on  the  29th 
August. 

With  a  view  to  prepare  the  miads  of  the  municipal 
deputations  for  the  subject  to  be  treated,  Herr  Uppenborn 
compiled  a  brochure  of  271  pages,  profusely  illustrated, 
under  the  title  of  "The  Supply  of  Towns  with  Electric 
Current."  This  enabled  the  members  of  the  meeting  to 
take  a  rapid  glance  at  the  various  systems  available,  and 
also  gave  them  an  idea  of  what  they  would  see  at  the 
exhibition  itself. 

The  Mayor  of  Frankfort  presided  at  the  meeting,  and 
stated  that  they  had  felt  desirous  of  letting  their  colleagues 
in  municipal  atfairs  see  what  progress  had  been  made  in 
electricity.  The  first  paper  read  was  by  Herr  Uppenborn, 
who  dealt  with  continuous,  alternating,  and  rotary  current 
dynamos,  accumulators,  arc  and  glow  Tamps,  electromotors, 
etc.,  putting  the  information  which  he  gave  in  a  popular 
way,  as  pure  technicalities  would  not  have  been  readily 
grasped  by  his  hearers.  He  also  described  what  was  to  be 
found  in  the  exhibition. 

In  order  that  practical  demonstration  might  be  made  of 
the  statements  contained  in  the  paper,  an  inspection  was 
made  of  exhibits,  the  meeting  being  conveniorttly  held  in 
the  Victoria  Theatre  of  the  exhibition.  Herr  O.  von 
Miller,  the  technical  manager  of  the  exhibition,  acted  as 
dcrrouf. 

In  the  afternoon  Herr  Andreas  Meyer,  chief  engineer,  Ham 
burg, raised  a  discussion  on  the  proposed  legislation  relating 
to  telegraphyand  electiic installations, in  which  hedcilt  both 
with  the  general  and  the  technical  features  of  the  position. 
He  stated  that  the  ground  occupied  by  streets  was  the 
property  of  the  towns,  but  that  in  the  past  the  surface  had 
been  mainly  used,  while  now  the  use  of  the  underground 
|)ortion  was  more  and  more  required.  It  was,  conse- 
quently, necessary  to  look  into  the  fpiestion  of  subways  for 
the  various  systems,  apart  from  gas  and  fiewers.  The  postJil 
authorities  in  this  niaLtur  claimed  a  prior  right,  and  objected 
to  other  conductors  because  of  the  disturbance  o[  the  weak 
telegraph  current  by  others  more  powerful.  It  was  rather 
a  pity  that  Steinhoil  had  discovered  the  earth  return,  as  it 
he  had  not  the  Post  Office  would  have  had  return  wires, 
and  would  not  have  raised  difliculties  as  regarded  electric 
supply  com{>anies.  As  matteis  stood,  the  Post  Oflice  was 
in  a  jwsition  to  make  itself  independent  of  powerful 
currents,  and  should  do  so.  Mayor  Becker,  of  Cologne, 
who  went  further  into  the  same  question,  was  of  opinion 
that  the  laws  on  the  subject  were  inconsistent. 

A  banquet  followed,  and  in  the  latter  part  of  the  evening 
various  amusements  were  atternied  by  the  various  members 
of  the  meeting.  On  August  2d  the  proceedings  began  with 
a  paper  by  Herr  Oskar  von  Miller  on  "  The  Different 
Systems  of  Distributing  Current  for  Lighting  and  Power 
Purposes  in  Towns."  By  means  of  diagrams,  experiments, 
and  the  use  of  non  technical  language,  he  imparted  much 
valuable  information  to  bis  hearers.  As  regarded  the  best 
system  of  distribution,  he  said  there  was  no  "  best 
system";  it  could  not  be  said  that  one,  and  one  only, 
should  be  employed.  Local  conditions  had  generally  to  be 
considered.  To  the  consumer  it  did  not  matter  whether 
he  was  supplied  with  continuous  or  alternating  current.  The 
special  advantages  and  disadvantages  of  one  system  more 
or  less  counterbalanced  those  of  others.  The  development 
of  all  was,  however,  such  that  electricity  was  not  now 
merely  a  commodity  for  great  cities,  but  also  for  small 
villages,  for  industrial  purposes  as  well  as  for  use  as  a 
luxury.  Herr  Ross,  of  the  Helios  Company,  pointed  out 
that  the  supply  of  a  town  with  electricity  was  not  so  much 
a  question  of  a  system  as  of  Hnance.  The  system  to  be 
employed  depended  upon  which  would  bo  the  cheapest 
acconling  to  local  conditions.  Herr  W.  Lahmeyor  followed 
with  some  information  respecting  the  transmission  of 
current  from  Offenbach  to  Frankfort,  a  distance  of  six 
miles,  ivhich  had  been  carried  out  by  his  hrm,  and  which 
would  have  been  looked  upon  as  impossible  a  few  years 
ago.  Further  inspection  of  the  exhibits  was  then  made, 
and  a  luncheon  was  given  in  the  exhibition. 

In  the  afternoon  Herr  \V.  H.  Lindley,  city  architect, 
Frankfort,  road  a  paper  on  the  various  systems  of 
electric  tramways.     He  stated  that  the  expenditure  for 


horse  traction  averaged  from  70  to  80  per  cent,  of  tW 
gross  reciepts  in  Frankfort,  while  with  electric  tractifla 
the  cost  amounted  to  from  40  to  60  per  cent.  Hi 
described  electric  traction  by  means  of  overhead  irf 
underground  conductors  and  of  accumulators.  The  !■«■ 
named  seemed  the  best,  but  it  had  failed  in  Hambur]g  tad 
Brussels.  Experiments,  however,  were  being  made  with 
accumulator  traction  on  the  "  Waldbahn,"  Fmnkfort^  Tb« 
fault  of  the  overhead  system  was  that  it  was  ugly  ud 
required  a  network  of  wires  in  the  streets,  while  uod«r 
ground  conductors  had  the  defect  that  they  suflTered  £roa 
floods,  short-circuiting,  and  so  on.  Up  to  the  present  it 
had  not  been  decided  what  was  the  best  system,  but  electric 
traction  must  nevertheless  be  heartily  welcomed. 

This  subject  gave  rise  to  some  discussion.  A  reproMDUr 
tive  of  Messrs.  Siemens  and  Halske  s(X)ke  up  for  the  under 
ground  conductor  system  as  carried  out  at  Buda-Pest^ 
whilst  an  engineer  of  the  Thomson- Houston  Company 
pointed  out  that  177  out  of  the  270  existing  electne 
tramways  were  on  the  Thomson-Houston  system. 

The  Opera  House  was  visited  in  the  evening,  and  thi 
assembly  concluded  by  visiting  various  municipal  works  on 
the  29th  inst. 


THE  TELEPHONE. 


[The   following   letter  from  the  Duke  of   Marlborougb 
appeared  in  the  Tijncs  of  last  Saturday.     It  is  interesting  , 
as  bearing  upon  the  telephonic  papers  read  at  Cardift.—  f 
Ei>.  E.E,] 


nteresting  J 
Caniifi.-H 

iphooe  t<x9 

ice  mB  wdlfl 
I  venturtfl 


Sir, ^Having  made  a  special  study  of  the  teleph< 
juftny  years,  both  from  its  connection  with  pure  science 
as  its  enoniioua  poaBibilities  aa  n  biwn  to  the  public, 
to  crave  your  indulgence  for  the  folKiwing  remarks.  The  pftper 
which  wttB  rotid  at  Cardiff  by  Mr.  Preeco  on  the  Paris  uad 
London  telephuuo,  and  the  efjually  interesting  i>apor  that 
followed  frnni  Mr.  Bonnott  on  a  complete  scheme  for  the  tele- 
phoning of  a  targe  tuwn  like  London,  mark  an  era  in  th« 
history  of  this  inventttin,  which  is  destined  before  long  to  beM 
impiirtant  a  factor  in  our  basineas  and  domestic  life  as  tlie 
telegraph  itself. 

Tho  rc&soiis  why  this  vronderful  invention  has  bo  sJowly 
developed  in  Entrhiud  are  probably  not  entirely  known  to  the 
public,  and,  on  the  eve  of  a  great  development  which  is  now 
likely  to  take  pUcu,  it  may  oe  interesting  t*>  some  of  your 
refiders  to  know  what  those  causes  have  been  in  the  past  and 
what  the  progress  is  going  to  bo  in  the  future. 

When  the  telephone  was  first  started  in  England,  and  the 
Post  t  >ffice  proceeded  against  the  United  Telephone  Company 
for  infringing  the  Telegraph  Acts,  it  was  decided  by  the  Courti 
that  a  t-clephone  message  was  a  telegram  withiii  the  meaning  of 
tliose  Acta,  and  that  no  one  had  a  right  to  uae  thia  invention 
save  the  Postmaster-General.  The  Post  Oftioef  however,  cama 
to  terms  with  the  telephone  com]>any,  and,  on  consideratian  of 
a  10  per  cent,  rtjyalty  on  the  gross  receipts,  the  Post 
granted  t^i  the  new  telephone  company,  and  subsequendj 
uther  telephone  companies,  Ucenses  of  26  years'  duration.  TTii 
liccuaea  were  of  the  form  of  all-England  liceiiaes,  and  won 
not  applicable  only  to  particular  districts,  and  the  only 
reservations  contained  in  them  were  that  the  Poatmaster- 
Uetieml  should  nut  ha  debarred  from  entering  on  the  telephone 
buflinesB  himself,  au<l  that  the  Post  Oftioe  should  have  the  right 
Ui  buy  up  the  teleph<^>ne  industry  at  a  valuation  at  every 
septennial  period.  The  Uni  septennial  period  in  the  license  of 
the  present  National  Comi>any  i>ccurred  last  year,  and  I  brought 
the  matter  to  the  attention  of  the  Uouae  of  Lords,  and  pressed 
the  Government  to  exercise  the  power  they  liad  and  undertake 
they  telephone  work  of  the  country  aa  a  branch  of  the  Post 
Office.  I  had  many  interviews  with  the  late  Postmast^r-Oeneral 
on  this  matter,  but  it  was  decided  that  the  sum  required  to 
establish  the  industry  on  a  proper  and  complete  aystetn  would 
be  so  large  that  the  Post  Onice  did  not  see  their  way  to  undar- 
take  the  work,  besides  the  fact  that  owing  to  the  ambiguity  of 
the  wording  of  the  puichase  clause,  it  was  impoosiblu  to  say 
whether  the  Govenniient,  if  they  served  a  notice  of  purchase 
on  the '^  National,"  would  not  have  been  obliged  to  pay  that 
company  the  whole  three  millions  which  their  share  capital  had 
amounted  to  under  the  various  schemes  of  amalgamation 
they  had  carried  out  with  other  companies.  As  matters 
are  to-day,  there  is  a  small  development  of  the  telephone 
^(ling  on  in  some  of  the  large  provincial  towns  of  England, 
but  the  system  is  inferior  and  the  cost  prohibitive.  In  London 
the  total  number  of  subscribers  does  not  exceed  a  few  thousand* 
and  these  are  almost  entirely  in  the  City.  Practically  no 
development  of  the  telephone  for  social  or  business  purpo«e 
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t%  while  the  price  in  nhnve  the  means  of  the  many.  In 
e  European  ti»wn5  the  telephone  entora  largely  into  public 
In  a  small  place  like  Chriatiaiiia^  for  inRtance,  the  whole 
nem  of  the  place  is  done  on  the  telephone,  as  also  is  the  case 
Stockholm.  A  report  from  the  Consular  service,  dated 
X  givoft  a  very  full  account  of  the  use  of  the  telephone  in 
way  and  Sweden.  The  price  does  not  exceed  £4  to  £4.  lOs. 
ymr  to  Bubscribers.  lu  a  town  like  London  we  might  fairly 
ict  that  one  in  50  at  least  would  be  subecribers  among  offices, 
»f  and  rvaidents. 

ne  iiuiuper>ible  diftlculty,  however,  has  existed  besides  the 
»  OOflt  of  £20  a  year  wliich  the  National  Company  have  been 
■ging  to  subftcribera — viz.,  that  the  system  has  been  a  single- 
i  system  of  overhead  wires  carried  on  poles  above  houses, 
tlie  return  current  between  subscribers  has  been  tfikeii  by 
earth.  The  consequence  has  bcon  that  the  telephone  has 
1  the  patience  of  everybwly  from  its  inaudibility,  while  the 
litive  system  of  exchanges  and  the  fewness  of  Chose 
langes  have  made  the  demys  in  *^  getting  through,"  as  it 
ailed,  on    the  teUphone   simply  intolerable.      Every   one 

has  got  a  telephone  in  his  house  to-day  is  in  open  revolt 
nst  the    instrument,    on    account    of     its    irritating     bull 

ita  subBe<}uent  failure  to  make  itself  efficient  as  a  means 
x>ii versa tion.  Now  all  this  is  changed  when  wo  come 
he  Paris  and  London  telephone.  I  have  hoard  the  tick 
he  watch  of  the  person  I  was  speaking  to  in  the  Uuo 
Grenelle  from  the  London  (lenoral  Pnst  Office,  and  I 
d  have  conversed  for  hours  as  if  I  had  been  in  the  saino 
D  with  my  correspondent.  This  telephone  is  a  complete 
allic  circuit  with  no  earth  return.  The  same  result  is 
?ed  at  wherever  the  twin  wire  is  used,  and  Mr.  Bennett's 
1  was  interesting  in  showing  that  it  is  eiisy,  at  a  very 
lerate  cost,  to  telephone  the  whole  of  London  on  the  twin- 
I  system,  and,  with  the  new  system  of  exchange  appliances, 

0  away  with  all  tho  delays  in  getting  through  frtmi  one 
on  to  another.  Moreover,  it  is  demonstrable  that  this  can 
ocoraplished  at  a  remunerative  profit  for  a  £10  a  year  sub- 
jtion  for  the  whole  of  the  London  district  of  five  milHons  of 
ibitants.  It  is  much  to  be  feared  that  the  National  Company 
never  be  able  t*^»  reduce  their  rate  to  a  £10  levels  as  all  the 
^ey  they  paid  for  patents  should  be  written  off  this  year,  their 
important patentsliavingoxpired.  Further,  their  Bystcraboing 
rely  single-wire,  with  overhead  connections,  and  with  no 
nul  scheme  for  dividing  London  up  into  central  exchanges, 
ould  be  necessary  for  them  to  relay  the  whole  of  their  wires 
exchanges  from  end  to  end  before  they  could  extend  their 
am  or  improve  their  service  to  any  practical  extent. 
auther  matter  of  vital  importance   is   to   be  able   to  gut  all 

1  trunk  wires  underground,  and  nf»t  only  free  the  air  from 
e  black  monstrosities,  but  also  be  able  to  establish  sullicient 
*  between  central  and  sub-atationa.  In  order  to  obtain  this 
ct,  it  ia  necessary  to  go  to  Parliament  for  powers  For  laying 
r  wires  underground.  This  is  about  Uj  be  done,  and  a  new 
pany,  which  possesses  a  license  from  the  Poatniaster-ficneral, 
K>ut  to  promote  a  Bill  before  Parliament  next  session  with 
object  of  establishing  a  complete  twin-wire  telephone  fler\*ice 
he  whole  of  London  on  the  basis  of  a  £10  a  year  rental, 
with  a  syabem  based  on  the  plan  worked  out  by  >Ir.  Bennett, 
hat  the  telephone  will  be  available  to  everybody  for  their 
neas,  their  shopping,  and  their  social  needs.  The  scheme 
most  interesting  one,  and,  with  tho  possibility  of  getting 
lie  trunk  linos  underground,  the  darkening  of  the  air  by 
3  cables  will  be  complotely  obvi.ited  and  done  away  with, 
may,  therefore,  hi>po  before  long  to  renliae  the  plans  set 
1  at  the  British  Association  incctini,'^  and  bo  able  fnmi  our 

writingtebles  to  speak  with  a  friend  in  his  country  home, 
ren  disoourse  with  a  friend  in  Paris  us  t<i  his  doings,  and 
convey  our  social  invitations  about  tc^wn  without  having  to 
D  interminable  notes  and  make  numberless  cab  journeys, 
I  to  no  avail. 


'HE    BRITISH    ASSOCIATION    AT   CARDIFF. 


aiDENTIAL  ADDRESS  BV  WILLIAM   HUGGINS,  Efi<j, 

I  {ContinxMl  from  page  209.) 

m  this  state  of  things,  in  which  the  massei},  though  nob  e<;[ua], 
I  the  same  order,  does  seem  to  prevail  in  many  nebulii\  and 
tve  given  birth  to  a  large  class  uf  binary  start).  Mr.  See  ha^ 
itly  investigated  tho  evolution  of  bodies  of  this  class,  and 
be  out  that  tnoir  radical  difforences  from  tho  solar  system  in 
elativoly  largo  moMiratioa  of  the  oompoaent  bodies,  aa  well 
the  higD  eccentricitiOB  of  the  orbit«  brought  about  by  tidal 
on,  which  would  play  a  more  imi>ortant  pait  in  the  evolution 
cb  systems.  Considering  the  lar(;o  number  of  the^o  hollies, 
aggeetfl  that  tho  solar  system  should  perhaps  no  longer  bo 
.-dad  as  representing  celestial  evolution  in  its  normal  form— 


» 


"  A  goodly  Paterno  to  whoso  t)orfocb  mould 
He  fashioned  them     .     .     / 


«Uier  as  modified  by  conditions  whloh  are  exceptional, 


It  may  be  well  that  in  the  very  early  stages  condensine 
are  subject  to  very  dilfereiit  conditions,  and  that  oonaensaUoQ  ^ 
may  not  alwayn  begin  at  one  or  two  centres,  but  sometimes  set  in  j 
at  a  large  number  of  points,  and  proceed  in  tho  different 
along  very  different  lines  of  evolution. 

Boeidoe  its  moro  direct  use  in  tho  chemical  analysis  of  the 
heavenly  bodien,  tho  spectroscope  has  given  to  us  a  great  and 
unexpected  power  of  lulvance  along  the  lines  of  the  older] 
astronomy.  In  the  future  a  higher  value  may,  indeed,  be  placed 
u[xin  thin  indirect  use  of  tho  speotroscope  than  upon  its  chemical 
rovolations. 

By  no  direct  astronomical  methods  could  motions  of  approach 
or  of  recession  of  the  stare  bo  oven  detected,  much  less  could  they 
be  measured.  A  body  coming  directly  towards  us  or  going 
directly  from  us  appears  to  stand  still.  In  the  ca^te  of  the  start 
we  can  receive  no  assistance  from  change  of  size  or  of  brightneaa. 
Tho  fltars  show  no  true  discs  in  our  instruments,  and  tho  ncaresfr  | 
of  them  is  so  far  off  tliat  if  it  were  approachmg  us  at  the  rate  of  a  ' 
hundred  miles  in  a  second  of  time  a  whole  century  of  such  rapid 
approach  would  not  do  more  than  increase  its  brightnetw  by  the 
one-fortieth  part. 

Htill,  it  was  only  too  clear  that  so  long  as  we  were  unable  to 
ascertain  directly  those  components  of  the  stars'  motions  which  lie 
in  the  line  of  sight,  the.speed  and  direction  of  the  solar  motion  in 
space,  snd  many  of  the  great  problems  of  the  constitution  of  the 
heavens,  must  remain  more  or  less  imperfectly  known.  Now  the 
spectroscope  has  placed  in  our  hands  this  power,  which,  though  so 
essential,  appeared  almost  in  the  nature  of  things  to  lie  for  ever 
beyond  our  grasp.  It  enables  us  to  measure  directly,  and  under  | 
favourable  circumstances,  to  within  a  mile  per  second,  or  even  le 
the  8|'«ed  of  approach  or  of  recession  of  a  heavenly  body.  This 
method  of  observation  haa  the  great  advantage  for  tho  astronomer 
of  being  inde[>endcnt  of  tho  distance  of  the  moving  body,  and  is 
thoE^foro  as  applicable  and  as  certain  in  tho  cose  of  a  bociy  on  the 
extreme  continen  of  the  viable  universe,  so  long  as  it  is  bright)  i 
enough,  as  in  the  case  of  a  neighbouring  planet.  I 

Dopplcr   had   suggested   as   far   back   as    1841   that    the  sam^l 
principle,   on   which  ho   hod  shown    that  a  sound  should  becomtti 
sharper  or  Hatter  if  there  wore  an  approach  or  a  recession  between 
the  ear  and  tho  Hource  of  the  sound,  would  apply  etjually  to  light  ; 
and  he  went  on  to  say  that  the  difTeronco  of  colour  of  somo  of  the 
binary  dtars  might  be   producetl  in   this  way  by   their  motions. 
Doppler  waH  right  in  that  the  principle  is  true  in  the  case  of  light, 
but  ne  was  wrong  in  the  particular  conclusion  which  he  drow  from 
it.     Even  if  we  suppose  a  Htar  to  be  moving  with  a  sulhciontly 
enormous  velocity  to  alter  Hcnsibly  its  colour  to  the  eye,  no  sucn 
change  would  actually  bo  seen,  for  the  reason   that  tne  store  of 
invifiible  light  beyond  both  limits  of  the  visible  spectrum,  the  blue 
and  the  rod,  would  be  drawn  upon,  and  light-waves  invisible  to  ufl  ' 
would  bo  exalted  or  degraded  so  as  to  take  the  place  of  thoaa^ 
raised  or  lowered  in  the  visible  region,  and   the  colour  of  the  star 
would  i-emain  unchanged.     About  eight  years  later  Fizeau  pointed 
out  tho  importance  of  considering  the  individual  wavo-lengths  of 
which  white  li^ht  is  com[X)8ed.      A»  soon,   however,  as  we  had 
learned  to  recognise  the  lineH  of  known  subatancefl  in   the  spectra 
of  the  heavenly  bodies,  Doppler's  principle  became  applicable  aa 
the  basis  of  a  new  and  most  fruitful  method  of  investi^jation.    The 
measurement  of  the  small  shift  of  the  celestial  linos  from  their  true 
position.**,  OS  shown  by  the  same  lines  in  tho  s|)ectrum  of  a  terrostial  I 
substance,  gives  to  us  the  means  of  aecertaininp;  directly  in  miles  i 
per  second  the  speed  of  approach  or  of  recession  of  the  heavenly 
cKMly  from  which  tho  light  has  come. 

Au  account  of  the  fiitit  application  of  this  method  of  reeeareh  to 
the  stars,  which  woe  made  in  my  observatory  in  1868,  was  given 
by  Sir  Gabriel  Stokes  from  this  chair  at  the  meeting  at 
Exetor  in  1H69.  The  stellar  motions  determined  by  me  wore 
shortly  after  confirmed  by  Prof.  Vogel  in  tho  case  of  Sirius,  and  in 
case  of  other  stars  by  Mr.  (^hrislie,  now  Astro  lomer  Royal,  at 
Greenwich  ;  but  necessarily  in  consetmence  of  the  inadequacy  of 
the  inntruments  then  in  use  for  ho  delicate  an  enquiry,  theamounte 
of  these  motions  were  but  approximate. 

The  method  was  shortly  afterwards  taken  up  systemmatically  at 
Grocriwich  and  nt  the  Bugby  Observatory.  It  is  to  bo  greatly 
regretted  that  for  some  reasons  the  results  have  not  been  sulfa- 
cieotly  accordant  and  accurate  for  a  research  of  such  exceptional 
delicacy.  On  this  account,  probably,  as  well  as  that  the  speotro- 
Hcope  at  that  early  time  hod  scarcely  become  a  familiar  instrument 
in  the  observatory,  astronomers  were  slow  in  availing  themselvce 
of  this  now  and  remarkable  power  of  investigation.  That  this 
compjirative  neglect  of  ro  truly  wonderful  a  method  of  ascertaining  j 
wliat  was  otherwise  outside  our  powers  of  observation  has  greatly 
retarded  tho  progress  of  astronomy  during  the  last  15  years,  is  but  ' 
too  clearly  shown  by  the  brillijmt  results  which  within  the  last 
couple  of  years  have  followed  fast  u|x>n  tho  recent  masterly  appU- 
catioa  of  this  method  by  photography  at  Potsdam,  and  by  eye 
with  the  needful  accuracy  at  tho  Lick  Observatory.  At  last  this 
use  of  tho  spectroscope  has  taken  its  true  place  as  one  of  the  most  J 
potent  methods  of  astronomical  research.  It  j^ves  us  the  motioni 
of  approach  and  of  recession,  not  in  anguuLr  measures,  which  ^ 
depend  for  their  translation  into  actual  velocities  upon  separate 
determinations  of  parallactic  displacements,  but  once  in  terrestrial 
unit«  of  distance. 

This  method  of  work  will  doubtless  bo  very  prominent  in  the 
astronomy  of  the  near  future,  and  to  it  probably  we  shall  have  to 
look  for  the  moro  im[^K>rtant  discovcnes  in  sidereal  astronomy 
which  will  be  mode  during  the  coming  century. 

In  his  recent  application  of  photography  to  this  method  of 
determining  celestial  motions,  Prof.  Vogel,  assisted  by  Dr. 
Scheiner,  considering  the  importance  of  obtaining  the  spectrum  of 
aa  many  stars  as  possible  on  an  extended  scale  without  an  exposure 
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inconveniently  lon^,  wisely  determined  to  limit  the  part  of  the 
spectrum  on  the  plate  to  tho  region  for  which  the  ordinary  silver- 
bromide  geliitino  plates  are  mo8t  flonBitivo — nmnely,  to  a  8mall 
distance  on  each  side  of  (>«  and  to  employ  uh  the  lino  of  comparison 
the  hydrogen  lino  nonr  (i,  and  recently  also  certain  line«  of  iron. 
Tho  most  minute  nnd  complete  meclinnical  arrangements  were 
provided  for  the  purjwse  of  eecuring  the  absolute  rigidity  of 
tho  comparison  spectrum  relatively  to  that  of  the  star,  and  for 
permlttinf^  temperature  adjustments  and  other  necessary  ones  to 
be  made. 

The  [lerfoction  of  these  spectra  is  shown  by  the  large  number  of 
lines,  no  fewer  than  250  in  tho  case  of  Capella.  within  the  small 
r^ion  of  the  fl[)ectrum  on  the  plate,  Alrewly  tho  motions  of 
about  50  stars  have  been  measured  with  an  accuracy,  in  the  case 
of  the  larger  number  of  them,  of  about  an  BngliBh  mile  per 
second. 

At  the  TJck  Observatory  it  has  been  shown  that  observations 
can  be  made  directly  by  eye  with  an  accuracy  ecjually  groat.  Mr. 
Koeler's  brilliant  success  has  followed  in  great  measure  from  the 
use  of  tho  third  and  fourth  8i>cctra  of  a  grating  14,438  lines  to  the 
inch.  Tho  loarvellous  accuracy  attainable  in  his  hands  on  a 
suitable  star  is  shown  by  observations  on  three  nights  of  tho  star 
Arcturus,  the  largest  divergence  of  his  measures  being  not  greater 
than  six-tenths  oi  a  mile  per  second,  while  the  mean  of  the  three 
nights*  work  agreed  with  the  mean  of  five  photographic  determina- 
tions of  the  Hsmo  star  at  Potsdam  to  within  one-tenth  of  an 
English  mile.  These  are  determinationti  of  the  motions  of  a  sun 
so  stu[)endouBly  remote  that  oven  tho  mothod  of  parallax  practically 
fails  to  fathom  the  depth  of  intervening  space,  and  by  means  of 
light-waves  which  have  been,  according  to  Blkin's  nominal 
parallax,  nearly  'JUO  years  upon  their  journey. 

Mr.  Koolor  with  his  magnificent  moans  has  accomplished  a  task 
which  I  attempted  in  vain  in  1874,  with  the  comparatively  poor 
appliances  at  my  dis()owl,  of  measuring  the  motions  in  tho  line  of 
sigJit  of  some  of  the  planetary  nebula'.  As  the  stars  have  con- 
siderable motions  in  space  it  was  to  be  expected  that  nebulx 
Bhould  possess  similai-  motions,  for  the  stellar  motions  must  have 
belonged  to  the  nebulif  out  of  which  they  have  been  evolved.  My 
instrumental  means,  limiting  my  power  of  detection  to  motions 
ereater  than  23  miles  \)ev  second,  were  insutticient.  Mr.  Keeler 
has  found  in  the  examination  of  lU  nebuli><  motions  varying  from 
two  miles  to  *J7  miles,  with  one  exceptional  motion  of  nearly  40 
miles. 

For  tho  nebula  of  Orion,  Mr.  Kecler  finds  a  motion  of  recession 
of  about  10  miles  a  second.  Now  this  motion  agrees  closely  with 
what  it  should  apl.tear  to  have  from  tho  drift  of  the  solar  system 
itself,  BO  far  as  it  has  been  possible  at  present  to  ascertain  the 
probable  velocity  of  the  sun  in  siiace.  This  grand  nebula,  of  vast 
extent  and  of  extreme  tenuity,  is  probably  more  nearly  at  re«it 
relatively  to  the  stars  of  our  system  than  any  other  celestial 
object  wo  know  ;  still  it  would  seem  more  likely  that  oven  here 
we  have  some  motion,  small  though  it  may  be,  than  that  the 
motions  of  the  matter  of  which  it  is  formed  wore  so  absolutely 
balanced  us  to  leave  this  nebula  in  the  uniuue  position  of  absolute 
immobiUty  in  the  midst  of  whirling  and  drifting  suns  nnd  systems 
of  suns. 

(Tol/e  corUmwxL  ) 


ON  THE  TELEPHONING  OF  GREAT  CITIES.* 

iiV  A.   K.    UKN.NKTT,  M.l.t.t. 

A  matter  which  has  never  yet  been  seriously  faced  is  bow  the 
demand  for  telephonin  exchange  connection,  which,  after  the  htjwie 
of  a  few  more  years,  is  bound  to  arise  in  all  large  cities,  is  to  be 
met.  As  yet,  the  merest  fringe  of  telephony  a«  it  will  ultimately 
bo  when  developed  has  been  touched.  A  time  will  come  when 
every  shopkeeper  and  almost  every  householder  will  require  his 
telephonic  exchange  connection. 

What  is  possiblo  in  this  diroction  under  the  influence  of 
moderate  rates  and  a  reasonably  efficiont  service  has  already  boon 
demonstrated  in  certain  localities,  chiefly  in  Scotland,  where 
towns  boasting  of  next  to  no  manufacture?)  or  staple  trado  possess 
exchangee  far  exceeding  in  imimrtance  those  of  many  EngUsh 
towxu  of  three  and  four  times  the  {xipulation,  tho  prm(.'i]>ul 
supporters  of  such  exchanges^  after  the  manufacturers  and 
merchants,  being  professional  men,  as  doctors,  solicitors,  and 
accountants  ;  householders  ;  and  shopkeejiers,  as  grocers,  butchers, 
and  druggist^s. 

Aa  exchanges  so  comi>osed  continue  to  exist  and  increase  year 
after  year,  it  may  fairly  be  assumed  that  tho  subscribers  got  back 
their  rentals  in  eomo  form  or  another,  and  it  may  likewise  be 
argued  that  what  is  profitable  north  of  the  Tweed  would  be  found 
aaaally  so  south,  if  tiio  experiment  were  only  tried— as  it  certainly 
will  be  some  day. 

Then,  when  tnat  time  arrives,  and  tho  householders  and  shop 
kcei^ers  of  London  follow  the  example  of,  say,  those  in  llalashiels, 
ftnd  come  to  regard  a  telephonic  exchange  connection  fu  necessary 
to  their  business  as  the  laying  on  of  water  or  of  gas,  a  problem 
will  present  itself  which,  although  not  entirely  free  from  diHicult}', 
will  not,  in  the  light  of  past  exi»erience,  present  any  insuperable 
obstacles. 

The  efficiency  and  tho  readiness  with  which  a  large  town  or  city 
can  be  telephoned  so  aa  to  meet  the  ever-increasing  domnnds  of 
the  inhabitants  will  depend  in  a  very  great  measure  on  how  tho 
work  is  laid  out  and  set  about  in  the  initiatory  stage. 

If  London  were  telephoned  In  the  same  proportion  asGalashiols, 
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it   would  possess  28,000  subscribers,   but   that  number  does 
nearly  represent  the  possibilities — far  from  it.      When  a  riv| 
attained  to  the  size  of  a  nation — for  is  not  London  a  oatioo 
iteolf  ?— it  behoves  us  to  look  forward.     We  muet  cert^nlj  tttUd, 
pQto  one  telephonic  exchange  connection  for  every  OOinhaJbi 
London  in  tune  to  come — a  modest  estimate  if  we  < — 
there  is  already  one  for  every  *200  inbabitanta   in  G 
some  other  towns,  which  are  the  merest  hanileta  in  com 
places  in  which  a  pistol-shot  will  carry  from   the  centre  to 
green  fields  in  any  rlirection.     With  fjondon's   present  po] 
of  ri,()r)<»,U4XJ  such  a  proportion  would  represent  1 1*2,000  aa' 
anr)  lis  the  |>opalation  increases  and   the  boundaries  extend, 
and  more  will  grow  tho  demand,  until  even  that  ^reat  namber 
appear  inadc<iuate  and  insignificant. 

Every  villa  in  the  residential  districts,  every  suburban 
keeper  will  be  on  tho  exchange,  and  the  telephoDO  will  aa^i 
in  London,  as  it  has  already  done  elsewhere,  the  butcher's  boy, 
grocer's  lad,  and  tho  baker's  man — at  least,  so  far  as  the 
calling  for  orders  is  concerned — and  tend  to  make  ue  more 
pendent  than  we  are  at  present  of  the  domestic  servant. 

As  the  new  generation  grows — a  generation    fatniliariMd 
its  cradle  with  the  word  **  telephone,"  and  the  idci   of   con' 
at  a  distance  with  all  and  sundry,  and,  conseciuently,  free 
the   prejudices  and    old-fashioned  methods  which   have,  in 
many  cases,  deterred  their  fathers  from  availing  thomselvee  of 
new  agent — every  young  man  starting  in  busineee   will  Older 
telephone  connection  at  the  same  time  that  be  orders  Ui 
light,  and  water,  just  aa  a  matter  of  course  ;  and  if  time  is 
at  all  for  8(>eculation  on  such  a  commonplace  aobject,  it  wiQ 
devote    to    wondering    how    his  steady-going    progeniton 
without  it. 

As  an  indication  of  how  the  telephone  idea  is  taJcin^  root,  I 
mention  that  the  builders  of  a  now  block   of  btisinea;  offiov 
Manchester  propose  to  put  a  permanent  connection  to  the  Mi 
Telephone  Company's  exchange  into  each  suite  of  offices,  psi 
the  subscriptions  themselves,  and   charging  their   tenants 
extra.     This  is  one  of  the  first-fruits  of  cheap  ratea. 

The  i>OHt«ible  demand  being  conceded,  the  question 
it  bo  root ;  and,  if  so,  how  ?  "     I  answer  that  it  can,  and  I 
to  show  how. 

The  establishment  of  an  etiective  and  mpuUr  telephone  excbann 
in  a  hirgo  town,  and  one  that  can  be  aaded  to  and  extended  frswj 
and  economicallv,  without  pulling  down  what  has  already  be« 
dono»  involves  the  fulfilment  of  several  indispousable  cooditloDfL 

Firstly. — Speech  must  be  loud  and  distinct,  and  privacj  o( 
communication  complete ;  and  a  subscriber's  line  and  appustu 
must  be  adapted  ecjually  well  to  speaking  to  another  acron  t)u 
street  or  to  one  500  miles  away.  There  must,  furthermore,  be  u 
absence  of  all  disturbing  sounds. 

Sf^ondly. — Tho  arrangements  for  connecting  the  subecribcn 
together,  eubsefjuently  disconnecting  them,  and,  if  required, 
iuimediatoly  reconnoctiug  them  to  others,  must  be  so  oompleta 
that  eight  or  10  seconds  should  be  tho  maximum  time  oooopMd 
within  tho  compass  of  the  largest  town. 

Thii\Uy.  —  T\\G  rates  must  be  within  the  reach  of  even  anU 
householders  and  shopkeepers,  and  should  not  exceed  £d  |w 
annum. 

Fourthly, —Iho  general  design  must  permit  of  the  additioo  d 
new  subscribers  in  every  direction  anu  to  any  extent,  withoat 
Interfering  with  the  work  already  done.  J 

All  these  conditions  can  bo  complied  with.      What  is  oeeetl 
sary  to  do  to  meet  them  can  be  broadly  indicated,   andar  thracnl 

headings. 

L  The  universal  use  of  metallic  circuits,  and  the  absence  fron 
the  line  of  intermediate  electromagnets  and  other  ngnalUiif; 
devioes,  which  tend  to  damp  and  deform  the  electrical  vibratioaf 
which  constitute  telephonic  speech. 

2.  Tho  provision  of  moans  by  which  certain  and  inetantaoeow 
communication  can  bo  establish»l  between  subscriber  and  operiior, 
and  between  one  operator  and  another. 

3.  The  division  of  the  town  to  be  telephoned  into  districts  or 
sections  not  exceeding  a  square  milo  in  area,  each  of  which  is 
worked  from  a  switch  room  placed  at  or  near  its  centre. 

Tho  fuifUmentof  these  neceeeary  conditions  ia  easy,  provided 
the  undertakers,  whomsoever  they  may  bn.  are  in  possession  of  the 
right  to  opon  tho  streets  of  tho  town  and  lay  their  conductors  in 
the  samo  way  as  gas,  water,  electric  light,  and,  in  some  instancei, 
hydraulic  and  pneumatic  powor  conductors  are  laid« 

So  long  as  the  execution  of  any  scheme  is  subject  to  the  oaprioe 
or  the  blackmailing  propensities  of  individual  propriotorv. 
teloTihonio  service,  such  as  London,  the  lirst  city  of  tho 
ougni  to  possess,  will  remain  an  aspiration  and  nothing  moi 
has  always  been  a  bugbear  of  telephoulBts  in  this  country 
have  to  fax  their  wires,  not  whore  they  want  them,  but  w^faers 
are  jjormitted  to.  A  British  telephone  exchange  system  U  oon 
foquently,  generally  speaking,  tho  result  of  a  constant  endeavour 
to  reconcile  tho  desirable  with  the  impracticable — a  oompnMBifio 
rarely,  if  ever,  satisfactory. 

Legislative  assistance  to  the  oxt/Ont  of  placing  the  undertakers 
of   telephone  exchange  systems   on   an   equal    footing   with   ths 
ministers  to  other  public  wants  is  indispensable  to  the  carrring . 
out  of  a  scheme  designed,  not  only  to  meet  the  requiremente  of  tbM 
moment,  bat  those  of  a  reasonable  number  of  years  to  come.  ^ 

I  am  not  one  of  those  who  believe  that  there  is  no  deri^  in  the 
conduct  of  the  universe— that  railways  and  steamboftta  ars 
because  they  hap[)cn  to  have  happened ,  or  because,  Nowoomen, 
Trovithick,  Watt,  Stephenson,  and  Symington  chanced  to  have 
ideas — that  telegraphs  are  because  Gausa  and  Weber,  Cooko  Atii' 


1 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  4,  1891. 


233 


U  huautone,  and  Morse,  wero  sciontiHo  enthusinets— thnt  tele- 
phunos  ore  because  RelM,  V'Arley,  Bell,  Edison,  and  Hughes  were 
oovotouR  of  fame,  fortane,  or  notoriety. 

No  1  liAilwavB  and  steamers,  telof^raphe  and  telopbonoa,  are 
means  adopted  by  the  (freat  Designer  to  meet  the  nee(]H  of 
growing  (xipulationf* — to  render  jjossible  the  feeding  and  clothing 
of  the  over  increat-ing  millioni*  — tu  lay  undor  contribution  for  their 
benefit  the  utt'ennost  part«  of  the  earth.  They  make  the  world 
Iftrger  by  increiutin^  it**  capacity  for  population,  and,  at  the  Baino 
time,  smaller  by  cpiickoning  oommuuication.  The  means  at  the 
command  of  our  futherH  a  bunclrc<l  years  ago  would  not  Ruilico  to 
foc<l  the  populace  of  to-day.  Famine  and  (xs^titence,  without 
•uch  benohcont  provision?,  would  have  kept  bock  the  multiplica- 
tiun  of  the  human  race  ;  a  certain  atage  would  have  boon  reiiched, 
but,  without  the  now  appliances,  never  pag^od.  The  proceos  if 
still  ^oin^  on.  and  will  not  stop  at  telepbones  we  may  be  sure. 
The  future  ha^s  g-reater  wonders  in  store  than  any  wo  have  so  far 
«een.  Some  arc  already  casting  intermittent  scintillations  of  their 
briUiance  before — just  as  tel^raphs  and  telephones  were  talked 
of  ages  ago.  It  bos  been  truly  said  that  the  dreams  and  fairy 
tftles  of  one  generation  become  the  everyday  commonplaces  of  the 
neat. 

Starting  with  the  admission  that  the  telephone  is  neither  a  fad 
nor  a  luxury,  but  a  providential  provision  for  man*e  use  and 
benefit — a  practical,  earnest,  mattcr-offact  instruracnt,  which  has 
oomo  to  stay — wo  may  likewise  assume  that  it  is  not  riossible  to 
stifle  it,  to  relegate  it  to  obliWon,  or  even  to  curtail  its  natural 
extension.  Sooner  or  lator  it  will  be  universally  recogni»od  that 
the  KOneral  use  of  the  telophono  has  to  be  provided  for,  and  the 
legislative  sanction  I  am  now  advocating  will  bo  granted  in  order 
that  such  an  excellent  servant  may  bo  turned  to  the  best  account. 
Without  such  loeislative  issistance,  which,  I  contend,  cannot 
consistently  be  withhold,  seeing  that  it  is  granted  as  a  matter  of 
course  to  railway,  tramway,  and  other  companies,  the  efficient  and 
economical  telephoning  of  groat  cities  verges  so  near  to  the  im- 
poeeible  that,  auring  the  remainder  of  my  pa[>er,  1  shall  oHsumo 
that  it  will  be  forthcoming  at  the  proper  time. 

As  already  indicated,  the  syntem  of  the  future  for  all  large 
towns  must  be  founded  upon  the  use  of  multiple  ewitchrooms, 
OAch  serving  its  own  immodiate  neighbourhood. 

All  the  subscribers'  lines  will  then  be  short  and  economical  to 
construct,  while  the  switching  appixrntiis,  owing  to  sub-dixision, 
will  be  simple  and  cheap.  These  conditions  will  enable  the 
annual  payments  by  subncrihcrs  to  he  kept  down  to  a  miniiniim 
All  subscribers'  lines  will  bo  metallic  circuits.  To  the  Hritit^h 
Post  Office  (in  the  person  of  Mr.  W.  H.  Treece)  belongs  the 
honour  of  being  the  first  to  insist  on  the  necessity  of  double  wires 
for  telephone  exchangee.  The  Po«t  Otiico  exchanges  have  always 
been  constructed  on  that  plan,  and,  until  a  few  months  ago,  they 
were  singular  in  that  res^ioct,  and  the  only  o  ns  in  Great  Britain 
to  which  a  British  technicjd  man  could  rt  r  with  any  gratirtcu- 
tion.  Some  of  the  National  Tclephono  C'Om|>any'8  exchanges  Imvo 
not  been  without  merit,  but  being  t§ingle-wiro  ones,  their  founda- 
tions were  as  (quicksand,  and  no  amount  of  ingenuity  expended  on 
the  superetractures  could  oompeasato  for  such  a  radical  defect 
At  best,  the  faults  inherent  in  the  system  could  bo  [lalliatod,  not 
cured. 

So  long  ago  as  18H.1 1  warned  the  National  Telephone  Comjwiny 
of  the  error  thoy  wore  committing  in  persisting  in  the  use  of  tlio 
single-wire  system,  and  pointed  out  now  it  was  then  {wssible  Ui 
change  gradually  and  economically  to  metallic  circuits.  Tho 
op[>ortunity  was  lost,  and  now  cannot  be  regained  without 
sacrificing  the  greater  part  of  the  capital  they  have  expended. 

When  the  Mutual  Telephone  Comimny  stjirted  in  Manchester  I 
advi9e<i  chcm  to  have  nothing  to  do  with  single  wires,  but  to 
secure  privacy  and  frcoflom  from  disturbing  noises  by  using 
nothing  but  metallic  circuits.  The  advice  was  taken,  and  univors^il 
commendation  has  resulted. 

To  obtain  an  efficient  service  with  multiple  switchrooms  by  the 
aid  of  the  switching  apjiaratus  onlinurily  used  in  this  country, 
with  its  intermodiato  electromagnets  and  numerous  complications, 
would  bo  out  of  the  iiuestion.  A  nulical  departure  from  existing 
practice  must  bo  made  in  this,  as  in  other  particulars.  Fortu 
uutely,  the  way  out  of  the  dillicuUy  lies  ready  to  our  hand 

For  a  good  many  years  now  a  system  known  as  the  "  Maun  " 
has  been  operated  with  the  greatest  possible  succoas  in  several 
districts,  principally  in  Scotland.  This  system  is  unrivalled  in 
many  resp3cte.  It  enables  connections  to  be  obtained  with 
certainty  and  celerity  ;  it  renders  easy  tho  task-  on  some  of  the 
older  exchangee  an  arduous  and  froriucntly  impossible  one— of 
getting  rid  of  one  connection  and  obtaming  another.  It  simpliiios 
and  cheapens  switching  ap[>aratus  to  an  almost  incredible  degree, 
and  it  permits  of  connections  being  matle  through  many  switch- 
rooms  without  the  intervention  of  intermodiato  elootromagnetf<, 
so  that  DO  retardation  and  indistinctness  of  speech  results.  The 
system  poesessee  other  conspicuous  merits,  but  it  is  unnecessary  to 
enlarge  on  them  hero. 

In  coo  respect — and  in  one  only — is  the  *'  Mann  "  system  appa- 
rently more  complicated  and  more  expensive  to  instal  than  the 
ordinary.  It  necessitates  the  taking  into  oach  subscriber's  oflire 
of  a  branch  from  a  common  service  wire,  on  which  all  communi- 
cations with  tho  o[>«rators  are  conducted,  and  the  addition  to  eiufi 
subscriber's  instrument  of  an  extra  piece  of  apparatus. 

But  the  complication  is  more  imaginury  thnn  real,  while  the 
extra  cost  ol  tno  service  wire  and  fittings  is  saved  many  timen 
over  in  the  switchroom,  where  an  infinity  of  complicated  and 
ox  pensive  apparatus  is  dispensed  with,  and  where  faults,  and 
Attendance  by  skilled  electHciaus,  are  reduced  to  a  mmimum. 

The  main  feature  of  the  system  is  the  service  wire  already 
mentioned.    One  such  wire  is  allotted  to  every  60  to  100  sub- 


scribers, according  to  the  amount  of  traffic  passing.  During  the 
busy  hours  of  tho  day  operators  are  Always  listening  on  the  service 
wires,  so  that  subscribers  may  speak  and  be  hoard  without  any 
premonitory  signala  By  means  of  siMcially-oonstruot'ed  tele- 
phones, weighing  but  a  little  over  *2oz.,  attached  to  the  head  by 
springs,  tho  girls  are  enabled  to  listen  continuously  without 
fatigue,  and  at  the  same  time  keep  both  hands  free  for  operating 
t)uri>oses.  The  subscriber,  on  his  part,  can  at  any  moment  place 
himself  in  communication  wiib  the  operator  by  depressing  a  small 
lever,  which  has  the  etlect  of  changing  his  instrument  temporarily 
from  his  main  line  to  tho  service  wire. 

The  mere  depression  of  the  lever  suffices  to  secure  her  attention 
at  any  moment,  so  that  mistakes  can  immediately  bo  rectified  and 
an  explanation  askod  of  any  delay.  Tho  operators  have  not  to  do 
any  ringing  at  tho  oxclmnge,  tho  subscribers  working  their  own 
c;dl  bells,  thus  leaving  tho  girls  to  perform  only  tho  acts  of  con- 
necting and  disconnecting,  a  feature  which  greatly  contributes  to 
the  rapidity  for  which  the  system  is  famed.  A  deal  of  labour  is 
also  saved  by  the  absence  of  the  ordinary  shutter  indicators,  the 
pulting  up  of  wbieh,  after  they  have  been  dropped  by  the  sub- 
scribers, constitute  a  largo  part  of  the  ojjerator's  work  with  other 
systems.  The  general  |ilan  of  the  service  wire  is  shown  in 
l)iagram  I.  The  operator's  phone  is  always  earthed  ;  those  of 
tho  subscribers  only  when  their  levers  are  depressed. 
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During  the  night  and  slock  hours  tho  operators  do  not  listen 
coottnually,  but  the  depressing  of  the  subscriber's  lever  makes  a 
signal  which  the  operator  can  respond  to  so  quickly  that  she  ia 
r^dy  to  listen  as  soon  as  tho  subscnber  is  to  speak. 

The  marked  superiority  which  this  system  bad  shown  over  every 
other  in  Scotland  during  tho  years  1883-90,  induced  the  Mutual 
Telephone  Company  to  adopt  it  for  their  Manchester  exchange. 
It  was  accordingly  introduced  there  in  February   last,  and  baa] 
already  established  itself  firmly  as  the  best  in  the  estimation  of  1 
tho  subscribers. 

The  experience  gained  at  Manchester  has  enabled  the  one  objec- 
tion to  tho  **  Mann"  system — the  necessity  of  taking  an  additional  J 
wire  into  each  subscriber's  office— to  bo  overcome.  I 

After  having  designed  and  partially  oonstnicted  the  Manchester] 
Mutual  Exchange  on  tho  "  Mann  "  system,  it  occurred  to  me  thaC  | 
it  might  be  i>ossible  to  convoy  the  service  messages  between  sub- 
scribers and  operators  by  means  of  electrostatic  induction  between 
tho  subscriber's  metallic  loop  and  a  special  single  wire  run  out  for 
a  sufficient  distance  from  the  exchange  amongst  each  group  of 
metallic  circuita. 

On  arranging  tho  wires  and  apparatus  in  tho  manner  indicated 
in  Diagram  IV.,  it  was  found  tnat  such  a  plan  was  really  prao^f 
ticable.  Tho  connections  of  the  subscriber's  instrument  wera 
altered  in  such  a  way  that  on  depressing  the  lever  the  metallic 
circuit  (represented  by  M  in  the  diagram)  was  put  to  earth  through 
the  telephone.  The  metallic  circuit  then  acted  as  a  single  wire  of 
double  area,  tmd  whether  insulated  at  tho  switchboard  or  con- 
nected through  to  another  circuit  practically  formed  one  plate  of  a 
condenser,  the  other  plate  or  plates  of  which  wore  any  of  tba  | 
adjacent  wiree  that  happened  to  be  earthed  at  their  extremities. 

It  was  therefore  only  necessary  to  put  the  operator's  instrument 
in  permanent  connection  with  one  or  more  wires  runniDC  Ual 

to  the  subscriber's  metallic  circuit  for  a  short  distano^ 
any  of  tho  subscribers,  whose  instruments  were  so  fiti 
rounicate  with  the  operator  by  depressing  their  lovan 
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levers  were  not  depressed,  the  telephooee  were  looped  in  the 
metallic  circnits  aa  osual,  and  the  operators  could  neither  hear  nor 
be  heard. 

When  cables  were  used  containing  36»  or  even  72  metallic 
drouite,  it  was  only  necessary  to  connect  the  operator's  phone  to  a 
single  wire  placed  m  the  centre  of  the  cable,  or  to  the  metallic 


wire  on  which  the  operator  at  the  next  8witd»room  is  listening. 
(Diagram  V.) 

The  phenomenon  utilised  for  so oonveyiag  the  Mtvioe  messtga 
is  the  one  which,  under  the  name  of  inducUon,  baa  always  boei 
the  bane  of  telephoniste,  and  I  believe  it  has  never  been  turned  to  a 
useful  account  oefore. 
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DiAOiUM  II, — Plan  of  Tovm  with  One  Central  Switch  Room. 
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PiAQRAH  m.— Plan  of  Town  with  Two  Central  Switch  Booms. 
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M,  Subscriber's  Metallic  Circuit,  forming,  when  lever  is  depressed,  the  Subscriber's  side  of  the  Condenser. 
Lever,  changing  his  Phone  from  Metallic  Circuit  to  Earth.  *"  «  <^  -■•^  -»-  t»i__„_  «t  t  i. 
Operator's  sule  of  the  Condenser.        O,  Operator's  Phone. 


T,  Subscriber's  Phone. 


L,  Subscriber'a 
W,  Insulated  Wire,  forming 


Bheathing  of  the  cable,  to  obtain  perfectly  eood  speaking  when 
themet^c  loops  were  earthed  by  t^e  subscribers  depressing  their 
levers. 

When  a  connection  has  to  be  obtained  through  more  than  one 
switohroom  it  is  asked  for  bv  each  operator  In  succession  by 
depressing  a  lever  which  pate  Win  oommanication  with  a  service 


With  this  plan  it  becomes  unnecessary  to  take  a  separate  aanriee 
wire  into  each  subscriber's  office,  thereby  saving  expanse  and  per 
mitting  of  thinner  leads  being  employed. 

I  have  recently  devoted  considerable  thought  to  the  proUom  of 
telephoning  a  great  city  like  I^ondon. 

I  have  t«keQ  as  a  groundwork  an  area  of  92  aqnara  mSIea,  matF 
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irirLj  eij^ht  from  W.  to  E.,  and  four  from  N.  to  8.     Such  an  aroa 

out£  coinprii*o  the  greater  part  of  Londooi  from  She^herd'e  Bush 

(mehou^,  and  from  Primrose  HUl  to  Kcnninf^ton  OviU,  and 


include  the  chief  of  the  t«]ephonio  wealth  of  the  metropolia.  Bach 
[Xtrtiona  as  lie  beyond  arc  compnratively  poor,  nnd  can  bo  dealt 
with  readily  by  spociaJ  oBshoota  from  the  main  system. 

Comprising,  as  it  doea,  the  heart  of  London,  such  an  area  would 
contain  the  whole,  puburbs  and  all,  of  any  other  city  in  the  world. 
My  remarke  apply,  therefore,  to  any  large  town,  and  the  echemo 
curtailed  will  Ht  any  town  amaller  than  London. 

In  considering  my  plan  I  have  kept  Bteodily  in  view  the  con- 
ditions I  have  stated  to  be  indiBjMjngablc,  puttine  efficiency  first 
and  economy  f>ccond,  although,  a^  it  hapficna,  I  navo  found  tho 
two  m&ich  woU  together  ;  so  that  the  working  out  of  my  plan, 
OBpecially  if  permietnion  to  place  wires  underground  is  obtained, 
will  be  found  quite  compatible  with  earning  a  good  dividend  on 
£8  rates.  Witn  the  Mutual  system  vanishes  the  whole  costly  and 
complicated  paraphernalia  of  American  switchroom  ap[>aratu8 
which  hoe  been  so  blindly  copied  in  this  country.  As  an  instance 
of  the  economy  etl'ectod,  I  may  mention  that  in  a  switchroom 
nttc4l  for  5,(K)0  subscribers  the  first  cost  per  subscriber  on  the 
American  plan  is  about  £«1.  lOs.  for  switching  ap^mratuB  alone  ;  on 
tho  Mutual  plan  adopted  at  Manchester,  the  cost  per  subscriber  ia 
about  IDs.  The  difterence  in  cost  of  maintenance  is  even  more 
ptrikine,  while  tho  efficiency  is  altogether  in  favour  of  the  cheaper 
method. 

On  the  Amcriciin  plan  each  100  subscribers  occupy  0'9sciuare 
feet  on  the  switchboard  ;  on  the  Mutual  plan,  the  space  rerjuired 
for  100  t<s  exactly  5^in.  scpiare.  An  American  switchboard  for  5,000 
subscribers  is  lti2'5ft.  long,  and  it  occupies  325  square  feet  of  tioor 
s{mce.  A  Mutual  board  of  the  same  capacity  is  44ft.  lO^in.  long, 
nnd  occupies  104*7  square  feet  of  floor  s[jaoe.  A  Mutual  board,  con* 
Kequontly,  costs  about  one-seventh,  and  occupies  less  than  one- 
third  of  the  space  of  an  American.  The  matter  of  privacy  has  been 
bo  specially  studied  that  with  the  Mutual  switchboard  the  Oj^orft' 
tors  cannot  "tup  " — that  is,  listen  to  coiiverHation  between  sub- 
ccribers— an  ojioration  which,  with  American  boards,  can  be 
[jcrformed  continually  anil  continuously  without  the  subscribers 
being  any  the  wiser. 

As  already  indicated,  I  nropose  to  telephone  any  large  town  by 
dividing  it  into  pcctions  anout  a  square  mile  in  area.  It  will  not 
be  i>os8iblo  to  adhere  rigidly  to  such  a  division  in  practice,  as 
purkn,  river?,  and  oi>en  spaces  will  often  intervene,  and  in  very 
tictivo  commerciiU  quarters,  like  the  City  of  London,  smaller 
»'Gottons,  perhaps  as  many  as  four  to  the  square  mile,  would  no 
doubl  be  found  desirable  ;  but  an  approximation  to  the  tilan  will 
idways  bo  possible,  and  allowances  such  as  these  can  be  made 
without  departing  from  the  principle. 

In  *ho  centro  of  each  s([uaro  I  would  place  a  switchroom,  making 
thirty-two  sectional  or  branch  ewitchrooms  in  an  area  of  thirty- 
two  square  milos. 

According  to  the  configuration  and  general  rei|uirerucnt>4  of  the 
towti,  I  would  establish  one  central  switchroom,  as  in  Diagram  IL  ; 
or  two  such  rooms,  as  in  Diagram  fll. 

This  would  give  thirty-three  or  thirty-four  switchrooms,  as  the 
cose  may  be,  for  the  town. 

Tho  subscribers  in  each  section  would  be  connects),  each  by  a 
metallic  circuit,  to  their  appropriate  switchroom,  and  the  sectional 
^witchraom8  would,  in  tneir  turn,  bo  connected  to  tho  central 
roome  by  as  many  metallic  circuits  as  the  trajQSc  passing  through 
them  may  bo  found  to  rciiuire.  These  metallic  circuits,  joining 
the  sectional  awit<;hroom3  to  the  centra!,  I  call  junctions.  When 
two  centrals  are  used,  as  in  Diagram  IIL,  they  arc  connocted 
together  bv  additional  junctions.  In  addition  to  the  junctions, 
there  would  bo,  between  the  switchrooais,  a  sufficient  number  of 
8orvico  wires — that  is  to  say,  melalUc  circuits  reserved  entirely  for 
service  communications  between  the  operators. 

The  mode  of  operation  may  be  either  the  "  Mann  "  plan  pure 
imd  simple,  or  the  modification  of  it  which  I  haro  describeil.  The 
latter  would  bo  the  more  economical,  as  it  eaves  a  wire  to  each 
eubsoriber. 

At  the  sectional  switchroonis,  operators  would  always,  during 
busy  hours,  be  listening  on  the  service  wires  for  orders  from 
subscribers,  or  from  tho  central  ;  at  the  central,  operators  would 
similarly  be  listening  for  orders  from  the  sectional  operators. 

The  subscribers'  linofl  could  be  distinguished,  as  is  usual,  by 
numbers,  each  sectional  switchroom  having  assigned  to  it  5,000 
numbers,  tho  first  room  having  numbers  1  to  5,000  ;  the  second, 
numbers  5,001  to  10,000  ;  so  on  to  the  thirty-second,  which  would 
accommodate  numbers  15o,(X)1  to  160,000.  This  would  give  a 
nkeloton  list  more  than  sutliciQDt  for  one  telephone  to  50  inhabi- 
tants, and  would  take  a  good  manr  years  to  fill  up.  Further 
ex(>anslon  than  this  we  mav  safely  leave  to  our  children  to  deal 
with,  but  the  •^'*''  "bnhrooms  midway  between  the 

old   eneaet**  «  method  of  mooting   any 

domai  ^A  square-mile  scneme. 

Subsr  langc  in  the  number 

they  "-ity  of  making  such 

cha"'  ,'  a  comprehensive 

sc  •ambers  could  be 

av  /uishing  name  or 

c  Mie  upwards. 

'1  rvlso  be  known  by 
I  nh  should  preferably 

I  •'ould  have  to  be 

*  ■%  locality  of  the 

etc.   Sect  ions 
^e  known  by 

served  for 
■fAgeoos 

%  and 
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TUo  work  required  to  obUin  a  oonnoction  would  depend  on  the 
locality  of  the  calling;  and  called  HubBcribem,  and,  while  in  ovory 
cose  extremely  ox|>editiou8,  would  be  more  bo  in  some  casoe  than  in 
others. 

There  would  be  three  clnsoes  of  calU  : 

ClajW  I.  —From  a  /<7tbtfnher  to  anotker  niuattd  in  the  Mtnt  square- 
viiU  secfiou  and  connccttd  to  tfie  »ame  room. 

The  work  would  con8i8t  in  the  caller  depressing  hia  lever  and 
repenting  bo  the  operator  (who  would  bo  always  lifltening)  h'm  own 
number  lind  that  of  the  man  wanted,  as  "  20  on  4O0."  With  thia 
claas  of  cull  connection  should  be  efTected  in  two  seconds,  and  a 
smart  operator  would  manage  it  in  one. 

Class  II. — From  a  mthncribcr  on  any  «ccH<meU  room  to  out  joined 
direct  to  th^  central. 
In  this  case  the  caller  would  <lepro8«<  his  lever  and  say  to  the 
listening  orwrator,  "20  on  6,400."  The  sectional  operator  im- 
mediately nepreesea  a  lever,  which  puts  her  in  connection  with  a 
second  operator  listening  at  the  contral*  and  says,  **  6,400, 
Blue  \2"  Blue  1*2  bein^  a  juucliun  between  her  boanl  and  the 
central,  which  she  *<ee8  at  a  j^lance  to  bo  dinentjajjed.  While 
«ix>aking  ahe  would  |»eg  No.  20  through  t^  Bhio  l'_*.  The  centml 
operator,  on  receiving  the  message  would  know  that  flho  was 
retjuired  to  connect  subscriber  No.  6,4*>U  to  her  end  of  junction 
Blue  12,  an  operation  which  she  can  })crfnrm  in  one  second. 
Such  a  connection  should  bo  got  through  in  six  ceconds  at  the 
outside. 

Cx«AS8  in. — Fnam  a  »Hhtcriber  on  any  wHiowU  ftcUchroom  to  one 
Oft  any  other. 
Thifl  requires  an  additional  reuotition.  The  nailer  depreesen 
his  lever  and  says  to  his  mjctional  oj/erator,  "  6,*20O  on  19,406  "; 
the  operator  repeats  the  IntLer  iminber  to  the  central,  abiding 
the  name  of  an  unoccupied  junction,  as  '*  If), 406,  \Villo,»«len  2," 
at  the  same  time  making  iho  nocenwiry  connection  on  the  board. 
The  centnil  operator  in  tier  turn  doprea*»eH  a  lever  which  puts  her 
on  to  a  listening  ojxjnitor  at  the  sectional  room  to  which  No.  UJ,400 
is  connected,  ami  ro|:>enUi  the  number  with  tho  name  of  a  juiicUori 
to  that  room  which  she  eeew  to  be  free,  as  "  19,4<Kj,  KJchintind  23/' 
which  junction  hIib  ?imultftneou3ly  joins  lo  "  Willostlen  '.;."  The 
Hichiuonil  Hectional  o[>erator  [>egfl  No  19,406  on  to  junction  '2.S, 
and  the  connection  is  through.  The  average  time  oecupiod  should 
not  exceed  10  seconds,  and  in  practice  will  frequently  be  le^n. 
This  estimate  ia  based  on  the  tests  described  in  the  Ap[>endix, 
which  were  esfiecially  designed  to  ascertain  tho  average  time 
occupie*!  with  connections  coming  under  this  thir*i  cla]«is— that  is, 
thoBo  retpiiring  the  co-operation  of  three  operators.  I  am  so 
satifltiod  as  to  tne  accuracy  of  these  and  many  other  tests  that  I 
should  bo  prei>ared  to  guarantee  a  lO-second  service  between  the 
most  distant  sectioufi  of  an  area  as  large  as  London  if  telophotied 
as  described.  Exporionced  operators  will  dif<|>enHe  with  much  of 
Uie  speaking.  Thus  they  agree  to  work  the  junctions  connecting 
their  respective  exchanges  in  rotation,  beginning  with  No.  1. 
They  remember  which  tiiey  used  last,  so  find  it  unnecessary  to 
mention  a  number  when  asking  a  connection,  both  taking  the  next 
as  a  matter  of  couree.  They  know  each  other's  voices,  .^o  that  it 
is  suj>erUiiouH  to  mention  tho  Hectional  name.  Thus,  tho  last  con- 
nection would  he  got  through  fret^uently  in  this  way  : 

Subscriber  to  first  operator  *'6.2O0on  10,406," 

First  operator  to  second  o[jerator    ...     "  19,406," 
Second  operator  to  third  o|)erator     .      •'  19,406," 

all  the  rest  being  understood. 

The  skill  often  attained  by  a  girl  who  begins  switching  at  the 
ago  of  13  or  14  is  |jorfectly  marvellous.  When  listening  on  the 
service  wire,  some  of  them  can  comprehend  and  execute  without 
mistake  two  distinct  orders  spoken  eimulti&neously  by  dlfTerent 
Bttbecribers.  When  a  subscriber  gives  an  order  in  the  usual  formuU 
of  "No.  So-and-so  on  So-and-so," tho  girl  fre(|uently  inflorU*  thf 
first  switchplug  in  the  hole  corrcs|>onding  to  the  Hritt  number 
before  the  8ocond  has  been  spoken,  and  tho  connection  is  com- 
pleted by  tho  insertion  of  the  second  plug  almost  before  the 
subscriber  has  ceased  to  si^eak,  and  certainly  before  ho  has  time 
to  take  his  finger  off  the  service  lever. 

On  finishing  their  conversation  the  two  sabscribers  depress 
their  levers,  and,  giving  their  reHpectivo  numbers,  say  **  off,"  an 
"6,200  off.'*  and  *'  19,406  ofT."  On  hearing,  tho  eoctional  ojiorators 
remove  the  connecting  pegs  and  free  both  the  subttcribers'  lines 
and  the  junctions  for  further  connections.  The  sectional  operators 
could  also  give  the  word  **  off  "  to  the  central,  thus  *'  Willesden  2, 
otf,"  and  "Richmond  23,  off,"  but  this  would  only  be  necessary 
when  80  busy  that  the  demand  for  junctions  is  in  excess  of  tho 
supply,  which  would  never  be  the  case  on  a  well-managed 
exGoange.  It  usually  sutSces  if  the  sectional  operator  in  a  spare 
moment  notices  which  of  her  junctions  are  «till  engaged,  and  says 
to  the  central  "  Ail  otf  but  So-and-so  and  So-and-so. 

Districts  lying  beyond  the  3*2  square  mile  area,  in  which  it  may 
be  necessary  to  open  rooms,  can  be  attached  to  the  general  system 
and  served  as  rapidly  as  any  of  tho  home  sections.  Such  an  out- 
lying square  is  shown  in  Diagram  II.  As  in  all  the  others,  an  operator 
will  always  bo  listening  for  pubscribers'  orders,  and  there  will  bo 
junctions,  together  with  service  wirev,  to  the  [learest  switchroum 
within  the  home  area.  The  service  wires  will  be  joined  permanently 
to  the  service  wires  from  the  home  sectional  switchroom  to  the 
central,  so  that  on  the  outlying  operator  asking  a  connection  from 
either  the  sectional  o|3crator  or  the  central,  she  will  be  hoard  by 
both.  If  the  connection  is  one  with  which  the  sectional  girl  can 
deitl,  the  oentr&l  takes  no  notice.  If,  on  the  other  hand,  the 
subscriber  wanted  must  be  had  through  the  central,  Lho  operator 


there  will  give  the  connection  on  a  junction,  which  the 
operator  will  indicate  by  a  word,  as  it  were,  m  pasmitU.  Tim; 
the  cjilling  Hubrtcriber  depresses  his  lever  and  saya,  '*  24,002  m 
15,(X)iH."  Tho  outlying  o[>erator  depresses  a  lever  which  ooane* 
her  to  both  the  home  sectional  and  tne  central  operator,  and  «ay\ 
'Mr>.rM>8,  Ilford  4."  The  home  sectional  girl  adds,  "StraUort 
If)/^  and  tho  central  girl  knows  that  she  has  to  give  subocribtr 
No.  15,008  on  junction  Stratford  19,  to  which  tho  f«ectk>nal 
operator  has  already  joined  Ilford  4,  on  which  the  ouUyi&f 
operator  has  put  fluhscriber  24,002.  The  whole  can  easily  ni 
managed  in  10  sooonds. 

An  analysis  of  the  movements  retjuired  to  complete  a  connectioi 
by  the  Mutual  as  compared  with  the  American  system,  brines  oat 
the  merits  of  the  former  very  strongly,  and  sufnciently  acconat< 
for  its  superior  rapidity. 


Amkrican  System. 

Thrniufh  Ottf  Swilfhroovi. 

1.  On  seeing  drop  fall,  of>erator 

turns  down  table  key. 
!^.   hUigs  into   caller's  jack  and 
sneaks. 

3.  Test  lines  of  called  subscriber 
and,  finding  it  free, 

4.  Inserts  l>lug. 

5.  Depresses     ringing     key    to 
signal  called  subscriber. 

6.  Replaces  table  key. 

7.  Replaces  fallen  shutter. 

H.  On    receiving   ring-off  signal 

removes  plugs. 
9.   Replaces  ring-off  shutter. 


Total  9. 


MrTiUL  (o.'s  System- 

Throwjh  One  Strilrkroom. — Cor- 
res()onding  to  Claae  I. 

1.  On  receiving  caller *9  onloc 
through  telephone  (always  to 
her  ear)  operator  te«t«  called 
subscribers  line*  and,  finduig 
it  free, 

"2,   Inserts  plugs. 

3.  On  leceiving  tho  word   **o 
removes  plug. 


Total  3. 


AMKRroAy  System. 
Through  Tiro  SuHtchrooms, 
The    number    of    movements 
would  be  double  that  for  one 
-■switchroom,  or  IS. 


Total  18. 


Throwjh   Thru  Switchroonut 
Thf    nirnber    of    movement* 

would    bo    thrice   that    for    one 

switchroom,  or  27- 


Total  21. 


MctialCo.'s  St» 
Through  Two  Sicitch 
Ia.  Operator  A  receives 

order  and  inserts   plug  in  s 

junction  she  sees  to  ho  fpse. 
2a.   Depresses  key    and    repeat* 

order  to  o[>erator  B, 
3    Who  testJi  called  subecriber*! 

line,  and,  finding  it  fre«, 
4.   Inserts  plugs, 
.'i.  On  receiving  **  off"  openMr 

A  removes  her  plugs. 
6.  Operator  B  does  llkewtso 


Total  6. 


Throxojh     Thrtt    Siciichroom*^— 

CorreB|xinding  to  Class  III. 
I  A.  Operator  A  receives  caller'i 

order,  and  in»ert<^  plugs,  usiQjf 

a  junction  she  sees  to  be  free 
2a.  Depresses  key  and   repeoU 

order  to  operator  B, 
^H.  Operator  B    inserts    plu^ 

u«4ing  a  junction   she  sees  t« 

be  free,  and 
4  It.  J>epres8e8  key  and  repeato 

order  to  oiierator  C, 

5.  Who  tests  called  subscriber^ 
line  and  finding  it  free, 

6.  Inserts  plugs. 

7.  Operator   A    receives  "off* 
and  removes  plugs. 

H.  Oijcrutor   C   receives    *'off*1 
and  removes  plugs. 

9.  0|>erator   A   gives    "off"  tA\ 
operator  B. 

10.  Operator  B  removes  plogB. 


Toto!  10. 


NoT£.  — Movemonta  1a  and  t2A  and  ."^b  and  4b  are  simult 
one  being  done  with  the  loft,  tho  other  with  the  right  hand. 

It^iA-^ident,  therefore,  that,  roughly  speaking,  there  is  aboulj 
three  times  the  work  with  the  American  than  with  the  Mutua 
system,  and  that  the  latter  has  but  one  more  niovement  in  gettin 
a  connection  through  three  s^^itchrooms  than  the  former  hm 
through  one.  The  plan  I  propose  is  adapted  to  give  a  qoieke 
service  than  tho  Amortcan  one,  oven  suptK>t!>ing  the  meohaaleaUy 
and  timincially  impossibe  plan  of  concentrating  all  tbe  sabscriberv 
lines  in  one  huge  central  switchroom  were  adopteol  It  is  this 
fact  that  enables  mo  to  advocato  with  the  fullest  Iponfidence  a 
multiple  switchroom  plan  as  tho  best  means  of  tetephoning  s 
great  city.  The  modified  Mutual  system  in  combination  with 
such  switchrooms  solves  the  problem  of  how  to  dca^  with  very 
largo  exchanges.  It  enables  tno  greatest  simplicity  tp  be  main- 
tained throughout.  It  contains  within  itself  tho  p^nnciple  of  . 
indefinite  expansion,  and  the  larger  the  number  of  .-^ubelpnbcr! 
has  to  cope  with  the  more  oonspicuously  do  its  merits  shir 

The  size  of  the  switchrooms  would   d©  kept  within ^ 

limit«»  and  the  apr^aratas  conseciuently  would  be  simple  and  ^ 
The  largest  wouldf  bo  the  central,  but  even  this  would  have  u\ 
with  only  40,U00  lines  when  the  maximum  of  160,000  subscr] 
came  to  be  reached,  allowing  the  very  liberal  proportion 


L^ 
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|s>L  cf  junctioas  I  apprehend  no  difficulty  whatever  in 
kin^  40,OOU  lines  in  one  room.  The  floor  spnco  rocpiircd 
r  only  be  about  twice  that  now  wanted  for  5,0()0  Imea  on  tlie 
lean  plan. 

I  rent  nnd  other  expenses  of  so  many  switchrooms  may  be 
I M  an  objection*  but  ]  do  not  consider  it  at  all  a  Heriou^  one. 
I  apartmonta  would  autlico  for  the  Bcctional  roomie ;  many  of 
kroald  be  in  cheap  neighbourhoodSf  and  all  could  be  top  floors 

■ay  also  be  said  that  the  number  of  operators  required  would 
•at  i  but  80  it  would  bo  with  any  system,  and  tiio  wages  uf 
fMoore  of  girls  arc  neither  here  nor  there  when  the  economies 
Viae  effected,  and  the  prize  to  bo  won  by  any  com()any 
i  a  Bood  and  cheap  service  in  f«uch  a  town  as  London  are 

ih  a  service  would,  I  believe,  produce  a  circle  of  between 
)  and  40,000  subscribers  in  the  course  of  three  or  four  years. 
(Opl^otiing  that  London  only  managed  to  attain  tlio  present 
pt  Uolaehiels  within  that  period,  tho  number  would  be 
L  This,  at  £8,  would  mean  ii  ^ronii  annual  revenue  of 
pDO,  and,  duflucting  50  pur  cent,  for  working  ox|j<3nses,  a 
ivenue  of  £112,000.  Capitalised  at  5  \)gv  cent.,  the  sum 
Mnt«d    would   be  £2,240.(100,    or   £80   for  each    subscriber 

Stod.  How  such  an  amount  rmiUI  bo  ex[>endo<]  I  cannot 
0.  With  a  switchroom  in  the  centre,  or  nearly  so,  of 
Mnaarc  mile,  the  nverngo  length  of  the  subscribers*  lines 
fwonly  n  (|uartGr  of  a  mile.  Tno  cost  of  wires,  instruments, 
#itGbroom  httings  would  V>e£10perRubscriher  Atthe  outside. 
Ing  each  subscriber  with  another  £10  as  his  share  of  tho  cost 
I  junction  lines  and  central,  there  would  remain  a  balance  of 
Br  subscribor  for  conduits,  labnur,  anil  miscellanousexfienses. 
lat  thnt  I  do  not  know  how  such  a  sum  could  bo  p{)ent,  and  I 
9  that  after  a  short  experience  a  subscription  of  i'H  would  bo 
I  anoeoesBarily  high,  anrl  ca|:)able  of  substantial  reduction. 
Co  ensure  such  a  result,  the  systematic  working  out  of  a 
be  plan  must  l>e  iosisted  upon.  There  must  bo  uu  patching 
dies,  and  the  first  object  of  the  iiiidertukei's  must  not  bo  t-o 

money  by  hook  or  by  crook,  but  to  eMta.bli»h  nn  efficient 
lige.  That  done,  the  rest  will  follow  of  it.-*  own  accord,  and 
{ward  will  be  rich  exceedingly, 

.  Prceco  has  shown  us  how  ctlicient  telephonic  communication 
B  established  with  Pjiris  and  other  djatant  towns  ;  and  one 
(juence  of  tho  adoption  uf  tiucli  a  i^yHtoin  at^  I  hiive  described 
I  be  that  London  sub.«cMbers  would  be  able  to  spuak  from 
pwn  offices  and  houfies  to  the  otlices  and  hounes  of  suhscrihers 
fis.     The  adoption  of  moUdlic  circuits  in  BrussolH  and   [iinny 

coutinentul  towns  would  bring  them  ultto  within  raoj^o. 
9Dt  metallic  circuits  tho  scope  of  long-distance  tHcphoning 
ftrioted  within  much  narrower  limits  ;  for  int>itance,  London 
ribers  cannot  at  preaent  speak  to  those  in  Manchester  or 
pool,  except  by  the  aid  of  special  apparatus  corrcs[>onding  to 
rhich  I  would  make  universal. 

^success  of  tho  Mutual  Telephone  Company  in  Manchester 
le  oitod  as  an  Instance  of  what  is  possible  with  low  rates  and 
i  service.  The  rate  is  £5  to  shareholders,  and  £0  to  others, 
}he  average  is  very  nearly  £5.  10s.  Tho  exchange  com 
id  working  on  February  28tb  last  with  GS  «!ub>^eribers.  On 
BOth  there  wore  413  subscribers  connected,  and  the  not  protit 
p  month's  working  for  Manchester  centre  was  at  tho  rate  of 
ter  cent.  [>or  annum  ;  on  duly  31st  tho  number  connected  was 
representing  a  revenue  of  £2,K4(>,  and  th%  profit  on  tho 
t's  working  was  at  the  rate  of  5'04  per  cent,  per  annum.  At 
^e  date  the  amount  expended  on  the  Manchoflter  exchang^t 
12,469,  scarcely  £24.  12s.^  per  subscriber,  which  sum  not  only 
Wnted  the  cost  of  joining  up  the  50t5  subscribers,  but  included 
don  for  future  developments  on  anexceedin^dy  liber.il  ncaEo. 
ink,  therefore,  that  there  is  reason  to  believe  that  telephony 
ie  both  good  and  cheap  at  the  same  time,  and  that  in  the 
I  it  will  00  both. 


f  APPENDIX. 

an  existing  exchange  worked  according  to  Mann's  »<ystQm, 
Iperator  in  ordinary  course  of  business  doala  with  ISO  cod- 
•IB  per  hour,  or  exactly  throe  fjcr  minute,  of  which  about  half 
K)  bo  obtained  from,  or  given  to,  0[ieratorB  at  other  switch- 
k  On  A  special  trial  being  moflo,  by  several  in6[>&ctor3  being 
I  an  operators*  service  wire,  with  instructions  to  Hupplemont 
fdinory  traffic  by  demanding  connections  incessantly,  the 
^r  successfully  dealt  with  ^7  connections  in  exactly  ono 
I  She  therefore  got  through  5'[)5  per  minute  for  60  consecu- 
tinuteB,  which  givee  an  average  for  each  connection,  including 
|aent  disconnections,  of  lO'OOseconds.  Oftheee  she  completed 
paU,  223  had  to  be  asked  from  another  switchroom,  and  42 
Ig^veo  to  another  switchroom.  All  the  u^ual  incidental 
^00  properly  performed,  such  as  informing  callers  that  the 
Ober  wantecf  was  engaged  ringing  up  callers,  nnd  notifying 
Oie  subscriber  previously  advised  as  engaged  could  now 
d;  answering  repeated  demands  from  ira(>atieut  callers  for 
jbd  or  dilatory  subscribers  ;  informing  oi>erator8  at  other 
irootns  that  subscribers  wanted  could  not  be  had,  with  the 
p,  ood  subsequently  advising  that  they  wore  froe. 
mid  teats  were  made  to  ascertain  tho  rate  at  which 
Miona  involving  the  attention  of  three  dilTerent  o|)erators 
npondingto  CIms  HI*  of  the  proposed  Loudon  eastern)  could 
ppleted  and  subee<]uontly  got  rkl  of.  For  this  purpose  a 
joonversation  was  arrangetl,  each  subscriber  on  being  rung 
■ig  told  :  "This  is  the  telephone  manager's  office ;  is  there 
(  n^  inspectors  at  your  place  just  now?"     Two  leste  wore 

in  each  case  20  consocutiYo  connectioni  being  demanded 


with  subscribers  taken  at  random  from  Uic  list,  except  that  only 
those  wore  selected  whose  connections,  owing  to  tho  jtosition  of 
their  premises,  would  have  to  be  handled  by  three  ojierntors.  It 
woe  agreed  beforehand,  that  if  any  subscriber  callea  for  left  his 
bell  unanswered  for  60  seconds  the  expennnnitor  would  tell  tho 
ojierntor  lo  disconnect  and  give  anotlier.  The  tests  lo<>k  place 
during  bui>y  hours  of  tho  d^y,  and  were  imposed  on  the  ordinary 
traffic. 

TfM  i4.— Twenty  connections  were  mode,  but  the  twelfth  sub- 
Rcriber  asked  fordid  not  answer  within  the  iM^ulation  minute,  so 
that  only  19  model  conversations  were  held.  The  first  connection 
was  asked  at  lOh.  Ira.,  and  tho  twentieth  was  done  with  at  lOh. 
19m.  40b.  Deducting  one  minute  lost  over  the  subscriber  not  ob- 
tained, the  average  for  the  19  conversations  had  was  55'8  seconds. 

Ttiit  fi.— Twenty  connections  were  asked  for,  but  one  sub- 
scriber wos  engaged,  and  two  others  did  not  answer  within  the 
regulation  minute  ;  consG(.|uently  only  17  model  oonversations 
were  held.  The  first  connection  was  asked  at  noon  precisely, 
and  th&  twentieth  was  done  with  at  12h.  14m.  20s.  Deducting 
three  minutes  lost  over  tho  three  not  obtained,  17  conversations 
woro  completed  in  llm.  20s.,  giving  an  average  of  40  seconds  per 
oonvcrsutiun.  Of  tho  680  seconds  occupied,  only  136  were  taken 
up  in  asking  for  and  making  the  connoctions  ;  the  balance  was 
consumed  in  ringing  the  subscribers  called,  by  their  delay  in 
answering,  in  putting  tho  ntodol  tjuestion.  and  receiving  tho 
replies  which  were  not  always  conSncKi  to  a  monosyllabic  negative. 


EfiK.ATim.— In  Mr.  I'reece's  paper  on  **  Tho  London-Paris  Tele- 
phono,"  published  in  our  last  Issue,  in  the  lost  paragriiph — page 
212— the  figures  IH  and  3  should  rood   18  and   3.— Ed.  E.  &*. 


DiHCrsSlON  O.S  THK  PA[*ER^  OK  Mk.  PkIIUIK*   AND  MR.  BKyiTCTT. 

HaJor-Qeneral  Webber  said  that  in  such  a  pa|>er  as  they  had 
heard  from  Mr.  Proeco  they  were  at  a  disarlvantage,  because  the 
render  was  naturally  tied  down  by  his  ofhcial  |X>sition,  and 
did  not  give  to  liimself  or  those  with  whom  he  was  associated — 
they  being  public  officers— all  the  credit  that  they  deserved.  No 
doubt  many  of  thone  present  had  watched  what  nod  been  called 
long-distance  telephony,  as  accounts  came  out  in  tho  public  press 
from  year  to  year.  Thoy  had  seen  re[Jorts  of  ex[>eriments  that  had 
been  made  between  I'aris  and  lirussels,  associated  with  names 
which  he  nee«l  not  mention  there  ;  and  perhaps  they  had 
wondered  that  during  so  long  a  iieriod  no  great  sueoess 
in  e^iUblishinu  long  (Iistance  telephony  had  been  achieved 
at  nn  curlier  aato  It  wai»  owing  to  Mr.  I'reece  and  to  those  con- 
nected otficiuUy  with  the  telegraph  departments  of  Grett  Britain 
and  Franco,  assisted  by  that  great  factor  the  public  purse  of  both 
countries,  that  long-distance  telephony  had  been  made  a  success  ; 
and  that  chiefly  for  the  reason  thot  those  gentlemen  early  saw  that 
it  was  necessary  to  have  a  metallic  return.  Those  who  investi- 
gated the  subject  in  previous  years  had  in  view  the  utilising  of 
existing  telegraph  line^,  all  of  which  had  earth  returns,  and  all 
their  elTorts  were  in  that  direction.  The  credit  of  showing  that  a 
motallic  return  was  necessary  wi\fi  due  to  their  chief  electrician, 
fii*  also  was  the  inducing  of  those  who  had  charge  of  the  public 
purso  stringf*  to  incur  the  necessary  ext*endituro  to  enable  it  to 
DO  done  in  the  way  in  which  Mr.  Preece  had  described.  The 
achievement  which  Mr.  Preece  had  doscribwl  was  one  of  the  most 
marvellous  public  workn  of  this  kind  that  had  been  undertaken  in 
this  country  and  in  this  century.  As  regarded  Mr.  tiennetl'spapcr, 
he  was  sorry  it  had  not  been  read  in  ex<«7uo  as  it  deserved.  He  also 
thought  that  a  great  many  present  had  not  been  able  to  realise 
tho  \'ai  ue  of  what  he  had  brough  t  before  them.  He  had 
described  the  Mann  system  of  telephone  exchanges,  or  rather 
he  would  have  done  so  if  he  had  had  time.  The  whole  question 
was  one  that  was  very  much  before  the  introducers  of  the 
telephone  in  this  country  in  1880.  At  that  time  the  advantage  of 
a  metallic  return  was  well  known.  But  it  was  a  serious  uue^tion 
to  those  who  had  to  Hnd  capital  for  the  establishment  of  telephone 
exchanges  in  the  towns  of  Europe  to  incur  the  cost  of  two  wires 
to  every  subscriber.  The  cost  of  one  wire  was,  say,  £10  per  mile, 
and  tho  doubling  of  that  for  a  large  system  meant  a  very  consider- 
able outlay.  He  must  admit  that,  being  largely  interested  in  that 
establishment,  when  he  had  to  give  his  vote  he  gave  it  in  favour  of 
one  wire  and  earth  returns.  The  effect  of  induction  and  other  difii- 
culties  had  since  brought  about  the  conclusion  that  the  double  wire 
was  the  best  He  thought  this  was  the  natural  result  of  exporiencOa  i 
and  he  was  glacJ  to  see  that  people  were  going  to  use  this  system.  [ 
But  they  must  also  recollect  that  the  Mann  system  neoesaitated  M 
thii-d  wire,  not  a  third  wire  to  every  subscriber,  bat  one  between^^ 
say^  iJO  or  60  subscribers ;  and,  t-herefore,  increased  expenditure- 
ner  subscriber  was  necessary  in  tho  slia(>c  of  capital  outlay  on  lines. 
While  the  application  admitted  at  once  of  the  fllvBrdlflcation  of  the 
exchange  room,  tho  complication  of  linos  wa*  f 
increased.  The  really  interesting  fioint  in 
was  the  discovery— he  believed  ho  was  i' 
Bennett's)  discovery — that  had  been  poif 
IV.  It  was  a  most  interesting  outcoi 
experience,  because,  admitting  that 
best,  this  saving  in  a  branch  wire  int'^ 
an  important  factor  in  the  sueoess  of 
did  not  givo  credit  to  one  eosen' 
(the  speaker)  advocatod  in  1883,  at 
out  that  the  great  delay  in  tele* 
system  which   hod  boon  brought 

*  Mr.  Preoce's  paper  on  "  T| 
was  given  in  our  fait  faeue. 
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bod  only  started  exchanges  in  America,  and  had  not  found  out  one 
fundamental  error,  and  tlmt  woe  thnt  all  telephone  exchangee  were 
worked  by  the  Bwitchroom— that  id,  tho  central  office— having  to 
call  up  a  subscriber,  and  it  was  that  which  caused  delay.  But 
once  Ino  public  had  been  educated  to  follow  this  system,  it  woe 
extremely  difficult  to  change  them.  He  adrocated  the  dosing  of 
alt  the  offices  and  starting  anew.  The  success  of  Mr.  Bennett '0 
system  was  mainly  due  to  teaching  subncribors  ib  was  their 
duty  to  call  up  their  corresfiondent  directly.  A»  soon  as  they 
were  tnnght  to  do  that  they  would  get  rid  of  all  delay,  and  as  soon 
aa  that  was  recognised  in  a  few  exchanges  the  rest  would  soon 
follow.  There  was  no  doubt  that  tho  double- wire  Bvetem,  together 
with  the  essential  {.tart  of  the  Mann  system,  would  simplify  t-ele- 
phonic  work  in  the  future  Mr.  Bennett  described  how  the  young 
lady  in  the  switchroom  bad  two  little  telephones  attached  to  her 
ears,  by  which  means  she  was  place<i  in  communication  with  50  or 
60  subscribers,  and  by  which  a  considerable  amount  of  the  switch- 
room  apparatus  was  saved  ;  but  when  they  came  to  consider  what 
It  would  mean  to  have  wires  attached  to  your  ears  in  communica- 
tion with  r)0  or  60  persons  he  must  say  it  was  a  very  serious  thing. 
Mr.  Bennett  told  them  that  the  young  ladies  had  acquired  the  art 
of  not  going  mad  in  a  wonderfully  short  time,  and  if  they  began  at 
15  or  1(5  they  would  never  have  to  bo  Bent  to  a  lunatic  asylum.  He 
must  say  that  it  was  a  detail  to  bo  overcome,  no  doubt,  but  it  was 
likely  to  bo  problematical.  Mr.  Bennett  told  them  that  this 
ditiiculty  of  facing  the  demand  for  telephonic  exchanges  in  large 
cities  like  London  had  never  been  faced  before.  He  would  remind 
him  that  in  1880  he  (the  speaker)  laid  out  the  City  of  London  for 
200  exchanges,  and  plans  were  published  at  the  tiino. 

Mr.  Davoy  paid  that  Mr.  Preece,  who  was  responsible  for  over- 
coming the  difficulties  of  the  London-Paris  line»  bad  not  told  them 
all  the  difficulties.  He  would  like  to  ask  Mr.  Preece  whether  one 
of  the  great  difficulties  was  not  that  of  sending  a  message  through 
a  submarine  cable.  He  thought  a  mechanical  illustration  of 
nssisteft  induction  might  serve  to  rivet  on  their  mindn  the  great 
benefit  which  had  been  derived  from  what  Mr.  Preece  had  told 
them  woi*  the  greatest  improvement  in  tho  system.  He  had  nhown 
thorn  two  diagrams,  one  to  illustrate  what  he  (the  speaker^  might 
call  resisted  induction,  and  the  other  assisted  induction.  If  they 
drew  two  {>arallel  lines  and  put  two  geared  whools  between  the 
wires  and  touching  them  (assuming  them  to  be  geared  together), 
and  applied  force  to  the  ]>eriphery  of  one  wheel,  it  would  resist  a 
force  which  was  applied  in  the  opposite  diroctioii  on  the  periphery 
of  the  other  wheel.  That  was,  if  they  put  in  an  oven  number  of 
wheels  geared  together,  they  had  an  illustration  of  resisted 
induction.  But  if  tboy  put  in  an  odd  number  thoy  got  aasisted 
induction. 

Prof.  SUvanas  P.  Thompson  said  they  were  greatly  indebted 
to  Mr.  Preece  for  his  clear  doticription  of  the  London-Paris  tele- 
phone, and  he  quite  agreed  with  <*encral  Webber  that  they  ought 
to  credit  Mr.  Preece  with  a  little  more  than  his  own  modesty  nod 
claimed.  He  and  his  coadjutors  in  the  Cencral  Post  Office 
deserved  great  credit,  not  only  for  the  work  done  in  this  particular 
extension  of  the  telephone,  but  for  the  work  tliey  did  years  ago — 
more  particularly  in  Newcastle,  when  they  lea  the  way  to  the 
establishment  of  exchanges  on  a  more  rational  plan  than  that 
which  came  over  from  America.  They  were  so  apt  to  think  that 
American  electricians  le(i  the  way  —  they  told  them  they 
did,  and  ooca^ionnlly  they  were  believe<l  for  want  of  further 
information.  Now  tho  fact  was,  they  (the  Engliah)  led  the 
world  in  telejihonic  work,  and  not  tho  Americans.  Mr, 
Preece  and  the  Post  Offico  officials  at  Newcastle  established  a 
better  way  of  laying  out  an  exchange  thou  the  American  plan^ 
and  their  Scotch  friends  had  still  further  improved  on  it.  Tho 
British  Post  Office,  moreover,  bod  availed  itself  of  still  further 
improvements  that  hod  been  made  in  signalling.  He  had  tho 
misfortune  to  differ  from  Mr.  Preece  as  to  tho  theoretical  working 
of  telephonic  circuits,  but  that  did  not  prevent  him  from  tidrniring 
the  good  work  he  had  done.  Mr.  Preece  hod  said  that  be  did  not 
know  to  whom  was  due  the  credit  of  using  a  shunted  condenser. 
He  thought  if  Mr.  Proece  would  refer  to  an  old  work,  KreUcr'n 
JourncUfhe  would  find  niwijwr  by  Helmholtz,  about  IS50,  in  which 
the  efTect  of  using  a  shuntod  condenser  for  stopping  sparks,  or  the 
effects  of  oloctromagnotio  inertia,  wan  clearly  pointed  out.  He  waa 
glad  that  Mr.  Preece  had  accepted  the  propoi^ttion  that  retardation 
due  to  induction  was  antagonistic,  in  a  certain  sense,  to  the  retar- 
dation due  to  actual  capacity.  He  had  told  them  that  a  condenser 
properly  shunted  could  be  made  to  counteract  the  effects  of  self- 
Induction.  He  wished  that  Mr.  Preece  would  believe  that  induction 
could  counteract  the  effects  of  capacity.  The  retison  why  they  could 
telephone  through  lines  having  n.upacity  was  because  01  induction. 
That  rathur  difficult  proposition  was  laid  down  by  Mr.  Oliver 
Heavisido  ;  he  (the  speaker)  found  it  very  bardt  and  he  knew  that 
Mr.  Preece  had  not  accepted  it.  Their  attention  was  drawn  to  the 
very  pretty  mechanical  method  of  illustrating  assisted  and  resisted 
induction ;  ho  would  point  out  that  it  had  been  given  in  Prof. 
Oliver  Lodge's  **  Modern  Views  of  Electricity."  This  showed  them 
that  the  energy  was  not  propagated  up  one  copper  wire  and  down 
another,  but  ocroes  the  medium. 

A  Member  asked  Mr.  Bennett  whether  it  was  possible  to  recon- 
struct existing  exchanges  by  substituting  double  wires  for  single 
without  pulling  them  to  pieces  ;  or  whether  it  would  bo  necessary 
to  do  as  they  htui  done  in  Mancbeeter— viz  ,  make  a  new  exchange 
altogether  ?  In  that  case  the  enormously  watered  capital  of  the 
Kationnl  Telephone  Company,  which  amounted  to  about  three 
millions  of  money,  would  bo  absolutoly  useless.  Would  the 
present  company  bo  able  to  put  up  double  wires  without  producing 
a  loss  of  capital  1 

Kr.  S.  F.  Walker  congratulated  Mr.  Preece  on  the  results  he 
bad  obtainodf  and  oskod  il  be  had  had  any  trouble  with  leakage  on 
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the  London-Paris  line.  As  to  Mr.  Bennett's  pap^F./  i& 
been  of  opinion  that  the  question  of  the  inoi:Mi  of 
exchanges  must  be  faced  sooner  or  later,  i^rmnti  aa  the 
had  fully  expired  there  was  no  doubt  ihaHTwuilld  be  an 
development.  Everybody  would  have  tolcphoneis  if  they 
have  toem  cheap.  But  no  matter  how  much  branch  oenirtt 
multiplied,  tho  more  the  subscribers  were  increased  tbc  mors 
must  multiply  their  connecting  lines;  and  be  thought  when 
got  beyond  a  certain  point  the  rate  must  go  up  or  the  diti 
would  go  down,  unless  they  could  save  the  increaaod  cost  in  aooUa 
way.  He  was  very  plea<ied  to  find  Mr.  Bennett  tackling  tb 
subject.  Attendance  was  one  of  the  biggest  charges,  and  il  )h* 
Bennett  could  reduce  its  cost  in  the  way  he  suggest^,  *  "^"^ 
sending  telephonic  young  ladies  into  lunatic  asylums,  he 
univerpnl  exchange  work  several  degrees  forward. 

Mr.  BlakoBloy  asked  as  to  Diagram  4,  in  which  Mr.  Preeoe 
ft  longitudinal  section  of  the  line.  He  hod  put  the  telephoDtt 
Margaret's  Bay  in  shunt  and  the  telephone  at  Sangatt«  Im 
If  he  (the  speaker)  understood  aright,  the  St.  Margare*' 
telephone  was  in  shunt  when  used  to  London,  but  when  m 
was  talking  to  Paris  it  was  not  necessary  to  shunt  it.  Tl 
very  interesting,  but  he  thought  that  fact  could  not  be 
universally  true.  It  would  be  better  that  telephones  sbould  h 
series  in  other  coses.  The  way  to  decide  whether  they  ahooU 
depended  u{)on  certain  properties  of  the  cable  Itseli.  b 
Fig.  I  there  was  some  mistake.  He  supposed  Mr.  Preece  did  Ml 
mean  that  the  current  began  to  fall  or  rise  suddenly  and  eoM 
suddenly  7  It  began  gradually  and  reached  its  maximum  grwAviaUf. 
He  was  veryglacfMr.l*reece  had  arrived  atthe  principle  of  the  usprf 
the  shunted  condenser.  He  (the  speaker)  worked  out  the  theory  tf 
the  condenser  in  series  and  shunt  circuits  in  1884.  Prof.  ThompMi 
had  mentioned  that  somebody  else  had  used  a  shunted  condciiMr 
before,  bat  he  did  not  think  they  gave  the  theory  of  it.  Sr 
William  Grove  made  very  remarkable  experiments  with  a  eo^ 
denser,  but  it  was  for  sending  large  currents  into  the  primary  el  s 
Ruhmkorff  coil  by  means  of  an  electrical  machine,  and  gettisf 
extraordinary  sparks  in  the  secondary.  He  knew  the  effisct  TO 
produced  by  the  condenser,  hut  he  did  not  attempt  to  explain  iL 
Ho  (the  speaker)  would  have  liked  to  have  made  further  explaae- 
tiouB.  The  whole  thing  was  very  interesting,  but  it  required  ■ 
better  memory  than  ho  bad  to  carry  the  facts  of  the  ca«e  in  tus  heal 

BIr.  Qavcy  brie%  described  the  system  used  by  the  Post  OfficK. 
It  consisted  of  a  metallic  loop  and  signalling  ar range uieots,  s 
nmail  shutter  held  up  automatically  by  the  current,  and  a  tSBtO 
indicating  needle.  lithe  renter  wanted  the  attention  of  the  tels- 
phone  exclmnge,  by  pressing  a  button  tho  abutter  fell  and  the 
ordinary  connections  were  made.  When  the  renter  had  completed 
his  conversation,  the  mere  act  of  restoring  the  telephones  or  tubsi 
to  the  rests  sent  an  automatic  current,  which,  deflecting  the  needle 
in  tho  indicator,  advised  the  clerk  at  the  room  that  the  oonrens- 
tion  was  complete  and  the  connection  severed.  Mr.  BeoDsa 
suggested  in  his  paper  that  electromagnets  introduced  in  s 
telephone  circuit  caused  trouble.  Under  certain  circuxnstaDOflB. 
yes.  But  they  could  always  be  so  disposed  aa  to  cause  w 
trouble  whatever.  His  general  ext>erience  of  tho  introduction  of 
electromagnets  in  the  Post  Office  system,  with  indicators  in  sbotl 
circuiLt,  such  as  were  used  in  towns,  was  that  they  bad  no  «vfl 
effect.  U  thoy  were  introduced  on  long  truak  linos  the  efEeet 
would  be  to  ^'ory  much  dull  the  speech,  and,  [>erhaps,  to  retidtr 
it  utterly  impoi^sible.  But  this  could  always  be  overcome  by  uiiBg 
indicators  of  high  resistance  and  groat  self-induction,  and  bf 
bridging  them  across  the  line,  much  as  they  saw  the  telepbaae 
bridged  across  in  Fig.  4  in  Mr.  Preeoe's  paper,  instead  of  potttBg 
them  directly  into  circuit.  When  that  was  done,  the  efTect  on  Uw 
Bijcech  was  absolutely  inappreciable.  Tho  rapid  telephone  cuireau 
did  not  traverse  the  indicat^rji  at  all,  whereas  the  alow 
ringing  currents  were  distinctly  felt.  Tho  system  hitherto 
introduced  into  this  country  hod  always  been  to  minimise,  if 
possible,  thQ  number  of  exchanges  in  a  town,  because  if  these  wane 
mutttpUed  delay  was  always  introduced  in  putting  one  excfaanM 
in  connection  with  another.  With  many  exchanges  the  switch 
clerk  bad  to  connect  a  renter  through  his  switchroom  and  throueh 
one,  or  perha|is  two  or  three  others,  and  when  he  was  through  iM 
reply  came  that  tho  person  wanted  was  engaged,  and  all  the  work 
woe  wasted.  So  that  when  they  could  have  direct  lines  all 
centreing  on  one  exchange,  though  the  cost  might  be  iaer eased, 
the  efficiency  of  the  service  was  ihcreased  also.  He  would  venture 
to  say,  therefore,  that  in  all  towns  of  moderate  size  the  most 
efficient  service  on  the  whole  would  be  ons  that  centred 
the  whole  of  tho  wires  in  the  town  into  one  exchaags. 
1  n  towns  of  enormous  size  the  cost  of  a  service  of  that  cbaraeUr 
would  bo  absolutely  prohibitive.  Mr.  Bennett  had  Indicated  one 
method  of  multiplying  exchanges  which  was  certainly  very 
promising,  and  might  be  developed  later  into  a  very  useful 
system. 

air.  J.  Head  said  Mr.  Preece  had  shown  them  that  telepboM 
lines  of  500  to  800  miles  could  now  bo  made  and  workea  with 
perfect  success.  They  were  all  very  much  interested  in  being  able 
to  talk  from  Ijondon  to  Berlin,  and  so  on,  but  they  were  meet  of 
them  still  more  interested  in  being  able  to  talk  from  one  part  of 
their  own  country  to  another.  HOOmiles  included  the  most  distant 
uarts  of  that  country.  Would  Mr.  Preeco^s  experience  enoourage 
nim  to  say  that  within  a  measurable  distance  of  time  the  lo^ 
exchanges  in  the  country  would  be  so  connected  as  to  enable  them 
to  talk  with  their  friends  wherever  they  might  be  in  the  Uoiisd 
Kingdom  7 

A  Kember  asked  what  was  the  distance  over  which  telepl 
messages  could  be  sent  in  America. 

ICr.  WallAoe,  alluding  to  the  im[>ortant  remark  made  by  MTi 
Preece,  that  in  the  future  all  telephone  wires  most  go  aiidor< 
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k><^T»»«d,  sftid  that  this  would  take  some  time  to  do,  but  it  must  be 
^MM  of  the  objects  iviiich  all  persona  who  wiahed  to  construct 
proper  exchaoeea  mudt  have  in  view.  Of  couree,  it  could  not  be 
Odoe  by  the  Xational  Company  without  expending  a  tremendous 
Maoont  of  extra  capital,  and  doinf;  away  with  practically  the  only 
~  they  had  left  out  of  the  money  they  had  spent.  Perhaps  Mr. 
would  tell  them  whether  it  could  bo  done  by  the  Poet 
As  to  the  interconnection  of  towns,  too,  he  would  like  to 
hoar  something  from  Mr.  Preece.  He  thought  they  mi^ht  take  it 
Ihat  they  would  be  obliged  to  have  metallic  returns  in  the  local 
exrban^re^.  as  Mr.  Bennett  had  already  [xiinted  out. 

Kr.  Proaos,  in  replying,  said  he  would  take  the  questions  put 
(o  him  *cria(im.  Mr.  Davcy  hinted  that  he  did  not  refer  to  the 
snbmarine  eabte  as  an  obstruction.  As  a  matter  of  fact  he  had  done 
K>,  becau!<e  he  always  put  the  cable  aa  part  and  parcel  of  the 
whole  circuit,  and  when  he  used  the  term  K  he  included  that. 
Cables  were  a  very  ^reat  obstruction,  simply  because  the  electrical 
""  ity  they  possefused  bore  such  a  very  lar^a  ratio  to  that 
*  by  the  rest  of  the  circuit.  They  had  lound  thab  the  23 
of  cable  across  the  Channel  had  not  been  uereat  obstruction. 
^  In  th«  case  of  a  proixtsed  circuit  between  Louoon  and  Brui^seli, 
''    •  cable  of  60  miles  would  prove  a  rather  seriouH  obstacle.      Prof. 

*  Thuuipeon    referred   to   Krtller't   Journcd.      He    was  a   mine   of 

*  information.  If  anybody  wanted  to  know  the  history  of  any 
V  matter  electrical,  there  was  the  man.  If  they  wanted  any- 
^  thing  written  about  the  history  or  the  theory  of  electricity 
^*  there  was  their  philosopher  and  friend  ;  and  although  he 
m  had  then  heard  tor  the  first  time  that  Prof.  Helniholtz — 
^  the  greatest  living  authority— ^had  introduced  matters  relating 
^  to  condensers,  he  would  go  to  his  friend  and  learn  alt 
■-  about  it  in  a  very  short  time.  Prof.  Thompson  accused  him 
h.  of  not  accepting,  or  of  neglecting  something.  All  that  he  knew 
■t  was  that  in  electrical  matters  ho  invariably  accepted  truth.  If  it 
li  turned  out  that  he  was  wrong,  he  willingly  chsnged  his  view,  but 
IP  he  had  seen  mom  nonHtmse  written  on  that  subject  of  self-induction 
IB  than  any  other  in  the  English  Languii^^o,  and  the  reason  was  thut 
ftt     the  writertt  ou  electricity  did  not  alwaya  apply  the  »aiue  term   to 

ttbe  same  thing.  Thoy  were  not  oven  n|;reed  as  to  the  use  of  the 
simple  letter  L.  It  was  not  always  used  to  imply  the  same  thing,  and 
ki  the  result  was  that  some  of  Prof.  SiWanus  Thomueon's  friends  might 
b    have  used  L  to  indicatethe  very  reverseof  what  ne(thespeaker)iJid. 

tHe  would  find  out  from  him.  and  if  ho  was  wrun^  he  would  with- 
draw anything  ho  hod  f*aid.  As  It  was,  his  pa[>er  said  that  there  wero 
conditiouH  where  induction  favoured  tho  trans midt;* ion  of  ^[>oech. 
and  that  was  why  they  apoke  so  well.  Prof.  Thom|>8on  had 
referred  to  the  assistance  he  {the  speaker)  had  receivon  from  the 
Poet  Oflice  officials  in  carrying  out  those  works.  He  did  not  believe 
that  in  any  ser\ico  in  this  world  there  was  a  linor  body  of  men  than 
in  that  of  the  Uritish  Post  Office.  And  if  there  was  any  branch  in 
which  their  capabilities  come  to  the  front  more  than  another,  it  was 
in  the  electrical  branch.     They  bad   that  day  had  Hunio  reniurk.i 

^from  his  oldest  friend  in  the  i'ost  Olticeand  his  ablest  asHiHtanl— 
,Mr.  Gavey -who  hod  charge  of  tho  telegraphic  arranji^emdiitfi  in 
that  part  of  the  country,  and  there  was  no  part  of  tho  country 
where  telephony  hod  been  carried  out  to  greater  {>erfection  thnn 
■  down  there.  All  tho  towns  of  tho  valleys  of  South  Wa!es^ 
Swansea,  Newport,  Bristol,  etc.,  wore  in  direct  cotnmunictition 
with  each  other,  and  all  the  principles  of  cleai  H[je<.'cli  htul 
been  carried  out  there  in  their  highest  order.  In  New- 
castle, again,  there  was  Mr.  A.  W.  Heaviside,  in  Liverpool 
Mr.  Edwards,  and  in  London  Mr.  Cooper  and  Mr.  Brown. 
The  sole  object  of  those  men  had  been  to  benefit  the  public  lervice 
and  to  show  that  good  work  could  be  done.  Prof.  Blakesley  did 
not  understand  IHagram  I.  It  was  an  attempt  to  indicate  the 
appearance  of  the  current  ti»  it  wofi  received  at  the  distant  end  of 
the  circuit.  For  instance,  if  they  sent  a  current  from  Ireland  to 
America  on  the  submarine  cable,  it  was  recorded  by  a  Thomtton 
recorder,  and  the  line  of  the  recorder  was  a  curve  very  much  like 
that.  He  had  carried  out  a  heap  of  experiments  in  recording  tele- 
phono  currents.  Thoy  were  so  delicate  that  the  absolute  currents 
could  not  be  recorded,  but  by  the  use  of  a  very  powerful  primary 
current  and  by  the  aid  of  recorders  they  had  hc^u  able  to  record  a 
speech.  He  was  iiorry  to  say  that  he  hod  left  these  recordtt  behind 
him  in  London,  but  ho  would  have  very  great  pleasure  in  nhowing 
them  to  Prof.  Blftke^ley.  That  nio*ie — shown  on  Diagram  4  — 
was  practically  the  only  way  of  conneetinf^  up  t^jlephones  to  M*ork. 
In  tnat  case  they  utilised  tho  selfinduction  in  air.  Mr.  Gavey 
had  described  how  they  connocte^l  up  any  number  of  tclei>hones 
in  bridge  or  shunt,  so  that  intermediate  instruiiientR  did  not 
affect  the  circuit  at  all,  but  wore  assistant  rather  than  resistant. 
Mr.  Head  asked  u  qneHtion  as  to  the  |)OAftible  future  of  tele[»honic 
enterprise  in  this  country.  He  was  quite  right  ;  it  was  |)erfoctly 
possible  to  connect  together  any  two  towns,  and  to  place  thom 
within  decent  speech  ofeach  other  as  good  as  that  in  London  and 
Paris  ;  but  the  obstacle  was  an  important  one.  It  was  not  L  elec- 
tromagnetic inertia,  but  £  a.  d.  The  difficulty  was  not  that  that 
£  s.  d.  was  not  to  be  found  in  the  coffers  of  H.M.'s  Government. 
but,  aa  it  happened,  the  telephone  interests  in  this  country 
were  in  the  bande  of  private  com^Mnies.  It  was  for  thom 
to  spend  their  money  in  carrying  out  longdistance  circuits 
between  town  and  town ;  unions  the  public,  through  the 
House  of  Commons,  could  show  that  thev  were  better  served 
by  the  Poet  Office,  then,  as  a  member  of  the  Post  Office,  ho  (the 
speaker)  would  bo  only  too  glad  to  connect  Mr.  Head's  town 
in  the  north  with  his  town  in  the  south.  He  thought  he  had 
answered  Mr.  Wallaco'a  question,  and  as  to  Mr.  Walker's,  there 
was  no  doubt  that  leakage  had  a  beneficial  effect.  He  thought  it 
was  Mr.  Oliver  Heaviside  who  in  one  of  his  papers  pointed  out  that 
the  polarisation  effect  of  leakage  must  have  a  oenoficial  eflect,  and 
DO  ooubt  it  bad,  as  they  spoke  better  in  wet  weather  than  in  dry. 


In  reply  to  another  question,  they  did  talk  between  New  York  and 
Chicago — a  distance.he  believed,  of  800  milee — but  bedid  not  think 
it  was  commercial.  He  thought  the  greatest  diHtanco  over  which 
commercial  speech  was  carried  on  was  between  New  York  and 
Boston,  a  distance  of  300  miles. 

Vx.  Bennett  said   he  would  begin  bis  reply  by  apologising 
to    General    Webber,    for    it   was    within    his     knowledge    that 
General   Webber  contrived  and  planned  a  scheme   for  telephon- 
ing   London     as    far    back    aa    1 880.      But,     unfurtu nately ,    hia 
idvice  on  that  subject  was  not  taken,  and  tho  result  was  tho 
fortuitous   concourse  of   telephones,  now   known  as  the  London . 
telephone  system.     General  Webber  was    under    the  impreSBion] 
that  the  young  lady  operators  objected  to  always  listening  at  tho 
telephones.     The  reverse  was.  in  fact,  the  ea3e.     By  the  ordinary 
eygtom   the  wants  of  the  subscribers  were  made  known  by  the 
dropping  of  little  shutters,  and  it  was  necessary  for  the  girls  to  bo  I 
perpetually  rephicing  those  shutters  after  they  had  been  dropped, 
and  this  was  very  fatiguing  in  a  long  day's  work.     With  the  Mann 
system  all  shutters  were  dispensecT  with.      The  girls   had    light 
telephones  attached  to  their  ears,  their  handn  being  free,  and  they 
had  really  nothing  to  do   but  to  sit  still,  listen,  and   move  their 
bands  ;  whereas  with  the  American  system  thoy  had  practically  to 
be  jumning  about  all  day  long.     The  skill  attiiiueil   by  some  olj 
these  girls  was  very  marvellous.  Some  of  them  could  actually  tako 
messages  from  two  subscribers  simuttaneouslv,   and   understand 
them   DOth.     General   Webber  thought  that  it  would  pcrhaijs  be 
very  inconvenient  if  50  or  60  calls  came  at  the  same  moment. 
So  it  would,  and  he  did  not  imagine  they  could  manae^  r>0  or  60 ; 
but,  aa  a  matter  of  fact,  such  a  thing  never  happened.     When  a 
subscriber  uut  down  his  lever  to  give  an  order  to  the  operator, 
should  anotnor  subscriber  have  his  lover  down,  the  other  instantly 
knew  the  fact.     The  formula  for  Riving  orders  was  a  very   short  d 
otio  :  it  occupied  about  one  second.     The  calling  0ubscril>or  gavoj 
hie  calling  number,  *'400,"  and  added,  *'on20  *;  that  occupied j 
but  a   very    short    time.       Subncribers    got    into    the    habit    of  I 
waiting  for  ouch  other  ;   and  such  a  thing  as  50  or  60  speakin^p 
together   was  quite  out   of   the  question.     In   reply   to  another 
questioner,  ho  did  not  think  it  was  at  all  ftossiblo  for  the  National 
Telephone    Company    to    alter   their    existing   wires   to  metallic 
circuits.     As  Mr.  Preece  bad  told  them,  not  only  was  it  essential 
to  have  a  metallic  circuit,  but  it  was  necessary  to  erect  theooJ 
circuits  in  a  certain  way,  in  order  to  get  tho  bene6t  of  the  doubtol 
wire      Now,  it  would  bo  necessary  for  the  present  single  wires  not 
only  to  be  doubled,  but  their  position  on  the  nlandardH  and   poles 
would  have  to  bealtertnl  entirely,  so  the  cheaper  method  would  be 
to  take  thom  downi  aUogethor  and  erect  new  onos.    The  company  a 
preHunt  supporting   (loled  and   standards  would   come  in,  but  the 
cost  of  changing  single  to  double  wires  would,  in  hi;*  opinion,  be  a 
much  lis  tho  construction  of  a  new  system  would  cost.     There  wa 
another  difficulty   sbout  it.     It  would   be   inq>OK><ible  to   ohangol 
the   singlu    wirei^  into  double   ones   at  oiii;o.      The  process  musfe  [ 
go   on    gradually,  and   grave   dithculties    would    arise,   bocausaj 
it  would  bo  nocenfiary  to  still  retain  subscribers  with  single  wir 
to  s[)eak  to  tho!«G  who  hiid  rlouble  oftes.     Thiii  could  only  be  dono 
by  the  insertion  of  translators,  of  which  a  very  large  nun)b<5r  would 
have  to   be  provided,  and    the  switching  arrangeniHUtA  would  be 
very  gravely  complicated.     In  1SH3  ho  i&dvi.sod  the  Nntinnal  Com- 
]jany  to  effect  suon  a  change,  but  their  wires  were  then  few  ;  now 
the  as[ject  had  changed  altogether.     Mr.  Walker  thought  that  the 
multiplying  of   trunk  wires  would   be  a  very  costly  matter.     Of 
course,   they  could  not  put   down   new   junction    wires    without 
spending  money  ;  but  then,  it  must  be  recollected,  the  necessity 
for   these  junction    wires  would    not  arise   until   the   number   of 
subscribers   had  increased.     Every  subscriber  would,  of    coursei 
pay    an    annual    rental,    and    that    annual    rental    would    go    tOi 
tind  the  necessary  dividend  on  the  coat  of  new  junction  wire«»  | 
He  could  say  this  with  the  greatest  confidence,  beoauae  he  had  had] 
practical  ex[>erience  of  the  matter.     Mr.  Gavey  had  {minted  out 
now   it  was  poHsible  to  combine  eloctromagnets  with  telephonic 
circuits  without   s^Ktiling  the  speaking.     He  did    not  say  it  wob 
not  (Kisaibla  to  do  thut.      What  he  said  was,  it  was  not  done.     The 
American   Kystem    woa   followed    in   this   country  almost   blindly 
without  any  alteration,  and  a  part  of  thut  system  was  the  intro- 
duction of  electromttgnetson  the  wires  lit  the  Rwitchroom.      Every 
electromftgnot  took  away  from  the  efficiency  of  «|ieaking,  so   that 
with  the  present  system,  if  several  switchroonis  had  to  l>e  H|)okon 
through,  or  several  towns,  the  result  would  bo  that  the  ctficionoy 
of  speaking   would    be   porha^)s   altogether   destroyed.       He  bad 
kiiunii  thut  ux{>t.'n.Mivo  trunk  lines  between  important  towns  dO  or 
110  miles  afjart.  costing  thousands  of  pouods,  hod  lain  inopcrativo 
for  monlhA,    simply   necause   the   American  system   of  retainin^p  ( 
magnets  in  connection  with  trunk  linos  was  adhered  to. 


The  Alaminlum  Company. — The  palmy  days  of  aluminium  are 
apporently  gone,  if   we  may  iudge  from   the  statements  of  tho 
cnairman  of  this  (Jompany  at  the  annual  meeting  on  \VGdnetiday,i 
When  the  Comjiony  was  formed,  he  said,  the  price  of  alumioiuflT^ 
was  from  00s.  toTOs.  por  {lound,  but  the  price  hua  since  fallen  loCvQ 
6e.  to  Me.  a  pound — a  price  lower  than  the  estimated  cost  of  prodo^ 
tion.     At   that  price,  oven   with   their  improved   processes,  tli«» 
could  not  make  it  at  a  pro6t,  and  ho  doubted  if  anybody  was  makin 
a  profit  out  of  it.     Tho  only  ho()e,  therefore,  for  them  was  in  tl 
sodium  branch  of  their  business.     In  that  they  had  a  monopol 
They  were  now  engaged  in  protecting  the  new  uses  of  sodium,  t 
that  even  if  that  mono[>oly  were  challenged,  they  had  still  som 
thing  to  fall  back  upon  in  the  hold  which  they  might  be  able 
havo  in  these  now  uses.     Their  Bnancial  [xraitton  was  weak,  bnt ' 
did  not  despair  of  overcoming  all  difficulties. 
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CADSES  OF  VARIATION  OF  CLARK  STANDARD  CELLS. 

The  following;  table  ww*  inadvertently  omitted  from  Mr.  Swinburne's  j.)a{)er  on  this  eubject.  given  in  oar  last  iMoe. 
was  referred  to  on  p.  215,  col.    I, 

TeaTS  OF  Pasted  and  Cku^i. 


The  uAtt 


No. 

22/7/91. 

23/7/91. 

•24/7/91. 

24/7/91. 

25/7/91. 

29/7/01. 

30/7/91. 

2f^l9\, 

Quiet. 

AgiUted. 

Quiet. 

Aptatei 

1.650 

0-9994 

... 

0*99975 

1-00000 

liXKXW 

HKKMX) 

1-00000 

l-OOOOO 

«. 

1,661 

High. 

High. 

High. 

High. 

High. 

... 

... 

... 

... 

1,652 

No  circuit. 

... 

Low. 

Low. 

JjOW. 

Low. 

., 



1,653 

0  99965 

... 

OiK>95 

0  W)l)7 

o-(«n)7 

0  99968 

0-99979 

0*9999 

I-OOIO 

... 

1,654 

MXKJOO 

... 

1  <)(I00<) 

1   0<.KKK» 

(»-99*»>SU 

1  mnron) 

... 

... 

1-00000 

... 

1,656 

1  im:i 

... 

1  00002 

1  MXXXK) 

lUXXiH 

lOOUOO 

1-000077 

... 

••• 

1.656 

High. 

... 

High. 

HKn2 

1-0011 

1  •<XXH2 

1-00091 

HKX)25 

1-00045 

1-O0IM& 

1,657 

High. 

,, 

High. 

High.- 
lOCKW 

1*0011 

0-99Sti7 

Low. 

... 

... 

... 

1,668 

High. 

1  0U235 

l-OOH.-* 

1  •00077 

... 

... 

1-00158 

i-ooai 

1,612 

... 

OH977r> 

099725 

0-9994 

... 

... 

1,674 

•t  • 

... 

100015 

O'Mm.il 

0-90923 

0-00965 

0-9003 

1.675 

.*■ 

•>. 

1-00000 

i-obb-f 

0!M»t»:il 

099951 

0  99925 

O-MHU 

1,679 

... 

•  >« 

... 

0  999272 

0-999065 

0-99927 

0-91>925 

... 

1.681 

... 

... 

... 

... 

1  00(H3 

. 

,. 

1,685 

,,, 

>. . 

... 

... 

... 

0  99698 

0^98» 

1,688 

... 

... 

... 

... 

... 

... 

0  99875 

0-M83 

*  Shaken  np  with  xtnc  carbonate,      t  Not  altered  by  nhaking  op. 
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AiiJiMT  '24. 

142.18.  An  Improved  method  of  Insulating  and  laytag  eloctrio 
light  oonductora  unabrg.-^Oiid.  John  Farquharson, 
Wootllftixi  CotUx'^e,  High  wtrcet,  Acton. 

142G0.  Improvomcnts  In  apptianoos  for  tho  admlnUtratlon  of 
oloctriclty  to  horses  for  ouratlvo  purposes.  MoKOi^ 
II 11  III  111  and  Arthur  K;,'l»crL  Huinn!,  Lt>Iiu  House,  SVcf*!- 
b(ni rut)  road,  ForcHt    Hill. 

14273.  Transmitting  signals  by  means  of  an  eiectric  current, 
known  as  **  ShsdowKraph.*'  George  William  Hart.  35, 
Stodmanroad,  Xewark-on-Ti-ent. 

14295.  Apparatus  for  protecting  eleotrlo  Installations  for  tele- 
graphic, telephonic,  and  lighting  purposes  from  the 
effoots  of  lightning  or  dlschargoa  of  mtmospherlo  eleo- 
trlolty.  CieoiRe  William  Spittlo,  2S,  Southampton-build- 
ings, Ixindon.  (Coiuplute  spccitic^ation.) 
AuousT  25. 

14322.  Improvements  In  portable  eleetrto  Light  holders. 
William  Wallace  Savage,  110.  St.  James's-stroet,  Brighton. 
tWillinm  Wallace  Savage,  Canada  )  (C'oni^ilote  HpeciHca- 
tion.) 

14355.  Improvoments  in  telophonos.  Cu>&ar  Vogt.  Teuiple- 
chiimbert*,  lx)ndon. 

14379.  Improvoments  in  methods  and  apparatus  for  giving 
incroasad  life  and  ef&olenoy  to  arc  light  oarbona. 
Nathan  Morrison  Oarlund,  45,  Southnmplon  buildings, 
London.     (Complete  Bpocitication.) 

14386.  Improvements  in  or  appertaining  to  eleotrlo  motors 
<ioorge  Cecil  Uymond,  6,  Lord-street,  Liverpool.     (Ludwig 
(iubmann,  United  States.)     (Complete  s(»eciHcation.) 

14388.  Improvements  In  and  relating  to  eleotrlo  motors. 
CeorgeCocil  Dymond,  fi.  Lord-street,  Liver|MXil.  (Ludwig 
(iutmnnn,  (lorinany.)     (Complete  Kpecitii-ation.) 

14390.  Improvements  In  dynamo- electric  machines.  tSobastian 
Ziani  de  Fcrranti,  24,  SouLhampton-buildingr^,  London. 

14391.  Improvements  in  oouplings  for  insulated  electrical 
condnotora.  Alfred  Sbedlock,  24.  Southampton-buildinge, 
Ix)ndon. 

ArousT  26. 
14397'  Improved  eloctrio  wire  Insulating  composition.     Jaioes 

Stuart  Palmer  and  Frank  Stuart  Palmer,   78,  Clova-road. 

Foreat  (^Ato,  London. 
14400.   Improvements  In    mlorophonio   transmitters.     Gustavo 

Binswanger  and  Herbert  John  Coai^s,  71|  Queen  Victoria- 

street.  London. 
14444.  Improvements  In  apparatus  for  tho  supply  of  motive 

power  to  eloctrio  generating  statloiui  and  other  works 

George  Forbes.  24,  Southanjpton-buildiugb,  London. 

AoousT  27. 

14462.  Improvements  in  eleotrloal  appliances  for  antomatloaUj 

specifying    any    prodctcrmlnod    tempor.'iture.       Enoch 

Smith,  Hiinkchamber8,   Watt-rhouse-street,  Hulifax. 

14508.  An  Improved  arc  lamp.  John  Seaton  Warburton,  49, 
New-road,  Ciraya,  Eesox. 

14509.  Improvements  in  eloetrloal  transmission  of  power. 
BoDJamin  Joseph  Barnard  MilU,  23,  Southampton- 
buildingH,  London.  (Harry  Ward  Leonard,  United  Htates.) 

14517*  Improvements  in  microphones.     Siemens  Bros,  and  Co., 

Limited,  28,   Southampton-buildings,    London.     (Siemens 

and  Halsko,  Germany  } 
14518.  An  improved  oonstmotlon  of  primary  battery.     Henry 

Weymorech,  28,  Southampton-buildingB,  Loudon. 
14520.  Improvements     In     eleotroliers.       Jamee     Collins,     47, 

Lincoln's-inntioldfl.  London. 
14525.  Inprovementa    in    electric    safety    lamps     for    mines. 

Charles    Nestor    Gau^eutea,    22,    Southampton-buildings, 

London. 


fittings.     R.    H.    Newington    and    E.    Priddle,    4,   Berry* 
»u-oot,  ClcrUunwell,  London. 
HaOiV   Improvements    In    telephonlo     switching     mppttm 

KriiCHl     Frjink      Fiirlndn     and     (Jrif*t     find      Turner.    S^ 
Graccrhurch'Htrcol,  London. 


lllHj-J. 
V24%[k 
1519L 

1.-1673. 
15921. 


SPKCIFICATIONS  PUBLISHKD. 

IS90. 
Obtaining  motals  by  electrical  action,    (^owlos.     (Mstthi- 
e!'»'en.)     Sd. 

Electric  bells.     Lancaster.     Sd. 
Electric  lamps.     Shepard.      1  Id. 

Incandescent   eleotrlo   lamps.      Pauthonior  and  IIdosD' 
<iesf:eiice  Kiectri(pjG  Sociutf.      4d. 

Tolophotiio  switching  and  signalling.     Fraser.      Is.  liL 
Inoandesoent  eloctrio  lamps.      Dick  and  Macl^can.     Hd. 


IHOI. 
tiMO.  Printing  telegraphs.     Linville.     le.  7d. 
1IH4.  Printing  telegraphs.     Van  Hoovenborgh. 
1I5IU.  Diaphragms  for  ftlectria  ooUs.     Le  Sueur. 


ad. 

4<1. 


CITY    NOTES. 

Bra e1  linn  Submarine  Telegraph  Company. — The  receipts  fof 

lost  week  amounte<l  to  £4,739. 

West  India  and  Panama  Telegraph  Company.  —The  recciptj 
for  August  show  a  decresFe  of  jC951  as  compared  with  the  corre- 
Hponding  period. 

Eastern  Telegraph  Company. — The  receipU  for  Augu»i 
wore  £53.308,  ae  against  £52,606  for  the  same  |»eriod  of  1890.  sn 
increase  of  £797. 

City  and  Sonth  London  Railway. — The  traffic  receipts  for  tlio 
woek  ending  (and  including  Sunday)  August  •¥)  were  £716.  IlK, 
against  £728  for  tho  week  ending  Aug.  *2£ 

Eastern  Ejctenslon  Telegraph  Company. —The  receipU  for 
August  amounted  to  1*41,791,  im  ai^uinyt  £4t),5-J6  in  the  corrt' 
uponding  period,  t*howinj4  a  dccrea.se  of  £4,735. 

Western  and  Brasllian  Telegraph  Company.  The  rcoei{ils 
for  tho  pa«t  week,  af tor  ileducting  17  |.>er  cent,  jjayable  to  tfas 
London- Via  lino  Broziliiin  Comjjaoy,  were  £3.215. 

DlToot  Spanish  Telegraph  Company. --For  the  half  yeskr  cndel 
.June  IM  last  tho  Directors  recommend  the  pavment  of  a  divtdeiHl 
at  the  rate  of  10  per  cent,  on  the  preference  anaree.  and  ut  ihc  rats 
of  5  per  cent.,  free  of  income  tax.  upon  tho  ordinary. 


COMPANIES*  STOCK  AND  SHARE  LIST. 


Name 

PsUL 

Bruah  Co 

_  Prof.     

India  Rubber.  OutU  Peroha  &  Telegraph Oo 

Hou8«-to-Houae       ,,.,  ... 

10 
5 

Metropolitan  Electric  Supply    

Loudou  Electric  Supply 

5 

Swui  United 

H 

St.  James*    ..* 

National  Telephone 

5 

Electric  Conitrnction 

10 

Weatminiiter  Electric 
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NOTES. 


Sophia. — The  contract  for  electric  lighting  in  Sophia 
IB  Stated  to  have  been  awarded  to  the  firm  of  Egger 
and  Co, 

Budapest.  —  Tho  Munici])ality  of  Budajmst  have 
decided  to  replace  20  per  cent,  of  the  present  public  gas 
laru(>6  by  eleotric  lamps. 

Belgrade, — The  concession  for  the  electric  lighting  of 
the  town  of  Belgrade  has  been  awarded  to  the  firra  of 
Tzikoe,  Pericles,  and  Case. 

Soathead. — The  Southend  Technical  Instruction  Com- 
mittee have  appointed  Mr.  G.  J.  Burch,  B.A.,  to  give  a 
course  of  instruction  on  "Electricity." 

Beneral  Telegraphs. — A  new  telegraph  line  is  to  be 
built  from  Kampore  Hat  to  Nya  Dumka,  which  is  at 
present  ii^tolated  from  the  network  of  wires  in  Bengal. 

Cork. — The  non-attendance  of  a  quorum  at  the  Cork 
Corporation  meeting  on  Tuesday  caused  the  question  of  the 
application  for  a  [)rovisional  order  to  be  put  olT  till  to-day. 

Egrremont. — The  Egremont  Local  Board  an  nounce 
fuither  preliminary  correspondence  with  regard  to  the  pro- 
posed electric  lighting,  but  the  matter  has  not  yet  been 
decided. 

Electric  Tanning. — Several  works  for  the  electric 
tanning  of  hides,  says  the  Bulletin  Into-^natianalj  are  at  full 
work  in  South  America,  especially  in  the  Argentine 
Republic. 

Bashbary. — A  curious  item  comes  from  Bushbury, 
where  it  ap{>oar8  a  meeting  of  the  inhabitants  met  in  the 
Electric  Construction  Comimny's  works  and  dccidotl  lo 
light  20  laro[)s — by  gas. 

Austrian  Electrotechnioal  Institutes. — Two  new 

electrotechnical  institutes  have  recently  been  opened  in 
Austi'ia,  at  Gratz  and  at  Bruun  ;  three  others  already 
exist,  one  at  Vienna  and  two  at  Prague. 

Tower  System  of  Lighting. — The  system  of  placing 
arc  lam|>8  on  ttjwers,  instoj."!  of  distributing  the  lamps 
along  the  streets,  received  its  quietus  in  the  taking  down  of 
the  towers  in  Detroit,  whore  tho  system  was  most 
advocated. 

Electrometallurgy, — A  work,  entitled  "  Traitu 
d'Electrometallurgie,"  by  M.  H.  Ponthiere,  professor  of 
electrometallurgy  and  indu-strial  electricity  at  the  Univer- 
sity of  Louvain,  is  just  (jublished  by  Gauthier  Villars,  55, 
Qnai  des  Saint-Augustins,  Paris,  pnce  lOf. 

Phosphorescence. — M.  Henri  Becquerel  is  studying 
the  jihenomena  <>f  phosphorescence  of  minerals  under  the 
influence  of  light  ind  heat,  and  hn[)GS  shortly  to  be  able  to 
announce  infonuatiou  which  may  have  an  im|K>rtant  bearing 
on  the  development  arul  storing  of  radiant  light  energy  in 
ita  most  intense  forma. 

Dalton  (Lanes.). — At  the  Lighting  Committee  of  the 
Dalton  Local  Board  last  week,  letters  were  read  from 
Messrs.  Nicholson  and  Jennings,  the  Manchester  Edison- 
Swan  Company,  Limited,  Messrs.  J.  D.  F.  Andrews  and 
Co.,  and  from  the  United  Electric  Light  C  impdny, 
resjiectively,  in  reference  tu  street  lighting  by  elocuicity. 

French  Submarine  Cables.— The  contracts  for  the 

manufacture  and    laying  of  two  cables  from   Marseilles  to 

^Onin,  and   Marseilles    to  Tunia,   respectively,    have   been 

^*^watxlod  thus :   Oran,  to  the  Socii''t4  (■t*nil*rale  des  Tale- 

Bo^Hones,  for  the  sum  of    2,47l,52'»f.  ;   and  Tunis,  to  M. 

nunmont,  P<Mit'de-Cherni,  Isere,  for  the  sum  of  ifibO,OQOL 


New    Electrical    Books.— Messrs.    Whittaker    and 

Co.  are  about  to  publish  a  small  work  entitled  "  A  First 
Book  of  Electricityand  Magnetism,"  by  W.Perren  Maycock. 
Tho  work  is  intended  for  the  use  of  elementary  science  and 
art  and  engineering  students  and  general  readers.  The 
same  firm  have  a  comprehensive  work  on  the  '* Telephone'* 
in  the  press. 

Maidstone. — At  a  meeting  of  the  Maidstone  Local 
Board  held  on  Wednesday,  the  committee    for    electric 

lighting  reported  that  they  bad  a  very  long  conference  with 
a  consulting  engineer  and  discussed  the  application  to 
light  certain  areas  on  trial.  They  recommended  that  the 
steps  already  commenced  for  obtaining  a  provisional  order 
be  continued. 

Electric  Mining. — An  interesting  item  from  the 
mining  districts  of  Colorado  says  that  tho  Virginius 
Company  have  contracted  with  the  Edison  Electric 
Company  for  the  erection  of  a  plant  for  the  transmission  of 
95  h.p.  a  distance  of  3^  miles  over  the  range  of  mountains 
14,000ft.  high.  Electricity  will  BU|)er8ede  steam  in  several 
of  the  neighbouring  mills  very  shortly. 

Electric  Fog  Signalling. — Another  invention  to  carry 
out  fog  sigtiallmg  by  electricity  is  being  introduced  by  Mr. 
Henry  Ramsay  Taylor,  of  Lossels  and  Taylor,  50,  George 
street,  Edinburgh.  This  constitutes  a  simple  means  of 
ringing  an  electric  bell  on  the  engine  as  long  as  the  signal  ia  ] 
at  danger.  It  is  actuated  by  a  brush  contact  or  wheel,  and 
the  contacts  are  worked  automatically  from  the  signal-box. 

Thomson-Houston  Meter.  —  The  Socic^t^  dea 
Cumpteurs  Cauderay  et  Frager — controlling  the  patents  of . 
the  electric  meters  of  these  names— have  made  arrange- ' 
monts  with  M.  Thurnauor,  tho  Pariti  ro[)rosentative  of  the 
rhomsun  Houston  International  Electric  Company,  for  the 
rights  of  construction  and  selling  uf  the  Thomson  meter, 
which  gained  the  tirst  prize  at  the  recent  municipal  com- 
[)ctitioii. 

Electric  Motors  for  Quick-firing  Ouns. — Electric 
motors,  it  its  stated,  have  recently  been  applied  to  Oatlingi 
guns,  to  make  these  automatic  in  their  action.  The  results 
have  been  surprising.  With  a  current  of  80  volte  and  about 
30  amperes,  tho  motor  making  150  revolutions,  1,500  shott 
per  minute  can  bo  Hred,  which  in  far  too  rapid  for  oidinary 
purposes.  A  regulator  is  arranged  to  diminish  the  rapidity 
to  any  desired. 

Electric  Tabulating  MachineB.~Mi.  fierman 
Hollerith,  the  inventor  of  the  electrical  tabulating  machine^ 
which  has  been  used  in  making  up  the  returns  of  the^ 
United  States  census,  has  ahipi>ed  to  Vienna  the  final  in- 
stalment of  the  order  for  a  dozen  of  his  machines  to  be 
used  in  making  up  the  rcturria  of  the  Austrian  census,  it 
is  said  that  this  order  came  unBoHcitel,  as  did  also  one  from 
Canada  for  five  machines. 

Elevated  Electrical  Railways  for  Berlin.— The 

Btitlin  corresp  ndent  of  the  Daily  Chrumde  says  that  Meaara. 
Siemens  and  ilalske,  the  eminent  firm  of  electrical  engi-l 
neei's,  have  submitted  a  pro|»osal  to  the  MiniMter  of  tha^ 
Interior  and  the  l^rlin  Municipality  for  tho  construction  of 
elevated  electrical  railways  throughout  Berlin  and  the 
suburbs.  They  pro|»oM  to  construct  eight  different  linett^ 
covering  some  40  miles,  at  an  estimated  c<Mt  of  H4,000,000 
mark«. 

Errata. — Our  attention  bat  been  called  to  a  aop 
awkward  misplacement  of  the  dia^aniu,  ntt  page^ 
1C4,  in  Mr.  Kapp's  |>a|>er  on  **  Electrical  Tran 
Power."     Fig.  9  should  be  Fig.    11,  10  sboui 
should  l>e   10,  12  should  l>e   13,  and  13  ihoi 
they  BUnd  they  reader  the  locUirs  (otbcrv 
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clear  and  easily  followed)  rather  hard  to  understand. 
Perhaps  our  readers  will  kindly  mark  their  copies  in 
accordance. 

Telephone  in  Kent. — Since  the  amalgamation  of  the 
South  of  England  Telephone  Company  with  the  National 
Telephone  Company,  the  telephone  system  has  made  groat 
progress  in  Kent.  A  line  is  being  worked  down  from 
London,  and  will  cross  the  Thames  at  Gravesend,  and  from 
thence  will  be  carried  from  Chatham  to  Maidstone,  whilst 
a  branch  line  is  being  constructed  to  Minster.  The  work 
is  being  carded  out  under  the  direction  of  Mr.  Burden,  the 
district  manager. 

An  Eleotrio  Gaxden  Pump. — Messrs.  Merrywcatber 
and  Sons,  of  G3,  Long-acre,  have  a  novelty  in  small  pumps, 
worked  by  the  electric  current.  As  many  of  our  country 
seats  are  now  supplied  with  electric  lighting  machinery,  it 
may  be  well  to  consider  how  the  electric  energy  may  be 
further  utilised.  Messrs.  Merryweather'a  pump  is  well  suited 
for  garden  work,  aa  it  is  only  necessary  to  hx  it  by  a  pond 
or  fountain  and  attach  a  suction  and  delivery  pipe,  when 
the  little  engine  will  project  the  water  in  the  usual  manner. 

The  Crystal  Palace  Electrioal  Exhibition.—  The 

special  committee  appointed  by  the  Electrical  Section  of 
the  London  Chamber  of  Commerce  to  co-operate  with  the 
directors  of  the  Crystal  Palace  Company  in  promoting  the 
success  of  the  exhibition,  consists  of  the  following  gentle- 
men :  Mr,  R.  E.  Crompton,  M.LC.E.  (chairman),  Major  S. 
Flood  Page  and  Mr.  Emile  Garcke  (vice-chairmen),  Mr.  J. 
E,  H.  Gordon,  B.A..  M.LC.E.,  Mr.  G.  Binswangcr,  and  Mr. 
Alexander  Siemens,  MJ.C.E. 

Blackpool. — On  the  recommendation  of  the  General 
Purposes  Committee  of  the  Blackpool  Town  Council,  it  was 
resolved  the  Mayor,  and  Councillors  Buckley,  Heap, 
Sergenson,  Kingsbury,  Leigh,  Pearson^  and  Ward  be 
appointed  an  Electric  Lighting  Order  Committee,  to  con- 
sider and  recommend  to  the  Council  what  action  the 
Corporation  should  take  under  tbe  Blackpool  Electric 
Lighting  Order,  1890,  with  authority  to  obtain  a  report  on 
the  subject  from  an  electrical  engineer  to  be  chosen  by  the 
committee. 

Automatic  Brush-Shifter. — The  principle  of  shifting 
the  brushes  to  suit  the  load,  used  on  the  Thomson-Houstou 
machine,  seems  to  be  likely  to  be  adopted  for  Brush 
machines  (at  any  rate,  on  the  other  side)  if  there  be  any- 
thing in  signs.  Mr.  Thos.  E.  Adams,  of  the  Brush  Company, 
Cleveland,  has  devised  a  set  of  double  differeritial  magnets 
coupled  by  rods  direct  to  the  brushoa,  whose  action  tends 
to  shift  the  brushes  of  a  series  arc  machine  according  to  the 
change  of  load.  A  sliding  weight  counteracts  the  frictional 
drag  of  the  commutator  on  the  brushes. 

Eastbourne. —The  borough  surveyor  of  Eastbourne 
reported  at  the  last  Council  meeting  that  he  had  received  a 
letter  from  the  Eastbourne  Electric  Light  Company  stating 
the  charges  on  the  proposed  new  contracts  would  be  lOd. 
instead  of  Is.  per  unit,  a  reduction  of  17  per  cent.  The  gas 
company  have  granted  a  further  reduction  of  7  J  per  cent. 
The  borough  surveyor  presented  an  exhaustive  report  on 
the  com[)arative  costs  of  gas,  oil,  &nd  electricity.  It  was 
resolved  that  in  view  of  the  reductions  made  by  the  gas 
company  the  Council  do  not  make  any  change  in  the 
public  lighting. 

WaterforcL — At  a  special  meeting  of  tbe  Town  Council 
the  following  resolution  was  adopted  :  '*  That  pursuant  to 
the  provisions  of  the  Electric  Lighting  Acts  of  1882  and 
1888,  we,  the  Mayor,  Aldermen,  and  Burgesses,  hereby 
resolve  to  apply  to  the  Board  of  Trade  for  a  license  to 
supply  electricity  for  public  and  private  lighting  purposes, 
within  the  borough  of  Waterford,  and  an  area  outside  said 


borough,  not  exceeding  five  miles,  same  to  be  computed 
from  tbe  General  Post  Office,  and  that  the  Lighting  Com-   , 
mittee  be  requested  to  enquire  as  to  the  proper  method  dm 
obtaining  the  license,  and  report  to  the  next  meeting  of  th^  ' 
Council." 

Automatic  Car  Stopper. — An  ingenious  contriTaooe 
for  Bto[)ping  a  vehicle  when  the  horse  runs  away  haa  reoentljr 
been  patented  by  a  German  inventor,  and  in  now  to  besMo 
in  working  order  at  the  German  Exhibition.  It  may  W 
possibly  applicable  to  electric  trams.  By  means  of  a  lever 
working  under  the  feet  of  the  driver,  a  self-acting  spring 
brake  is  set  in  motion,  efiectually  stopping  the  vehidd 
Tbe  mechanism  is  extremely  simplot  and  yet  it  ii 
guaranteed  to  work  successfully.  The  harness  in  the  cue 
of  a  borse  carriage  can  also  be  made  to  detach  itself 
instantaneously,  and  thus  free  the  horae  without  danger  to 
the  driver  or  the  vehicle. 

Electricity  v.  Oil  in  Burmah. — After  many  experi 
ments  with  the  different  varieties  of  mineral  oil  lamps, 
several  millowners  in  Rangoon  have,  according  to  Imk» 
Engineering,  ultimately  introduced  electric  lighting  appi- 
ratus  on  their  premises.  Messrs.  Bulloch  Bros,  and  Meosn 
Mobr  Bros,  have  recently  fitted  installations  at  thai: 
mills  at  Kemmendine  and  Poozoundong  respectively, 
and  the  Burmab  Oil  Coru})any  have  just  completed 
fitting  u[»  their  yards  with  the  electric  light.  A  compan- 
tive  statement  of  the  tivo  systems — electric  and  oil  lamp«— 
although  showing  a  larger  first  cost  for  electric  lighting 
plant,  shows  that  it  is  cheaper  after  a  time,  and  possessiog 
numerous  and  other  advantages  over  oil  lamps. 

Edison'B  Latest. — Edison  is  busy  writing  a  romaDoe 
of  the  twentieth  century,  showing  forth  the  great  piart  that 
electricity  is  to  play  in  the  coming  years.  The  story,  it  is 
stated,  is  being  written  in  conjunction  with  Mr.  G.  P. 
Lalhrop,  a  well-known  writer  in  America,  and  husband  of 
one  of  Nathaniel  Hawtbonie's  daughters.  Edison  will 
write  the  electricity  and  Lathrop  the  necessary  love  story. 
The  motto  for  the  future  generation  will  evidently  be, 
'*  'Tis  love,  'tis  love  (and  electricity)  that  makes  the  world 
go  round."  The  idea  is  certainly  capable  of  considerable 
expansion.  Bellamy  tried  it  in  bis  famous  didactic  story, 
not  altogether^  perhaps,  with  the  utmost  success  attainable 
to  an  expert.  Electricity  certainly  seems  to  promise  to 
take  possession  of  the  next  century,  and  in  the  application 
of  inventions  to  romance  Edison  ought  lo  he  facile  pi'inuj^i. 

Torquay. — At  the  meeting  of  the  Torquay  Local  Board 
on  Friday  last,  Mr.  Briscoe  Hooper,  their  legal  ad  viser,pointed 
out  that  the  Board  were  in  possession  of  a  provisional  order, 
under  which  they  had  powers  to  light  the  town  by  clec 
tricity,  the  estimated  cost  of  the  installation  being  jglO.OOO. 
There  was  an  Electric  Light  Committee  in  existence,  and 
one  of  the  first  matters  they  wouUI  have  to  consider  wm 
whether  they  would  advise  the  Board  to  carry  out  the 
order.  If  so,  there  was  thus  £10,000  to  be  obtained.  He 
reported  this  in  order  that  the  town  might  know  that  the 
Board  had  these  powers,  which  the  Act  gave  them  two 
years  to  carry  out.  Mr.  Harrison  said  he  intended  to 
propose  that  the  Bath  Saloons  should  be  lighted  at  once  by 
electricity.  They  could  do  this  almost  without  any  co«t, 
atid  it  would  bo  a  good  experiment.  The  matter  was 
referred  to  the  committee. 

Bath  Electric  Light  Company. — A  statutory 
meeting  of  this  company  was  held  on  Saturday.  The 
chairman  explained  thiit  originally  there  were  only  five 
directors,  but  the  board  had  been  strengthened  by  three 
London  electricians — one  gentleman  from  the  Brush 
Comijany,  one  from  the  Callender  Company,  and  one  from 
the  firm  of  Messrs.  Laing,  Wharton,  and  Down,  all  of  whom 
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were  large  sharoholderB.  Of  the  3,600  shares  offerod,  3»241 
had  been  subscribed.  Mr.  Titley  stated  that  with  the 
present  plant  they  could  supply  three  or  four  times  the 
amount  of  electricity.  General  Jervois  said  the  directors 
bad  been  giving  their  attention  to  the  reduction  of  coat. 
They  hoped  to  induce  people  outside  the  present  area  of 
supply  to  have  the  light  brought  into  their  houses  from 
motors  which  could  be  set  up  in  the  outhouses.  The 
capital  is  practically  fully  subscribed.     The  meeting  closed 

th  a  vote  of  thanks  to  the  chairman. 

Whitehaven.— The  Whitehaven  Town  and  Harbour 
Trust  are  ready  to  discuss  and  adopt  electricity,  as  their 
contract  with  the  gas  company  expires  this  month.  The 
Trusteee  have  obtained  a  provisional  order  to  light  their 
district  by  electricity,  and  it  iu  oiwa  to  them  to  contract  or 
to  light  for  themselves  as  they  may  think  fit.  The  water 
power  at  Ennerdale  was  suggested  but  thought  too 
■Enall,  and  the  two  engines  at  the  sewage  works 
were  also  spoken  of.  The  chairman  jiroposod  that 
application  be  made  to  ascertain  the  moat  suitable  way  to 
light  the  town  and  harbour  for  12  months  or  longer.  The 
motion  was  carried.  The  proposals  are  to  be  sent  to  the 
secretary,  who  will  lay  them  before  the  Harbour  Committee 
and  the  Streets  Committee.  Other  water  power  than 
Ennerdale,  with  greater  force,  might  be  obtained  ;  the 
whole  question  being  one  for  the  careful  consideration  of 
the  Trustees. 

Electric  laffhtlng  Company  for  Leeds.— Recently 
the  Leeds  County  Council  determined  to  let  the  electric 
lighting  of  the  borough  to  the  Yorkshire  House-to-House 
Electricity  Company,  Limited.  Up  to  the  present  no 
move  has  been  made  by  the  company.  This  is  due  to 
many  Leeds  gentlemen  being  away  on  their  holidays,  and 
it  is  impossible  at  this  time  to  form  a  local  company.  At 
the  end  of  the  month,  however,  steps  will  be  taken  to  float 
a  company  composed  of  Leeds  gentlemen.  If  this  ia  not 
practicable,  people  in  other  parts  of  England  will  bo  allowed 
to  take  shares.  When  this  is  arranged,  the  work  wUl  be 
commenced.  Hollow  iron  tubes  are  being  erected  on  the 
Koundhay  road,  some  30  yards  apart,  to  carry  the  overhead 
wires  for  the  electric  tramway.  Other  wires  are  laid  in 
the  ground  between  the  rails.  The  depot,  near  Beckett- 
Btroot,  is  rapidly  progressing.  It  is  suggested  that  a  Urge 
Bew  Board  school  in  Roundhay-road,  which  Js  approaching 
completion,  should  be  lighted  by  electricity. 

Accident  In  a  Paris  Central  Station. — A  tragic 
accident  is  thus  related  by  the  Dailj/  Xctvs  Paris  correspon- 
dent :  "  While  the  audience  were  sitting  at  a  performance 
at  the  Opera  Comique,  in  Paris,  the  other  night,  all  the 
lights  went  out,  and  the  same  thing  occurred  at  the  same 
moment  at  the  neighbouring  Chatelet  Theatre.  Naturally 
a  good  deal  of  surprise  and  some  little  alarm  were  felt,  but 
the  darkness  was  only  temporary.  At  the  end  of  about  20 
minutes  the  little  horseshoe  lights  began  to  glow  again,  and 
the  performancea  at  the  two  houses  were  proceeded  with  as 
though  nothing  had  happened.  Meanwhile  the  |)olice  were 
removing  to  the  Morgue  the  remains  of  a  poor  fellow,  the 
engineer  at  the  establishment  from  which  the  electric 
current  is  supplied  to  the  two  houses.  The  audience  did 
Dot  learn  until  after  their  night's  amusement  was  over 
that  he  had  been  accidentally  killed,  and  that  it  was  his 
mangled  body  in  the  machinery  which,  interrupting  the 
current,  hail  caused  the  lights  to  go  out  in  so  unexpected  a 
fashion." 

Soathend  Pier. — The  following;  information  with 
reference  to  the  Southend  Pier  electric  luilway,  which  has 
been  kindly  furnished  by  Mr.  Thos.  Baines,  engineer-in- 
charge  for  Messrs.  Crompton  and  Co.,  Limited,  will 
doubtless  prove   interesting   to   electrical    engineers    and 


municipal  autliorities,  as  it  speaks  well  for  the  popularity 
of  the  electric  railway.  The  tram  line  since  its  start  has 
done  exceedingly  well,  and  no  trouble  has  been  experienced 
with  the  lino  or  cars  in  any  way.  During  the  month  of 
July  the  pas&engers  numbered  57,621,  which  at  2d.  per 
head  comes  to  £480  ;  this  is  besides  luggage.  During  the 
month  of  August  the  number  of  passengers  was  86,040,  or 
£717.  These  results  from  a  small  local  line  up  and  down 
a  pier  are  encouraging.  It  will  be  remembered  that  this 
tram  was  fitted  up  electrically  last  season  by  Messrs. 
Crompton  and  Co.,  under  the  supervision  of  their  London 
manager,  Mr.  W.  A.  Chamen.  The  Crompton  dynamo  is 
driven  by  a  Davey-Paxman  engine,  and  the  continued  good 
working  of  the  line  testilies  to  the  care  and  excellence  of 
the  workmanship. 

Electrical  Transmission. — In  a  very  carefully 
thought-out  paper,  dealing  with  the  minimum  cost  of 
plant  and  maintenance  in  power  transmission,  in  the  N.Y. 
Elccinctd  Engine^i\  Mr.  H.  W'ard  Leonard  makes  some 
severe  attacks  on  present  formuhc,  natably  by  F.  J.  Sprague 
and  on  Sir  Wm.  Thomson's  famous  "interest  and  cost  of 
copper"  law.  This  law,  which  Sir  Wm.  Thomson  first  ! 
enuiiciated  in  a  paper  on  '*  The  Economy  of  Metal  Con- 
ductors of  Electricity,"  before  the  British  Association  in 
1881,  was  given  as  follows  :  *'The  most  economical  area  of 
conductor  will  be  that  for  which  the  annual  interest  on 
capital  equals  the  annual  cost  of  energy  wasted."  This  law 
bas  been  widely  accepted,  says  Mr.  Leonard,  but  on  close 
and  practical  investigation  proves  entirely  incorrect  as 
applied  to  maximum  economy  of  an  installation,  for  the 
surprising  reason  that  no  accou[it  whatever  is  taken  of  the 
fact  that  the  cost  of  the  engine  and  dynamo  per  horse- 
power transmitted  will  vary  as  the  loss  in  the  line  varies. 
Consequently  the  correct  minimum  and  that  obtained  from 
Thomson's  law  are  often  widely  different. 

Dundee. — The  monthly  meeting  of  the  Gas  Commission 
of  the  Dundee  Corporation  was  held  on  Wednesday,  Sept.  2,  ! 
Lord  Provost  Mathewsori  presiding,  when  the  committee 
appointed  to  examine  the  various  systems  of  electric  lighting 
in  other  towns  similar  to  Dundee  submitted  its  report.  It 
stated  that  the  committee  had  visited  Bradford,  Deptford, 
Chelsea,  and  St.  Paticras,  and  that  if  the  Gas  Commis 
sioriers  resolved  to  supply  the  light  they  should  adopt  the 
low-pressure  continuous-current  system,  with  a  station  as 
near  the  centre  to  their  compulsory  area  as  possible.  As 
regarded  the  cost  it  was  difficult  to  get  reliable  information, 
but  that  the  cost  to  the  consumer  would  be  considerably 
over  that  of  gas  might  be  reasonably  counted  on.  In  view 
of  the  great  progress  which  had  been  made  within  the  last 
few  years,  not  only  in  regard  to  cost  of  [)roduction,  but 
in  many  improvements  for  economical  distribution,  the 
committee  were  hopeful  that  in  a  short  time  an  installation 
in  Dundee,  if  properly  gone  about,  might  become  at  least 
self  supporting.  The  commissioners  agreed  to  hold  a  special 
meeting  to  '*•  '"^^iect. 
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before  the  winter  of  1892.  Up  to  the  present  the  enquiries 
for  the  light  had  been  very  few  indeed.  The  Council  might 
rest  assured  that  they  would  be  well  within  the  statutory 
time,  and,  if  there  appeared  to  be  any  need  for  it,  they 
would  gladly  press  forward  its  introduction.  Councillor 
Rugg  thought  they  were  trying  to  '*  put  off  the  evil  day," 
and  said  that  several  tradesmen  were  negotiating  for  their 
own  installations. 

Canterbury. — A  proposal  was  before  tho  Canterbury 
Town  Council  last  week  "  That  the  offer  of  the  Brush  Elec- 
trical Engineering  Company  to  take  over  the  Canterbiu'y 
Electric  Lighting  Order,  on  the  terms  of  their  letter,  be 
accepted."  The  terms  were  that  the  company  were  pre- 
pared to  undertake  the  formation  of  a  local  company  to  tuko 
over  the  provisional  order  which  the  Corporation  had 
obtained,  and  to  refund  to  the  Corporation  the  coat 
of  the  order,  which  was  understood  to  be  about  £200, 
as  soon  as  the  necessary  capital  had  been  raised.  As  an 
earnest  they  would  deposit  10  per  cent,  of  the  cost 
of  the  order  at  once,  to  be  forfeited  if  the  comiKiny  be  n<jt 
formed,  and  the  total  consideration  for  the  order  paid 
within  three  months  from  the  date  of  acceptance  of  the 
proposal  by  the  Corporation.  Alderman  Mount  explained 
the  proposal,  and  moved  its  adoption.  Mr.  Dean  opposed 
it,  and  proposed  it  be  not  accepted.  Tho  town  clerk  sug- 
gested that  a  committee  be  appointed  to  confer  with  the 
Bnish  Company  as  to  terms,  and  report  to  the  Council. 
Alderman  Mount  agreed  to  this  course  on  the  under- 
standing that  immediate  steps  were  to  be  taken,  and  a 
committee  was  accordingly  appointed. 

Harwich. — A  special  meeting  of  the  Harwich  Town 
Council  was  held  last  week  to  confirm  a  resolution  passed 
at  the  last  Council  meeting,  instructing  the  town  clerk  to 
make  ati  application  to  the  Board  of  Trade  for  a  license  to 
supply  electricity  under  the  Electric  Lighting  Act,  for  all 
public  and  private  purposes  within  tha  area  of  the  borough 
of  Harwich.  The  town  clerk,  in  answer  to  a  question,  said 
the  cost  of  the  oixler  would  be  about  XI 50.  Mr.  lioae  said 
the  Council  could  specify  terms  if  they  obtained  a  pro- 
visional order.  They  could  then  ask  for  tenders  to  light 
the  town,  and  retain  the  option  of  supplying  private 
persons,  the  limit  of  time  being  42  years.  After  obtaining 
the  order  there  would  be  no  difficulty  in  getting  a  company 
to  supply  public  and  private  consumers,  and  he  believed 
that  if  they  adopted  the  policy  of  lighting  the  town  by 
electricity  they  would  have  no  cause  to  regret  it.  Mr. 
Norman  seconded  the  proposition  of  Mr  Rose.  Mr,  Hill 
moved  as  an  amendment  that  the  proposition  be  deferred 
for  three  months.  He  thought  the  plant  would  cost  £7,000 
and  the  maintenance  £15  a  week.  Mr.  Everard  pointed 
out  that  Mr.  Hills  amendment  meant  delaying  the  matter 
another  12  months.  Mr.  Hose  said  that  Mr.  Hill  seemed 
to  be  the  only  objector.  If  this  proposition  were  carried 
and  an  order  obtained,  the  Council  would  not  be  bound  to 
put  down  Messrs.  Crompton's  plant,  but  they  would  get 
tenders  from  other  firms.  The  proposal  to  obtain  an  order 
was  carried  by  a  large  majority. 

Heilmann'a  Combination  Engine. — Our  readers 
will  remember  that  some  months  ago  we  gave  the  outline 
of  a  proposal  of  M.  Heilmann,  late  chief  engineer  to  the 
Soci6t^  Alsacienne  des  Constructions  M^caniques,  for  the 
introduction  of  a  new  principle  in  railway  practice.  It  ia 
well  known  to  engineers  that  the  difficulties  in  getting 
higher  speeds  on  railways  lie  chiefly,  if  not  entirety,  first, 
in  the  difficulty  in  getting  rid  of  the  steam  from  the  quick- 
moving  parts,  and  secondly,  osjwcially  on  ascending  grades, 
of  the  need  of  greater  iidhosion  between  engine  and  metals. 
Both  of  these  M.  Heilmann  proposes  to  obviate  at  one 
stroke,  by  having  his  engine,  a  triple-expansion  comp.ira- 


tively  slow-speed  engine,  coupled  direct  to  a  dyxuino,  the 

dynamo  to  supply  suflSciently  high-speed  motors  attached 
to  the  axles  of  every  carriage,  thus  driving  eadi 
carriage  separately.  The  engine  proposed  is  of  600  h.p., 
the  dynamos  and  motors  of  the  Rechniewski  type.  A 
speed  of  50  miles  an  hour  on  gradients  of  1  in  200 
is  looked  for,  and  a  si>eed  of  70  to  80  miles  an  hour  on  the 
level.  M,  Heilmann  has  recently  formed  a  syndicate  with 
a  capital  of  300,000f.  to  work  out  the  invention,  and  it  it 
stated  that  the  authorities  of  the  French  railways  haw 
accorded  permission  for  experiments  to  be  tried  upon  their 
lines.  The  profits  of  the  syndicate,  when  made,  are  to  b« 
divided  as  follows  :  10  per  cent,  to  the  directors,  45  pe 
cent,  to  M.  Heilmann,  and  45  per  cent,  to  the  shareholder* 

Prizes  Oflfered.— The  Soci^t^  Industrielle  of  Amiens 
has  offered  for  the  season  1891-2  a  number  of  prizes,  con 
sisting  of  money,  and  gold  and  silver  medals.  These  arc 
for  answers  to  questions,  amongst  which  several  are  with 
reference  to  electrical  or  kindred  subjects.  If  a  subject  is 
not  completely  solved  a  portion  of  the  prize  may  be 
awarded.  1.  A  gold  medal  for  a  brake  dynamometer 
capable  of  replacing  the  Prony  brake,  with  more  convenient 
apparatus  than  tho  latter.  2.  A  gold  medal  for  a  simple 
and  cheap  dynamometer  capable  of  measuring  the  work 
absorbed  by  a  tool  or  machine  driven  by  belt  or  gearing. 
5.  A  gold  modal  for  a  water  purifier  for  steam  boilers — 
simple,  cheap,  taking  little  space,  and  requiring  little  super- 
vision. 6.  A  gold  medal  for  the  best  electric  light  installa- 
tion working  in  an  industrial  establishment,  and  costing 
less  than  gas,  taking  works  of  300  to  500  burners,  making 
its  own  gas.  23.  A  gold  medal  for  a  chemical  applicatioo 
of  electricity  in  the  district.  24.  A  gold  medal  for  impor- 
tant improvement  in  'the  bleaching  of  wool  or  silk.  25.  A 
gold  medal  for  the  best  treatise  on  the  bleaching  of  hemp 
and  jute,  comprising  a  theoretical  study  and  the  exami- 
nation of  the  various  methods  employed  in  practice. 
Further,  a  gold  medal  of  200f.  value  will  be  awarded  to  all 
papers  thf\t  merit  this  prize — in  arts  or  mechanicSf  in 
spinning,  in  natural  history,  physics,  chemistry,  or  agri- 
ouUuro  ;  and  in  commerce  and  political  economy.  Manu- 
scripts must  be  sent,  prepaid,  to  the  President,  de  la 
Socii^tii  Industrielle,  rue  de  N^oyon  29,  Amiens,  by  the 
30th  April,  1892. 

Queenfltown. — At  the  monthly  meeting  of  the  Queens- 
town  Town  Commissioners  on  Monday,  Mr.  Doran  pro- 
posed the  motion  that  advertisements  be  issueed  inviting 
tenders,  to  bo  under  £300  a  year,  for  the  electric  lighting  of 
the  town  for  five  years  from  June  30th,  1892,  the  candle- 
power  not  to  be  under  20,000.  He  said  that  tho  town  of 
Carlow  was  17  acres  greater  in  area  than  Queenstown^  and 
the  electric  light  there  was  eleven  times  more  powerful  than 
tho  present  lighting  of  Queenstown,  and  the  cost  was  only 
£170,  whereas  in  t^ueenatown  they  were  paying  £474.  In 
Carlow  the  electric  light  cost  the  ratepayers  2d,  in  the 
pound,  whereas  Queenstown  was  at  present  paying  6d.  in 
the  pound.  He  had  fixed  a  limit  at  £300,  and  if  the 
tender  amounted  to  the  fixture  it  would  save  the  town 
£144,  which  would  be  a  saving  of  3d.  in  the 
pound.  Mr.  Farrell  moved  that  the  matter  be  ad- 
journed for  two  months,  and  that  tho  clerk  bo 
instructed  to  write  to  the  town  clerks  of  Carlow  and  other 
towns  lighted  by  electricity  to  get  particulars  of  the  coat 
of  lighting,  and  its  working.  Mr.  Fitzgerald  was  not  in 
favour  of  the  Commissioners  pledging  the  rates  of  the  town 
to  the  extent  of  £300.  U  any  company  liked  to  come  and 
make  the  exporimont  he  would  be  the  last  to  oppose  iU 
Mr.  Doran  said  that  on  account  of  the  statement  made  by ^ 
Major  Curry  at  a  previous  meeting  that  the  electric  light 
in  Carlow  had  boon  unsatisfactory,  ho  had  written  to  tho 
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town  clerk  of  Carlow,  and  he  had  replied  that  the  arc 
latn|^*6  at  present  there  had  been  most  successful,  but  the 
incandoscerit  lamps  had  not  yet  been  put  up.  The  amend- 
ment WHS  carried  by  four  votea  to  two,  and  the  town  clerk 
irill  therefore  require  particulars  of  vanous  systems. 

IVertz  Arc  Lamp. — Abolish  the  commutator  of  your 
dynamo,  and  abolish  the  mechanism  in  your  arc  lamp,  and 
you  will  have  an  ideal  system  of  public  lighting.  Some 
attempts^  more  or  loss  successful,  have  been  ma<io  lowanls 
the  abolition  of  commutators,  and  alternating  dynamos  are 
practical  without  commutators.  The  other  requirement — 
an  arc  lampwiihoiit  mechanism — -if  not  nearer  solution,  has 
at  all  events  been  tried  and  tested.  M.  Xavier  Wertz,  of 
New  York,  is  credited  with  the  solution  of  this  problem, 
and  haa  produced  a  combination  arc  and  incandescent  lamp 
which  may  develop  into  a  successful  article.  The  carbons 
are  placed  in  an  exhaust-ed  glass  globe,  and  burn  so  slowly 
that  DO  feeding  is  refpiirod,  the  lamp  simply  being  entirely 
replaced  when  burnt  out.  The  construction  of  the  Wertz 
lamp  is  as  follows  :  A  short,  thick,  hollow  carbon  is  taken, 
connected  to  a  conductor,  and  insertcii  in  a  t»lobo.  The 
second  carbon  passes  inside  the  fiist,  having  a  solid 
core  and  round  head,  which  rests  upon  the  cylindrical 
carbon.  The  space  between  is  filled  with  an  insu- 
lating layer  of  asbestos,  which  pfcventa  any  current 
|iaesing  except  at  the  u])per  nnrfaco  of  the  cylin- 
drical carbon,  where  the  two  carbons  touch.  At  this 
point  of  contact  an  arc  is  formed  of  sufHcient  size  to 
produce  a  light  of  consitlerable  power.  The  lamp  is  in- 
tended for  high-tension  .series  workinjj,  and  may  be  fitted 
with  a  cut-out  and  used  on  ordinary  arc  lamp  circuits.  It 
is  possible  that  we  have  here  the  200c. p.  simple  arc 
lamp  that  has  been  sought  for.  No  detidls  are  given  of  its 
luminous  otiicioncy  as  regarls  an  onliniry  arc  lamp.  The 
saving  of  first  cost  and  attendance,  however,  might  well 
pay  for  incre;ued  cost  of  nirrent  in  many  circiim^tancefl, 

Eleotric  Ventilators  for  Steamships. — The  Com 

mission  of  Plant  and  Machinery  for  the  French  Minister  of 
Marine  has  just  contracted  for  the  supply  from  the  8ocit:t6 
L'Eclairage  Electriquo  of  seven  electric  ventilators  on  boanl 
the  steamshi[>  '*  Le  Magenta."  The  ventilators  will  hcHxed 
under  the  ironclad  bridge,  and  the  whole  will  be  covered 
in  with  an  outlet  coninninicating  with  the  system  of  distri- 
bution. The  disposition  of  the  ventilating  plant  was 
required  to  bo  easily  maintained  an<l  taken  a{Mirb,  antl  each 
piece  is  to  be  as  light  a  weight  as  poi^sible.  The  fans  are 
mounte<l  direct  on  the  shaft  of  the  electric  motor.  Special 
precautions  have  been  taken  to  [)revcnt  the  oil  from  coming 
in  contact  with  the  insulated  wires,  and  oil  ducts  are 
arranged  for  the  escape  of  used  oil.  As  these  ventilators 
will  be  required  to  nxw  continuously  for  long  periods,  every 
arrangement  his  l>eon  made  to  prcvct»t  the  various  parts 
of  the  motor  from  overheating.  The  interior  coils  of 
the  motor  have  been  so  arranged  as  to  give  at 
wUl  two  different  speeds  by  the  simple  movement  of 
a  commutator,  the  normal  speed  being  1,200  revolutions. 
The  lower  speed  is  GOO  to  900  revolutions,  the  alteration 
taking  place  without  addition  to  the  exterior  resistance  to 
the  motor  cirouit  The  following  are  the  general  details  : 
Pressure,  70  volts  ;  current,  18  to  20  amperes  ;  revolutions, 
1,200  ;  pressure  of  air  in  height  of  column  of  water,  2  cm.; 
diameter  of  disc,  '64  metre  (22Ain.) ;  total  weight,  GlGlb. 
In  the  Government  test  the  ventilator  was  placed  in  a 
wooflen  box,  whose  dimensions  reproduced  the  sjiace  left 
free  in  the  "  Magenta."  The  opening  was  reduced  to  an 
outlet  of  6  decimetres  square.  The  vetitilator,  with  70 
volts  at  the  terminals,  and  a  current  of  not  over  20  amperes, 
was  found  to  maintain  a  pressure  of  2  cm.  of  water,  corre- 
spuudiug   to  uu   output  of  4,000  cubic  metres  an  b 


These  testa  were  carried  out  to  the  entire  satisfaction  of  the 

commission. 

Electricity  in  Mining. — At  the  annual  naeoting  of  the 
National  Association  of  Colliery  Managers  at  Newcastle  on 
Friday,  Mr.  Henry  Palmer,  of  East  Howlo  Colliery,  Ferry- 
hill,  the  president,  alluded  in  his  address  to  one  subject 
which  is  growing  daily  in  iritcrestand  importance,  and  one 
which  will  soon  force  itself  upon  his  notice — electricity. 
"It  is  true,"  said  Mr.  Palmer,  *' that  some  of  us  have 
ventured  to  employ  this  new  and  mysterious  agent  in  a 
few  cases,  and  I  am  proud  to  think  that  our  association 
counts  as  a  distinguished  member  one  who  has  been  a 
verit;ible  pioneer  in  the  application  of  electricity  to  mining, 
and  m(»re  |>articularly  in  the  way  of  utiderground  pumping. 
To  Mr.  Frank  Brain  1  owe  a  deep  debt  of  gratitude  for  assist- 
ance freely  given.  There  are  at  the  present  time  several  small 
electrical  pumping  plants  at  work  in  the  county  of 
Durham,  and  at  Ejst  Howie  we  are  pumping  1,000  gallons 
per  minute  in  that  manner.  It  is  also  being  introduced  in 
the  North  for  hauling  and  other  purposes.  I  advise 
colliery  manngers  to  l>egin  to  accustom  themselves  to  the 
new  agent,  and  to  make  themselves  familiar  with  the  rules 
relating  to  the  measurement  of  an  electric  current,  The 
necessary  solution  of  many  unsolved  pro1>lems  in  mining 
lies  with  you,  gentlemen,  and  I  have  every  confidence  that 
whether  absolute  scientific  and  practical  rules  can  bo 
estiiblitihcd  or  not  to  satisfy  the  ever-varying  conditions  of 
mitiing,  the  consideration  of  such  subjects  may  be  safely 
left  with  you,  and  I  am  content  that  the  results  will  in  the 
future,  as  in  the  [)a8t,  he  received  by  the  mining  world  as 
BtejKs  towards  the  higher  social,  scientilic,  and  intellectual 
position  of  colliery  managers,  and  a  simplification  of  the 
manifolil  duties  they  are  called  upon  to  perform." 

Closed-Co ndnit  System.— An  interesting  exhibit  at 
the  Frankfort  Exhibition  is  a  novel  and  simple  closed- 
conduit  system  of  electric  traction  by  Messrs.  Schuckert 
and  Co.,  of  Niirnberg.  The  closed  conduit  systems  hitherto 
tested  in  practice  in  this  country  comprise  two  kinds — that 
advocated  by  Mr.  LinefT,  in  which  a  continuous  conductor 
laid  underground  is  tirawn  up  into  communication  with  the 
conductor  sections,  one  after  the  other  as  the  car  proceeds, 
by  the  attraction  of  a  magnet  placed  on  the  car  ;  the  other, 
advocated  by  Mr.  J.  Gonlon,  charges  the  conductor  sections 
by  a  return  insulated  circuit  actuated  by  magnets  placed 
not  in  the  car,  but  in  a  box  tuulct  the  pavement.  Schuckert'a 
system  is  of  the  first  order,  based  upon  the  Lineflf  principle  ; 
but  instead  of  using  a  continuous  thin  strip  of  iron  which 
is  raise<l  magnetically  to  make  contact,  Messrs.  Schuckert 
employ  iron  filings,  in  the  following  simple  exjiedient. 
The  condtictor  sections  are  laid  along  in  the  roadway 
upon  solid  wood  planks,  bedded  in  the  ground, 
iindcr  which  is  the  main  strip  conductor.  Each  wooden 
plank  is  pierced  downwards  at  intervals  along  its  length  by 
tafver  holes  of  Hin.  to  2in.  diameter,  which  have  the 
smaller  diameter  at  the  top.  Before  lavni_'  »^f>  iron  con 
ductor  rails  over  the  planks,  thetuB  h  li   jmrtly 

Riled  with  a  handful  of  iron  tilip'  >  down  upon 

the   main    conductor.      As  tl  its    luaimet 

energises  the  roadway  benoat  fit) 

in  a  heap  and  make  contu 
fulling  again  as  the  car  paw 
prevents  their  continueil  c 
the  number  of  holes  aii 
obviate  all  difhculty  with 
The  car  was  not  work 
visiting  the  Frankfort 
state  from   expcriencp 
It  was,  however,  stat 
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PENDANT  FITTINGS  FOR  SHIP  LIGHTING, 

The  enclosed  sketches  show  an  improved  form  of 
pendant,  designed  by  Mr.  Malcolm  Sutherland,  electrical 
engineer  to  Messrs.  Wm.  Denny  and  Bros.,  Dumbarton. 
Fig.  I  shows  the  complete  fitting.  B  B  is  the  back  block 
made  of  teak  boiled  in  imruHin,  to  which  the  brass  junctioti- 
box,  J  B,  is  attached.  The  wires  are  led  in  through  water- 
tight etuflSng-boxes,  and  attached  to  the  screwed  junction, 
J.     The  stalk  of  the  lamp,  S,  is  then  screwed  into  its  place, 


making  contact  with  the  jiinctiou  J.  Then  the  ornamental 
cover,  O  C,  is  screwed  hard  up  against  the  wood,  jamming 
ihe  stalk  and  prcventitii^  it  from  getting  loose.  To  prevent 
the  cover  from  Blacking  back,  two  screws  are  driven  through 
the  fluni^e  i*ito  the  wood.  G  C  is  the  usual  Edison-Swan 
globe  carrier.  Fig.  2  shows  the  up|ier  and  lower  ends  of 
the  stalk,  S.  JBC  is  the  junction-box  cover  which  is 
permanently    attached    to    the    stalk.      C    is    a    rod    of 


Fig.  2. 

brass,  which  forms  the  lead,  the  return  being  the  stalk 
and  junction-box.  W  is  the  insulating  material,  being  also 
formed  of  hard  wood  boiled  in  paratiin.  The  upper  end 
of  ihia  is  tapered  to  prevent  moisture  from  lying  across 
the  top  and  causing  a  short  circuit.  A  spring  plunger  is 
attached  here  to  ensure  good  contact.  To  prevent  the 
(WBsibility  of  an  arc  being  formed,  in  the  event  of  the 
fitting  getting  loose,  the  plunger  is  made  so  long  that  the 
fitting  must  fall  clear  of  the  box  before  it  breaks  contacU 


In  the  old  form  a  central  contact  lamp  was  screwed  into  ij 
nipple  on  the  lower  end  of  the  stalk.  In  the  new  formal 
wood  is  carried  right  down  into  the  lamp  carrier,  L  C,  aadl 
another  spring  plunger  is  attached.  By  this  arrang«mMl| 
we  have  only  two  joints  instead  of  three.  A  small  tapsrajf 
shoulder  is  turned  on  the  wood,  which,  being  januarij 
between  the  end  of  the  stalk  and  the  nipple,  N,  preveota  ] 
it  from  changing  its  position.  This  form  of  pendant  iij 
now  being  used  by  Messrs.  Denny  for  ship  lighting. 


PRIORITY   IN    ALTERNATING-CURRENT    MOTORS. 


The    fpieation    of    priority    in    the    discovery    of   tb* 
alternating-current   motor   would    Feem    to    need   definitt 
settlement,  both    on   account  of   historical   accuracy  uij 
the   avoidance   of    acrimonious    discussion.      It   ha« 
usual,  in  Europe,  to  ascribe  to  Prof.  Ferraris  the  pi 
in  the  demonstration  of  the  possibility  of   rotary 
being  obtained  from  alternating  currents,  and   in  a 
rhumd  of  the  subject  M.  Hoepitalier  so  accorded  the  credit 
The  dispute, 30  far  as  fundamental  principles  are  concemeH,ii 
limited  to  Prof.   Ferraris  and   Mr,  Nikola  Tesla  ;    and  thi 
New  York  Electrical  Enginen-  this  week  vigorously  anst 
the  priority  for  America  iti  the  person  of  Mr.  TesUL 

The  following  are  the  words  of  our  contemporary 
**Prof.  Ferraris  has  been  credited  with  the  discovery'  no» 
in  controversy  on  the  strength  of  his  admirable  jKiper,  real 
before  an  Italian  scientific  society,  in  March,  1888,  and  pofe 
lished  in  Italian  shortly  afterwards.  But  five  months  beforl 
this,  in  October,  1887,  Mr.  Tesla  had  already  filed  applt 
cations  for  patents  embodying  the  discovery,  and  several 
months  before  that  time  had  so  far  perfected  his  inventii 
that  a  company  bad  been  formed  to  exploit  it.  Miut} 
prominent  persons,  including  several  electricians,  then  iav 
the  Tesla  motors  at  work ;  and  during  the  winter  of  1887-fi 
one  of  the  best-known  scientific  men  in  this  country 
(America)  examined  and  refmrted  favourably  ui>on  tbeoL 
Some  time  in  Aprils  one  of  the  present  editors  of  the  Naw 
York  Eh^tric^d  Engimer^  ktiowing  of  this  new  work,  sat 
the  motors  which  bad  then  been  running  for  some  time  tn 
a  tem]>orary  laboratory,  and  induced  Mr.  Tesla  to  bring 
his  discovery  before  the  May  annual  meeting  of  tlu 
American  Institute  of  Electrical  Engineers.  The  motofi 
were  actually  shown  in  New  York  before  a  large  gathering. 

"On  May  1,  1888 — the  same  year — patents  were  issuM 
to  Mr.  Tesla  in  America  as  the  result  of  bis  appUcatioti 
in  October,  and  were  then  accessible  at  once  in  everj 
European  country.  But  the  work  of  Prof.  Ferraris  tin 
not  brought  to  tight  in  English-R[>eaking  countries  (and 
others,  too,  for  that  matter)  utitil  it  was  given  prominenee 
by  the  ptublication  of  it  in  Industrie^^  May  18,  1888.  That 
interesting  article  was  freely  copied,  as  it  well  deservetl, 
and  its  publication  in  this  wise  created  the  false  idea  thit 
Prof.  Ferraria's  striking  work  was  simultaneous  with  that  of 
Mr.  Tesla,  or  even  prioi.  But  the  description  of  the  TcsU 
invention  must  hnve  evidently  been  made  public  on  the 
patent,  in  England  and  other  countries,  before  the  date  ol 
the  Industiifs  ^vticle^  and  beaidis  the  fact  of  the  issue  of  the 
patents  there  is  the  fact  that  a  contemporary,  the  New 
York  EUchicnl  Revitw^  had  given  a  short  illustrated 
description  of  the  Tesla  motors  on  May  12. 

^'  More  than  this,  in  his  essay  of  March,  1888,  Prof. 
Ferraris  expressly  denied  the  practicability  of  motors  thsi 
Mr.  Tesla  already  had  in  successful  operation  !  He  hinted 
at  the  [>ossibility  of  using  a  proper  generator  for  such 
motors,  but  no  further  did  he  go.  Mr.  Tesla  had  already 
taken  coal  out  of  the  nitne  before  Prof.  Ferraris  had  mad« 
hts  geological  survey  of  the  region.  With  this  admission 
from  Prof.  Ferraris,  it  was  not  very  likely  that  practical 
men  would  recognise  the  great  value  of  the  new  principle. 

'*  On  examination  of  Mr.  Tesla's  now  familiar  work,  wa 
ti(jd  that  ho,  on  the  contrary,  had  not  stoppe<l  short  at  » 
mere  rotating  field,  but  dealt  broadly  with  the  shifting  of 
the  resultant  attraction  of  the  magnets  ;  that  he  had  evolved 
the  multiphase  system  ;  that  be  had  shown  the  brosd 
idea  of  motors  employing  currents  of  differing  phase 
in  the  armature  with  direct  currents  in  the  field 
that  ho  had  shown  both  synchronising  and  torque  motors 
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bad  shown  how  machines  of  ordinary  construction 
'\>e  adapted  to  hia  system,  and  bad  with  specific  pur- 

'vancod  boldly  into  new  territory,  of  which  there 
the  slightest   hint  or  suggestion   in  the   woik  of 

'erraris.  In  other  words,  Mr.  Tesla  not  only  went  to 
litem  of  the  fundamental  principlca,  but  tried  them 
iry  detail  that  inventive  ingenuity  could  hit  upon.  If 
Mot  so,  it  is  time  to  have  the  contrary  state  of  affairs 
I  l>efore  Mr.  Tesla  loses  the  credit  that  9ucb  work 
five  him." 


THE  LIGHTING  OP  RAILWAY  TRAINS 
ELECTRICALLY.* 

IIY  J.   A.   TIHMIS. 

Inot  advlBAble  horo  to  enter  on  &ny  lon^thonod  dissertation 

I  relative  merits  of  oil  or  gas  or  elociricit.y  as  a  means  of 

f,  aa  such,  to  be  complete*  would  involve  many  intricate 

nes  connected    with    the   expense  of  firet    cost,  and    the 

nt  and  complex  onca  of  maintenance  and  labour. 

t  can,  however,  be  no  doubt,  and  we  may  take  it  as  gone- 

Imitted,  that  the  li^ht  from  oil  lumi^a  is  not  sufficient  to 

Ithe  wanta  of  the  traveUing  jiublic. 

'^ht  given  by  the  moet  approvoil  Hystem  of  gas  lighting  is 
»dly  far  superior  to  that  Bupplied  by  oil  lamps,  but  it  is 
I  to  that  given  by  high  oandUfiower  incandescent  electric 

it  which  muHt  be  applied  to  any  syHtem  of  train  lightin^i: 
^ht  equal  to  daylight  on  a  fairly  clear  day — in  other  words, 

sufficient  to  enable  anyone  to  read  at  night  with  the  same 
nd  comfort  that  he  can  when  travelling  in  broad  daylight. 
i  self-evident  on  reflecting  that  at  most  stations  pai^iers  are 
■d  that  the  sale  of  papers,  periodicals,  and  books  on  railways 
Mm  into  an  euormouH  trade. 

(•xpericnce  afUr  hard  and  anxious  work,  spreading  over 
Bars,  gained  from  the  lighting  of  some  300  carriages,  most 
n  long  bogie  cars,  in,  that  while  it  is  perfectly  easy  to  light 
uriage  or  any  train  8uocosf>fully,  and  to  give  absolute  and 
nt  satisfaction  to  the  railway  authorities  and  also  to  the 
ing  public,  it  is  a  matter  (now  that  it  is  attained)  of  im{)era 
eceasity  to  give  a  system  which  is  not  extravagant  in  Hrst 
nd  is  (and  this  is  of  far  greater  imfortance)  economical  in 
and  reoewaU— !.«.,  in  working  and  maintenance. 
may  lay  it  down  as  a  law  to  begin  with,  that,  in  order  to 

the  greatest  efficiency  and  cconoinyt  a  whole  railway 
.  must  oe  lighted  and  not  merely  a  [xirtion  of  it. 
08  it  is  most  improbable  that  any  largo  railway  company 
light  the  whole  of  its  stock  at  once,  it  is  an  evident 
age  to  have  a  system  which  enables  the  stock  to  bo  tilted 
lly. 

ng  stated  these  prinaary  conditions,  we  will  consider  a 
r  of  other  conditions  which  we  find  are  imperative  in  detail. 
ach  and  every  carriage  must  carry  its  own  store  or  resenoir 
^city,  because  it  may  be  attached  to  any  train  throughout 
bem,  and  then  may  bo  taken  off  or  slipped  from  the  train  it 
lling  with  and  attached  to  another  (or  the  same}  train  at 
iportant  station,  and  while  detached  the  carriage,  if 
I  must  remain  so.  In  liddition  bo  this — (a)  The  weight  of 
otric  battery  in  each  vehicle  must  be  small,  on  account  of 

and  exncnse.  {h)  The  batteries  must  not  bo  liablo  to  be 
d  when  tno  carriages  are  in  regular  work,  neither  must  any 
e  be  detained  at  any  point  to  have  its  battery  charged. 
carriage  must  be  free  to  be  used  in  traffio  always. 
I  order  to  give  9uch  an  amount  of  li>;ht  (as  montioned  above) 
.  be  equal  to  daylight — (a)  The  lamiM  used  should  be  16  c.p. 
I  roltl^;e  uaed  to  drive  them  Hhould  be  as  high  as  practi- 
Mcause  the  consumption  of  electricity  (a  most  important 
is  materially  reduceu.  We  Hnd  that  50  volts  is  the  eafeet 
The  carbons  of  lam{H  of  over  50  volts  will  not  stand  railway 
og.     (e)  The  reflectors  should  have  a  convex  and  difTusive 

le  light  must  be  under  the  control  of  the  guard. 
e  are  throe  methods  by  which  electricit}'  may  bo  generated 
lighting  of  railway  carriages. 

By  a  dynamo  driven  from  an  axle  of  the  train,  and  this  is 
nee  necessary,  but  never  advisable.  A  dynamo  must  be 
from  the  axlo  in  the  case  of  a  Waggon-Litii  train,  because 
mpany  does  not  own  or  work  the  locomotives,  neither  do 
aeaene  any  rights  in  the  railway  (Stations.  In  addition  to 
:>Dditions,  the  speeds  of  their  trains  are  uniform  and  the 
ea  between  stoppagee  are  very  great,  so  that  the  conditions 
only  Bpeoial  but  as  favourable  for  axle  driving  ae  they  can 
Russia,  also,  the  very  long  runs  and  the  low  and  uniform 
f  trains,  added  to  the  difficulty  of  fixing  a  dynamo  and 
on  the  looomotive,  make  it  sometimes  advisable  to  use  axle 
dynamos.  But  under  ordinary  oircumstancee,  axle-driven 
10  are  most  objectionable,  because— (1)  The  field  magnet« 
be  larger  in  proportion  in  order  to  deal  with  the  increase 
1  between  that  at  which  the  dynamo  cut<4  in  to  charge  the 
16  aod  the  maximum  speed  of  the  train.  This  is  sometimes 
3.  (2)  The  gearing  is  verv  soon  worn  and  destroyed.  (3) 
al  set  of  skilled  workmen  have  to  be  employed  in  order  to 
em  in  order.     (4)  Practically,  every  van  would  have  to  be 
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fitted  with  n  dynamo,  and  also  with  a  largo  battery.  The  expense 
entailed  beine  beyond  all  reason,  as,  if  there  is  a  dynamo  on  the 
train,  there  snould  not  be  any  electric  battery  to  light  the  main 
Jamais. 

'Jnd.  Another  method  is  to  drive  a  dynamo  on  the  train  by  u 
e[jecial  engine,  using  locomotive  steam  (in  special  cases  we  have 
used  a  special  boiler  in  a  very  large  van  ;  but  the  circumstanees 
were  exceptional,  and  the  objections  to  its  general  use  are  ao 
obvious  that  it  is  not  necessary  to  mention  it  further). 

3rd.  The  third  method  for  the  generation  of  electricity  Is  to 
employ  a  plant  ut  certain  important  stations  to  light  the  stations 
ana  yards,  and  at  the  same  time  to  charge  the  batteries  used  in 
lighting  the  trains. 

Theee  two  Utter  systeoiB  each  have  their  advantages. 

With  a  dynamo  and  special  engine  on  the  locomotive— (I)  Which 
are  eelf-contained.  and  which  only  vary  leas  than  1  per  cent,  in 
speed,  with  a  variation  of  up  to  50  per  cent,  in  steam  pressure — 
{.rr.,  which  are  constant  in  si>eod  and  also  in  electrical  efficiency. 
(2)  Which  are  not  over  3ft.  6in.  high  by  4ft.  by  2ft.  (3)  Which 
start  automatically  when  steam  is  turned  on.  (4)  Which  are 
boxod  in  from  dust  and  wet,  and  do  not  heat.  (5)  Which  do  not 
reriuire  lubrication  for  several  days  when  in  constant  work.  (6) 
The  locomotive  driver  has  very  tittle  extra  work  and  no  attention 
to  give  to  this.     And  wo  have  obtained  all  these  points. 

It  is  clear  that  the  generation  of  electricity  for  lighting  trains 
becomes  simple  and  economical,  especially  when  (a)  the  high 
voltage  necessary  to  run  the  lam^w  efficiently  and  economically 
can  bo  readily  obtained,  (h)  A  main  battery  is  not  necessary  by 
our  system,  {r)  Aa  will  be  seen  hereafter  the  total  weight  of 
batteries  on  a  train  of  12  long  bogie  cars  is  only  about  one  ton. 

On  the  other  hand,  if  the  main  lighting  is  efloctcd  by  main 
batteries  in  the  vans,  and  they  aio  charged  at  central  stations  by 
large  plants  which  also  light  the  stations,  the  following  economies 
are  effected  :  (a)  A  few  brge  plants  serve  to  generate  the  elec- 
tricity renuircd  to  light  all  the  trains  on  a  railway  system,  and 
alfto  to  lignt  the  stations  instead  of  a  largo  number  of  small  onea. 
(&)  A  few  skilled  men  only  are  re<iuirc<l.  (r)  The  deterioration  of 
large  plants  is  much  loss  than  in  the  case  of  dynamos  on  the 
trains,  {tl)  The  efficiency  imd  economy  of  largo  plants  is  pro- 
portionately greafer. 

We  come  now  to  the  point  where  it  is  necessary  to  describe  the 
arrangements  which  we  find  most  suitable  and  economical  for 
carrying  out  the  above  conditions,  and  getting  over  all  difficulties. 

We  fit  the  CJirriages  with  IB-c.p.  50-volt  lamps,  and  we  light 
these  lamf>s  cither  with  a  s{)ccinl  engine  and  dynamo  on  the  train, 
or  with  a  battery  consisting  of  26  accumulator  cells  placed  in  the 
guard's  run.  Those  lamps,  which  we  call  tho  main  lighting  lamps, 
consume  i1  of  an  ampere  each,  whereas  a  .T2-volt  lamp  oonaumes 
over  an  Hm[)ere.  This  is  a  very  preat  advantage  and  economy  in 
the  working  of  railways.  The  extra  number  ol  cells — viz.,  iM,  as 
agaiubt  IS— being  far  more  than  counterbalanced  by  the  saving  of 
nearly  50  per  cent,  of  electricity  (i.*!. ,  cost  of  charging  and  weight 
of  lead  fier  cell),  and  the  increased  amount  of  light. 

Bat  as  each  carriage  has  to  carry  ite  own  storage  of  electricity 
for  the  reasons  stated  above,  and  as  it  is  not  practicable  to  put  26 
(or  even  18)  cells  in  each  vehicle,  because  of  (a)  the  weight:  {h) 
the  first  cost  and  maintenance ;  (r)  the  difficulty  to  charge  them 
with  a  dynamo  on  the  train,  and  im[N>yti5ible  tu  do  so  with  centnd 
charting  stations,  we  have  worked  out  and  pjitented  all  over  the 
world— even  in  (lonnany  and  the  United  States  our  claims  have 
been  fully  allowed — tlio  following  arrangement,  our  main  object 
being  to  minimise  tho  weight  and  cost  of  electric  batteries. 

In  addition  to  the  main  lighting  we  place  small  voltage  lamps 
(eight  volts  we  find  sutBcient)  in  the  carriages,  and  a  smalt  four-cell 
accumulator  battery  in  each  carriage  to  light  them.  The  leads  and 
couplers  and  switches  will  be  described  presently. 

Tneee  small  lamps  may  be  separate  from  tho  main  latni^s,  but 
wo  hnvo  patente^l  and  are  regularly  using  lamps  with  two  fila- 
ments in.  These  lamps  are  shown  m  Messrs.  Edison  and  Swan's 
catalogues  and  in  the  drawingn  herewith.  They  are  so  arranged 
that  oe  soon  ae  a  pair  of  couplers  arc  scfHirated  they  are  automa- 
tically lighted  iu  the  carriages  that  are  separated  from  the  main 
circuit,  by  the  small  batteries.  They  are  also  under  the  control 
of  the  guard. 

The  small  batteries  are  very  light  (weighing  per  carriage  less 
than  Icwt. ),  they  are  not  costly,  and  they  are  kept  ohnrgod  ny  the 
engine  and  dynamo  or  the  main  bj^tery  in  the  guard's  van  as 
riH|uired.  Thus  every  carriage  is  free  to  be  used  in  any  train,  and 
the  only  batteries  thai  re^piire  special  arrangements  for  charging, 
if  any.  are  those  in  the  guard's  van. 
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Having  deecribed  the  main  conditioas  which  we  find  noccs- 
Bary  to  fulfil,  and  the  general  mode  of  dealing  with  bhofte 
condiiione,  so  xis  to  give  an  ooonomical  and  efficient  eyetem  for 
lighting  railway  trains,  wc  will  describe  the  drawings  and 
diagrama  in  order  to  make  the  details  of  working  the  tMo  la^t 
'  eyicemii  dear. 


&\ao  a  local  f^witoh,  I,  in  each  carnage  which  govern*  the  Kg^ 
each  individual  carriage  without  interfering  with  the  ra*  4 
train.     The  Bamo  action   takefl  place  if  there  i^adyiuunoci 

loconiotivo  instead  of  a  main  battery. 

The  charging  of  the  auxiliary  batteriea  ia  efTocted  froni  Umi 
battery  or  from  the  dynamo  on  the  locomotive  as  foUovsj 


V  V 


i!i|i|i|J 


Fu).  1. 


There  are  two  diagrams.  Firet,  the  larger  one,  explaining  the 
•'four-wire"  system.  The  five  leads.  A,  B.  C,  1),  E,  run  through- 
out the  whole  length  of  the  train  and  ore  joined  up  from  carriage 
to  carriage  by  the  couplers.  A  ia  the  main  negative.  B  i^  the  main 
poBitiveirom  the  large  battery,  F,  or  from  tlio  dynamo  with  its 


Fio.  2. 

special  engine.  C  is  the  communication  positive  wire.  P  \a 
auxiliary  lamp  main  lead,  and  £  is  auxiliary  battery  main  lead. 
lb  ifi  evident  that  if  D  and  £  are  joined,  the  auxiliary  lamps  will 
light  up,  provided  the  local  switches,  J  J,  arc  clo^o^l.  F  ia  the 
main  battery  of  52  volte.  G,  communication  bell.  H,  auxiliary 
battery  tbree-poeition  switch.  J  J,  auxiliary  lamfis  local  tiwitches. 
I  I,  main  lampe  local  switches.  K,  commimication  push.  L  L, 
auxiliary  batteriee  (it  is  possible  to  do  without  the  auxiliary 
battery  in  van).  M,  main  lighting  switch.  N,  bell  battery.  O  0, 
main  lamps  with  auxiliary  filamonte  (the  auxiliary  lampf«  may  be 


Fio.  3. 

I  eeparato  from  the  main  lamp).  Before  describing  the  action  of  the 
vystem,  I  may  say  that  safety  fuses  are  fitted  in  every  carriage, 
bat  these  have  not  been  Bhown  in  tlio  figure  in  order  not  to  com- 
plicate it. 

As  will  be  seen  from  Fig.  1 ,  when  the  train  is  coupled  up  the 
whole  of  the  main  lam|)8  are  lit  from  the  battery,  F,  which  b* 
Mwitchod  on  to  the  circuit  by  a  switch.  M  (iti  combination  with  n 

[■witch,  R,  and  reflistance,  P,  to  ec|ujilt>40  the  clischarge).     There  is 


switch  H  is  placed  in  position  3,  and  the  current  flows  tliv 
3  to  all  the  small  batteries  in  tho  train  in  parallel,  the  resistj 
S,  being  adjustable  to  the  number  of  batteries  iii  the  Uialo,    V 


H  is  in  [losition    1,  the  auxiliary  liimjui  are  lit  from  the  i 
bultcricB.     Tills  is  neceiisary,  for  example,  in  the  caae  of  cbaDj 
the  main   battery  at  a  station.     The  small  batterioe  can,  ofj 
be  charged  in  series  if  it  be  found  deeirable. 

Fiu.  6. 
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Tho  communication  system,  with  Oh  pui>h,  K,  in  each  cam 
or  compartment,  it**  main  lead,  C.  bell,  G,  and  small  battery,  I 
self-evident  and  needs  no  explanation.  It  may  bo  worked  by 
main  battery  if  desired. 

The  action  of  the  automatic  coupler  f<tri|je,  DR,  is  as  foUo 
Should  tho  train  bo  (>art«d  anvwnerc.  tho  3tri|>H  l>  E,  in 
couplen*  that  are  severed,  comedown  to  the  piece  •!.  Fig.  ' 
the  load  U,  Fig.  I,  is  thus  connocted  to  lead  E,  and  the  i' 


'^-M 
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thnn  (!ow«  from  the  auxUi&ry  bAtterien  to  tho  auxiliarv  lampit. 
When  tbe  train  is  onco  more  coupled  up,  the  connection  la  broken 
mt  the  piece  J.  Fig.  4,  and  the  main  lighting  leads  then  come  into 
aotion,  Knd  the  auxiliary  lampe  go  out. 

The  smaller  diagram,  Fig.  2,  represents  the  working  of  the 
nuno  fiyHtemfl  by  tlie  utte  of  two  through  leads  insteatfof  four. 
Thi«  we  confiider  equally  efhciont  and  more  economical. 

The  main  liehtin^  current  from  main  +  B  paasea  round  coil  C, 
and ,  when  F>witch  0  is  closed,  lights  the  large  lamps  or  filament«,  and 
In  iwssing  round  C,  it  actuates  armature,  E.  raising  it  and  making 
contact,  F,  and  holding  it  there  during  tho  whole  time  main  lamps 
are  lit.  The  auxiliary  oattery,  G,  is  thus  placed  in  communication 
with  main  +  by  means  of  the  switch  H,  which,  when  closed, 
chareea  tho  auxiliary  battery  through  the  resistance,  J. 

When  the  main  lighting  circuit  is  broken  in  any  way,  the 
eamnt  in  C  is  also  broken,  and  the  urmataro.  F,  falls  and  maken 
ContAct,  K,  and  the  auxiliary  switch.  L,  being  closed  the  auxiliary 
lamf;M  light  up.  When  the  main  lamfw  are  once  more  lit  tho 
auxiliary  lamijs  are  automatically  put  out  by  the  action  of  £. 

In  tho  douDle-filament  lamps.  Fig.  8,  the  Urge  +  is  connected 
to  piece  A,  the  small  +  to  piece  B,  while  the  brass  casing,  C, 
forms  tho  common  negative  to  both  Hlaments,  and  this  casing 
makoe  contact  with  tne  lampholder  which  is  attached  to  the 
general  negative  main. 

Fig.   4   shows   cross-eoctioo    of  the  coupler  for  the  four-wire 

Xtem  ;  Fig.  5  the  longitudioal  section  ;  and  Fig.  6  the  sectional 
n.  The  five  strips  correspond,  and  arc  attached  to  the  fivo 
leads,  A,  B,  C,  D,  E,  respectively,  shown  on  main  diagram,  Fig.  K 

Tho  strips  arc  nil  pivoted  on  the  pin  F,  and  are  all  insulated 
from  it  and  from  each  other  by  the  insulation  shown  in  black.  The 
pin  G  carrier  upon  it  tho  insulating  piece,  H,  upon  which  tho 
tkree  stripe  A,  B,  C  rest  when  the  couplers  ore  detached,  and  it 
also  carries  the  brass  piece,  J,  which  is  itself  insulated  from  the 
pin  G.  The  object  of  the  piece,  J,  is  to  automatically  connect  the 
two  strips  D  and  E  when  the  couplers  are  BO|>arated,  and  thup 
light  up  the  auxiliary  lamr»s,  as  sliown  od  diagram  of  general 
arrftngement.  The  pin,  K,  entering  the  hole,  L,  of  the  corre- 
irponaing  coupler,  ensures  the  accurate  meeting  of  the  various 
strips  and  preventa  short-circuiting.  As  the  couplers  are  pressed 
together,  the  cur^-od  ends  of  the  strifw  engage  with  each  other  and 
bold  the  couplers  together.  The  springs,  M,  keep  the  stripR  in  con- 
nection with  their  correeponding  strips,  or  with  the  piece  J  when 
advisable.  If  the  two-wire  system  is  used,  only  two  stripe  are 
necessary. 

In  conclusion,  we  would  remark  that  we  can  only  claim  as  abso- 
lutely new  tn  principle  (as  apart  from  the  dotailn  of  couplers  and 
double-filament  lamps  and  other  mechanical  matters)  the  combina- 
tion of  a  main  lighting  circuit  with  high  E.M.F.  and  efficient 
economy,  together  with  an  auxiliary  lighting  circuit  and  tamprj 
with  anutll  l>ntteiic«  und  economy  in  weight,  cost,  and  main- 
tonance.  

DiscrssioN. 

Mr.  KlUinnrortta  Hedces  thought  that  the  subject  of  train 
lighting  was  one  of  great  im^iortance.  It  was  to  be  regretted  that 
Mr.  Timmifl'i  pa{)ct  did  not  come  on  earlier  in  the  day,  when  more 
Attention  could  have  been  given  to  ib.  With  the  main  conditions 
laid  down  by  Mr.  Timmis,  particularly  the  one  which  stated  that 
every  carriage  ought  to  carry  its  own  store  of  electricity,  he 
cordially  agreed  :  in  fact,  he  had  advocated  the  same  plan  three 
years  ago  at  the  British  Association  meeting  at  Manchester.  He 
must  Aay,  however,  that  it  had  been  rather  ditScult  to  convince  the 
railway  Buthoritios  that  thev  must,  in  order  to  break  up  their 
trains,  put  a  battery  in  each  carriage.  It  appeared  to  him  that 
the  main  circuit  and  tho  auxiliary  circuit  when  connected  must  be 
a  very  complicated  system,  and,  indeeti,  one  that  would  be  dith- 
cult  to  arrange  unless  rolling-stock  were  joined  together.  Ho 
oonld  not  see  the  good  of  the  auxiliary  circuit,  because  if  they 
lighted  with  batteries  connected  up  in  a  carriage,  why  not  put 
in  batteries  of  small  capacity,  fiorhaps,  throe  or  four  hours*  stomge, 
and  work  them  from  the  dynamo,  which  in  ordinary  times  when  the 
train  is  in  motion  lights  the  whole  installation.  The  auxiliary 
limits  of  lower  candle*powor  wouh(  oifer  gmve  objections,  because 
people  would  sooner  do  without  the  electric  light  than  have  it 
suddenly  lowered.  In  hit*  (the  speaker's)  paper  at  Manchostor,  ho 
mentioned  hattoriot-  having  zinc  and  load  cleotrwloi*.  Since  then 
little  had  been  donowith  ihom,  but  tlie  other  day,  when  Hoeing  Mr. 
Webb,  nf  the  North- We«tern.  he  wa^  told  that  they  wore  acting 
extremely  well,  c*x|>erimontally.  If  «uch  colU  were  u«e<l  they 
might  obviate  the  diihculty  coiiiplainc*!  of  by  Mr.  Timmirt  in 
ordinary  fteGondar>-  batteries.  At  any  rate,  ho  thought  it  would 
be  f|uite  practicable  to  put  a  set  of  batteries  either  of  zinc  and 
lead  or  the  ordinary  batteries  in  a  carriage,  and  get  iitutlicient 
capacity  to  attempt  all  the  lighting  during  ordinary  stnpiMiges  at 
stations.  One  great  objection  to  hea^y  batterien  wwj  the  liability 
to  be  broken.  When  travelling  on  the  Midland  the  other  day, 
where  a  good  system  of  electric  lieht  woe  used,  he  found  tlie 
electric  light  wa«  not  at  work.  Upon  lisking  the  reaijon,  he 
found  K-hat  the  train  at  one  of  the  stAtions  ran  into  tho 
station  buffers  with  sutlicieot  force  to  knock  the  batteries 
mat  of  the  case  and  break  it,  and  tho  orders  were,  tliat 
until  it  woA  put  together  again,  not  to  use  the  dynamo. 
On  tho  Midland  they  had  tried  8U0ce«afully  a  very  important 
experimont,  and  that  was  one  advocated  at  the  British  Association 
by  Mr.  Preece  ;  it  woa  known  uh  Mr.  Barber-Starkoy's  plan,  and 
oonsisted  of  filling  np  cells  with  plamtor  of  Paris  and  making  them 

auite  solid,  and  he  was  told  that  it  itcted  a<lmirably.    In  conclusion, 
le  speaker  expressed  confidence  in  the  fact  that  elertricity  must 
very  soon  bo  tlie  iUuminant  userl  for  trains,  and  pointed  ou* 


diaastrouB  conse«)uences  of  a  collision  between  trains  lighted  by  gas. 

Hr.  Benntttt  referred  to  a  system  of  lighting  used  on  the  North 
British  Railway. 

BCr.  Smith,  in  replying  for  Mr.  Timmis,  said,  tn  reference  to 
Mr.  Hedges  8  objection  to  heavy  batteries,  it  was  that  very 
reason  which  impelled  Mr.  Timmis  to  (>ub  small  batteries  in 
each  carriage.  Mr.  Hodges  did  not  quite  see  thit  was  that 
system — no  dynamo  was  used.  If  there  waa  a  largo  battery,  then 
tnere  was  no  small  one.  It  amounted  to  this,  that  if  they  had  a 
charging  station  where  they  lighted  tho  railway  station,  one  used 
tho  name  plant  to  charge  the  oig  battery  in  the  guard's  van.  If 
the  big  battery  was  employed  to  light  the  main  lights,  then  only 
little  batteries  wore  rofjuirotl  to  light  the  auxiliary  lighU.  These 
could  be  left  in  tbe  carriages  from  one  month  to  another,  with  only 
occasional  BU|)ervision,  because  they  were  charged  from  the  big 
buttery.  Ajk  to  the  diminution  of  light  it  was  not  ao  mHoui  as 
Mr.  Hedges  supposed.  Tho  redaction  was  from  16  c.p.  to  10  c.p., 
which  was  quite  good  enough  to  read  by.  This,  however,  only 
occurred  in  stations,  and  it  was  supuoned  tliat  tbe  diminution  of 
light  here  would  not  bo  very  noticoaole— at  least,  it  would  form  no 
serious  inconvenionco. 


ON  THE  ELECTRIFICATION  OF  STEEL  NEEDLE- 
POINTS IN  AIR.* 


BY    A.  f.  CHATTOCK, 


( Concluded  from  pagt  tOS. ) 


Although  the  silent  discharge  from  a  point  does  not  appear  to 
have  the  power  of  permanently  clearing  away  surfoce-reiLBtance, 
sparks  do  so  readily  enough — though  under  suitable  circumstances 
they  will  also  form  it  again.  In  making  the  mea«urement«  on 
needle  B  (Table  I.),  the  discharge  at  the  last  recorded  (  +  )  reading 
took  the  form  of  a  spark.  ^/P  was  here  1  59.  On  repeating  the 
reading  it  had  risen  to  1-95.  A  third  discharge  brought  it  back 
to  1'6'2,  and  after  that  it  continued  to  oscillate  between  these  two 
values  for  some  "20  or  30  times  with  hardly  a  break  in  the  regularity. 
Obviously  one  B[>ark  formed  h  losij-tance  and  the  next  blew  it  away 
again.  The  character  of  tho  (Sparks  was  quite  different,  too.  The 
one  which  formed  the  resistance  was  thin  and  sharply  defined,  and 
spread  out  for  a  considerable  distance  over  the  plate  like  a  splash. 
The  other  was  much  brighter,  straight,  and  without  any  signs  of  a 
defined  odgo- 

Whilc,  however,  the  above  is  evidence  of  the  existence  of  surface- 
rej^inuince  at  used  points,  the  fact  that  the  values  of /at  beginning 
and  end  of  discharge  nre  practically  identical  for  a  clean  (.wint  for 
both  positive  und  negative  electricity,  may  be  regarded  as  showing 
that  such  rxjsifitance  is  either  very  small  or  non-existent  oo  points 
which  have  not  been  used  before. 

Atomic  Chaiye 

§  6.  Aitmiming,  then,  jirovisionally  that  cohesion  in  Ctrottbusi 
chains  i«  the  sole  cause  of  the  resistance  offered  to  discharge  at  a 
clean  point,  and  that  gas  atoms  are  consequently  concerned  in 
carrying  the  electricity  when  it  does  Mjf  there  arises  tho 
interoetmg  question  as  to  the  amount  of  chaise  carried  by  each 
atom  ;  and  one  is  tempted  to  see  whether  the  above  measurements 
throw  any  light  on  it.  V\  ithout  in  any  way  pretending  to  settle 
the  point,  the  following  considerations  seem  to  me  to  render  it 
probable  that  the  electrochemical  ecjuivalent  of  gas  atoms  is  of 
the  same  order  of  magnitude  as  that  of  the  same  atoms  in 
electrolytes. 

The  cftsonoo  of  a  (Jrotthuss  chain  is  that  it  shall  consist  of 
molecules  cu(mble  of  being  split  into  two  ports,  one  of  which  is 
charged  after  tho  split  with  [lORitive  electricity  and  the  other  with 
negative.  Those  charges  may  exist  separately  in  the  moleculea  to 
start  with,  or  they  may  be  induced  by  an  electrostatic  field — but 
in  either  case  it.  is  the  field  which  subeequently  arranges  them  in 
chains  :  and  the  breaking  down  of  the  chains  occurs  when  the 
mochanicid  pull  of  the  Hold  on  tho  charged  pjirts  is  sufficient  to 
overcome  their  mutual  ntfinity.  This  affinity  may  be  due  to  one 
of  two  causes  or  their  combinntioiis.  Either  it  is  (a)  the  electrical 
attraction  of  two  initial  ohnrges,  or  it  is  {b)  a  cohesive  attraction 
without  any  previously  existing  chargea.  or  it  is  («■)  both.  One  of 
these  three  it  must  U.,  if  by  cohwivo  »•  ^  understood  the 

tiiim  of  all  nonelectrical   forces  b*  t^^r*'^  ^f   the 

molecule. 

Consider   the   first  (a)  of  tliw  ''old 

together  by  internal  chArge«i  t)  «  »« 

their  free  state  : 


C     0 


the  lines  in  between  the  ' 
Htatic  force.     A  cliain  of 
put  in  a  Held   of  foroe 
chnrgCA  by  induction,  so 
and  B,  C  and  1>,  oto., » 

*  pA{>er  read  before 

i   Thle*  docs  not  pn 

*'?o  after  it  ho* 
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B  and  C,  D  and  E,  etc.     This  aUt©  of  fchings  may  be  repreflented 
thuff : 


Put  in  another  way,  the  streneth  of  the  field  which  will  do  this  ia 
r&ther  greater  than  that  which  would  induce  on  each  of  the  two 
end  atoms  of  the  chain  half  their  assumed  initial  chargei,  buu- 
pOBtn^  them  to  be  connected  by  u  fiae  coaductinj;  wire.  It  depends 
thuB  on  the  length  of  the  chain  being  greater  aa  the  chain  is 
shorter. 

In  the  case  (6),  a  constant  cohesive  affinity  between  the  two 
parte  of  the  molecule,  it  iff  necessary  to  suppose  that  electricity 
can  pass  from  one  to  the  other  under  the  influence  of  induction 
when  they  are  put  in  a  field  of  force,  in  order  that  after  eoiMim- 
tion  they  may  be  oppositely  charged.     The  following  figure  bdowb 


a  chain  of  such  molecules  on  the  point  of  breaking  down,  the 
break  occurring  when  the  coheeive  forces  (-^^nxn-vn-^^  )  are  just 
overcome  by  the  electrical  forces  ( :r  ~  )  set  up  by  the  field. 
Here,  a^in,  the  longer  the  chain  the  weaker  the  tield  required  to 
break  it;  and  aa  the  cohesive  forces  are  constant,  and  the 
electrical  forces  are  dependent,  for  given  molecular  arrangement, 
only  on  the  charges  inauoed  in  the  molecules,  it  follows  that  these 
charges  will  alisu  be  practically  constant,  no  matter  what  the 
length  of  the  cliain  may  be. 

In  both  these  cases,  therefore,  for  all  lengths  of  chain,  the 
atomic  charges  at  the  breaking  point  are  constant ;  in  caao  {h) 
being  rather  less  than  such  as  would  be  induced  by  the  field 
on  the  end  atoms,  aup^xwing  the  latter  to  be  connected  by  a 
conductor  ;  and  in  case  (a)  less  than  twice  that  amount  (less 
because  the  chain  is  not  a  continuous  conductor).  Their 
values  might  thus  be  calculated  in  terms  of  /  if  the  geome- 
trical conaitions  were  known.  This,  however,  is  not  the  case 
under  the  conditions  of  actual  experiment ;  but  by  arrant^ing 
that  the  chains  shall  consist  of  single  molecules  only,  it  is  posaiblo 
to  ^t  an  idea  of  the  magnitude  orthe  charge  in  question.  Reduce 
in  imagination  the  discnarging  point  to  molecular  dimensions  ; 
and  find,  by  what  is'ratber  violent  extrapolation,  the  corresponding 
value  of  /at  discharge  from  the  constant  in  Table  il.  The 
GrotthuRS  chains  will  have  been  reduce<l  to  single  molecules  by 
the  reduction  of  the  point,  and  by  supposing  them  to  be  »pberea 
the  +  and  -  charges  induced  on  their  opiiosite  sides  may  be 
calculated.  These  charees  will  then  represent  in  the  case  of  {aj 
half,  and  in  the  case  of  [Z)  the  whole  of  the  atomic  charge. 

Taking  the  diameter  of  a  molecule  as  —  x  ]0~'oentimetrea,  the 

value  of  /  at  the  centre  of  a  molecule  opposite  the  point  is  (from 
Table  II.) 


/.!|5.(L  ,<„)-.., 


X  IC  E.S.  units. 


which  will  induce  on  a  conducting  sphere  of  the  same  dimensions 
equal  and  opposite  charges  of 


|{i.«^)V 


:6xICr"  E.S.  uniU. 


I 


This  number  is  greater  than  the  atomic  charge  (or  than  hnlf  the 
atomic  charge)  because  it  is  calculated  from  meosurcmontH  on 
chainsof  many  molecules,  which,  as  was  [iointedoutabove,  are  not 
conductors,  but  only  lines  of  high  S.I.C.  Now  the  moat  probable 
value  of  the  ionic  charge  of  oxygen  is  10"",  which,  considering  the 
extent  of  the  extrapolation  and  the  fact  that  the  above  number  is 
too  great,  is  in  sufficiently  strking  agreement  with  it.  It  is  at  any 
rate  satisfactory  thot  the  exi»erimental  number  is  the  larger  of  the 
two. 

It  is  interesting  to  see  whether  a  sinnlar  result  is  to  be  got  from 
measuremeotsof8i>arks between  plates.  Taking  Dr.  Liebig's  numbers 
above  referred  to,  I  find,  following   Prof.  J.  J.  Thomson,  that  the 

formula /=-  + 150  expresses  the  results  for  the  smaUest  ■{>ark- 

engthe  in  air  fairly  well,  considering  that  the  numbers  for  that 
part  of  the  curve  are  rather  irregular.  The  values  of  a  lie  between 
I'O  and  1  -4  for  the  five  smallest  spark-lengths  (l^OQOm  to  0-0245 
centimetres.  Extra[x>lating  for  a  distance  between  the  plates  of 
i  y  10^*,  the  field  between  them  comes  to  be  4  x  lO*.  This  would 
induce  a  etill  higher  ch.irgo  (8  x  10"*)  on  a  spherical  molecule  ;  but 
it  must  be  remembered  that  these  data  are  much  further  removed 
from  molecular  dimensions  than  mine. 

On  the  other  hand,  there  is  a  case  accessible  of  what  may 
perhaps  be  called  di»«charge  between  plates,  which  takes  place 
actually  within  molecular  dimensions :  I  mean  the  passage  of 
electricity  at  the  cathode  of  a  voltameter.  Hero,  if  a  step  of 
potential  of,  say,  one  volt  be  asKumed,  and  if  /  st-and  for  the 
corresponding  field  between  the  liquid  and  the  motolof  the  cathode. 


/xilO-« 
2 


_L.or/=-  10«  E.S.  unitiL 
300      "^      3 


This  is  capable  of  inducing  on  o  spherical  molecule  charges  of 
rSx  10""E.S.,  a  number  which  cannot  be  distinguished  from  the 
ionic  charge.  Moreover,  no  reduction  is  neceAnary  hero  as  the 
data  of  calculation  arc  from  measurements  made  <lirect  on  single 
molecules, 


Taking,  then,  these  three  calculations  together,  and  haruf 
regard  to  the  foct  that  the  nearer  the  conditions  of  expenoMd 
approach  molecular  arrangement  tho  closer  are  the  re«ull«  to  ^h 
value  of  the  ionic  charge,  I  cannot  help  thinking  that  they  f&ruii 
strong  grounds  for  supposing  that  electrified  atoms  in  g>Mi  we 
associated  with  the  same  quantity  of  electricity  as  in  elMTtrolyn 

As  regards  the  third  possibility  of  molecular  coheaco  (o 
mentioned  above,  that  it  is  due  to  a  combination  of  \a)  and  16),  it 
is  impossible,  without  knowing  the  relative  value*  of  the  two  fore* 
at  work,  to  get  any  idea  of  the  atomic  charge  from  the  value  <rfy. 
All  that  can  be  said  is  that  it  will  be  less  than  the  value  "'— 
for  atoms  hold  together  by  electrical  attraction  only. 
this  case,  therefore,  there  is  nothing  to  negative  the 
ionic  charges  in  gaseous  conduction. 

Kfect  of  PrAft*Hr€. 

§  7.  If  the  conclusions  arrived  at  above  be  correct,  one  msi 
picture  a  metal  point  on  the  verge  of  discharging  as  a  wmtxAi 
cur%eci  conducting  surface  studded  all  over  with  lirotthuss  chtisi 
standing  up  on  it  like  bristles.  The  density  of  charge  upon  h 
will  thus  be  far  from  uniform.  It  will  reach  a  maximum  at  tk 
root  of  each  chain,  tho  quantity  collected  there  bein^  eonstani  (« 
a  given  gas.  independent  of  the  length  of  the  chain,  and  equu 
l^erhaps  to  the  ionic  charge  of  the  gas  atoms.  In  between  tte 
chains  the  density  will  be  much  less. 

Now  the  field,/,  measured  by  the  attraction  of  a  plate  on  t 
needlo-ijoint  ia  the  average  number  of  lines  of  force  per  tquorcoenti 
metre  of  the  [joint-surface.  and  takes  no  account  of  the  manner  n 
which  thoy  are  distributed  over  it.  This  is  because  the  point  ii  id 
small  that  the  lines  have  room  to  become  uniformly  spread  ooi 
before  they  reach  the  plate.  Hence  it  follows  that,  for  diflSensi 
dispositions  of  the  chains,  the  measured  values  of /may  be  »en 
different,  and  yet  the  number  ol  lines  of  force  running  tbrouffc 
each  chain  be  the  constant  number  corresjmnding  to  ionic  cbaf^ 
on  its  atoms  ;  /,  in  fact,  for  a  given  amount  of  induction  per  cbam, 
depends  both  on  the  length  and  on  the  closeness  of  the  chaini^ 
Great  length,  or  great  closeness,  or  both,  means  that  the  ffreaMr 
part  of  the  lines  proceeding  from  the  i>oint  have  been  absorbed  by 
the  chainti,  hardly  any  pasAing  in  between  them.  In  this  case /a 
practically  proportional  to  the  number  of  chains  per  square  eeeii 
metre,  and  is  indejwndent  of  their  lengths.  On  the  other  hand, 
very  short  chains,  or  very  few  to  the  square  centimetre,  or  botli, 
means  that  /  is  sensibly  independent  of  their  closeness,  but  is  no* 
dependent  on  their  length,  being  invemely  proportional  thereto  *o 
long  as  it  is  not  very  great  compared  with  the  radios  of  cur%'atiireo^ 
tlie  point.  In  between  these  two  extremes /depends  both  on  lengUi 
and  on  closenePH  of  the  chains,  varying  in  an  inverse  manner  with 
the  former,  and  in  n  direct  manner  with  the  latter. 

Now,  both  length  and  closeness  of  the  chains  increase  with 
increase  of  gaa  pressure  ;  hence,  there  must  be  some  preesure.  A, 
above  which /is  sensibly  proportional  to  the  closeness  of  the  chains 
only,  and  some  lower  pressure,  B.  below  which  it  ia  inverselr  pro- 
[lortional  to  the  chain-lengths  only.  In  the  neighbourhood  of  A  in 
crease  of  pressure  will  aflect/ chiefly  by  the  resulting  alteration  of 
the  closeness,  and  will  therefore  increase/.  Near  B  it  will  have  the 
opposite  efibct,  as  increase  in  the  length  of  tho  chains  means  s 
decrease  of  /  Hence  between  A  and  B  there  must  he  some  pres- 
sure for  which  /  is  a  minimum.  This  point  is,  of  course,  w«U 
known  to  exist,*  though  I  was  unable  to  obtain  a  sufficiently  good 
vacuum  with  my  apparatus  to  reach  it.  If,  however,  /  be  expresafrl 
in  terms  of  some  jwwer  (h)  of  tho  pressure,  n  will  be  U  at  ibe 
minimum  point,  and  |)Ositivo  and  increasing  as  the  pressure  risei 
from  there.  This  increase  is  shown  well  in  Table  III.  (calculate 
from  Tuble  II.  for  positive  discharge  only— the  negative  is  toe 
uncertain).  Here  »i  is  calculated  from  the  values  of  /,  corre 
sponding  to  76  and  40  centimetres  of  mercury,  and  n^  for  40  aud 
20  centimetres  ;  n,  is  in  every  case  less  than  ni. 

Table  III. 


oodlo. 

c 

0-7  X 

1-6 

1-88 

4m 

4-84 

6*52 

7*11 

io-»    

031     

0% 

D    .... 

0-42     

0-36 

E    

0*39    

0-34 

F    

0*48    

0-36 

G    

H  

»i       

0-48     

0-50    

0-44 

0-39 

I    

0-53     

0*42 

J    

7*83 

8-71 

109 

31-8 

46'7 

580 

400-0 

0*49     

0-38 

K   .. 

,,       ...  . 

0*52     

0"40 

L   

0-52     

0*46 

M  

0-61     

0-58 

N  

0*69     

0-61 

0 

0*69 

....    0-56 

X    

ti 

-■■     [0-80]   

0-72 

The  needle  marked  X  was  in  reality  a  steel  ball  used  for  bioyola 
bearingi.  This  was  put  opposite  a  tin  disc  of  0  continietcet 
diameter  at  a  distance  of  3 '6  centimetres,  n  was  calculated  from 
measurements  of  tho  difference  of  potential  between  ball  and  ulate, 
as/could  not  be  measured.  The  values  of  n  6t  in  well  witn  the 
rest,  (/i)  was  calculated  inthis  casefrom/at  40and  GO  centixnetreB 
mercury.) 

Kow  pressure  alters  the  length  and  closeness  of  the  chains  st 
the  same  time  ;  but,  for  a  given  field  strength  at  a  point-surface^ 
alteration  in  curvature  gives  rise  to  alteration  of  chain -length 
only,  the  length  being  less  as  tho  point  eets  sharper.  Hence  at  a 
aburp  pointy  is  more  dofrendent  on  the  lenf^th  of  the  chains  than 
at  a  blunt  one  ;  It  is,  in  fact,  nearer  its  minimum  value,  and 
n  is  consequently  less.  This,  too,  is  shown  very  clearly  in 
Table  HI. 

*  (lontgen,  Weidemann's  KlectriciUit,  vol.  iv.,  |582, 
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A  pretty  tlluBtrfttion  of  the  influence  of  |>oint  curvature  on  n  wna 
aociacntnlly  mot  with  in  the  cn»e  of  needlo  C  In  getting  it  into 
the  appfimtue  for  refKJtition  of  the  ciirvert  obtained  with  it,  it** 
point  came  agninst  the  metal  box,  and  wan  flattened  Plightly  to  a 
width  of  About  36 -.  10^  centimetres.  Tho  values  of  mi  and  n, 
obtained  from  it  after  this  wore  rce{>ecttvely  0  42  and  030, 
iD«t«ad  of  0:n  and  OS  for  tlio  finer  jjoint. 

<»rolthu»8  chains,  coupled  with  constant  atonfiic  charge,  are  thus 
1r«U  able  to  explain  moat  of  the  phenomena  dewcribed  in  this 
pnper.  There  Btill  remains  one  which  i»»  perhaps  tlie  moiib 
unportant  of  all— the  difference  in  the  behaviour  or  ]>ositive  and 
negative  discharge.  This  I  hope  to  dincuss  in  connection  with 
ex|«nment8  now  in  proeress,  but  it  n»y  perhaps  be  well  to  place 
on  record  the  results  so  far  obtaioeti. 


c 

Tablk 

r 

0*7  X 

IV. 

10  »    

1-36 

D  

I-fl 

11           

1-42 

r  

4*03 

140 

o    

4-84 

1*28 

H  

6'62 

»»           •■  

1-28 

I    

7*11 

7-83 

1-23 

J    

1*24 

K  

8-71 

10-9 

31*8 

1-32 

L   

1-13 

M  

1-08 

N  

0  

4.V7 

580 

4000 

11           

094 

0*94 

X  „.. 

083 

Theee  are  giren  in  Table  IV.,  where  k  is  tho  ratio  at  a  presaure 
of  20  ceptimetrea  of  f  for  positive  discharge  to/  for  the  negative. 
The  ratio  shows  a  distinct  tendency  u)  decrease  as  r  increases.  It 
is  almoHt  useless  to  give  values  at  higher  uresAures  on  account  of 
the  unccrtoiDty  as  to  the  condition  of  tne  point,  and  the  groat 
effect  this  may  have  on  the  negative  discharge  (Curves  III.)  ;  but 
the  ratio  is  distinctly  lees  at  oighor  pressures,  for  points  which 
veemed  iiuito  clean  ;  the  decrease  of  k  at  70  centimetres  mercury 
varying  from  3  to  8  per  cent,  as  compared  with  k  at  20  centimetres. 
S*or  dirty  points  the  decrease  may  reach  50  per  cent. 

D€9cr%jH\<m  of  Apparatus, 

S  8.  The  electrometer  used  for  potential  measaremonts  was  con- 
structod  on  the  principle  of  the  one  deeignod  some  years  ago  for 


Fia,  1. — T,   braas  tube    forming    body  of    instrument ;    length 
10  centimetres,  diameter  6  centimetres. 
H,  tube  for  suspension  wire,  O.     F,  ebonite  plug. 
M,  mica  disc  suspended  from  G,  carrying  light  metal 

clip  B.  holding  needle  N. 
8,  tin  screen  soldered  into  T. 
K,  metal  cover.     E,  ebonite  cover. 
A  At  ground  air-tight  joints,  greased. 
C  D,  spherical  metal  cup  to  be  electrified  ;  C  D  =  3*35 

contimetre,  radius  of  curvature  =  1*76  centimetre. 
P,  short   brass    tube    on   S  ;    length  =  0*5    centimetre, 

diameter  =  1  *2  centimetre. 
Point  of  N  at  centre  of  curvature  of  C  D.     Length  of 

noodle  projecting  beyond  P  =  2  centimetres. 

absolute  measurement  of  much  smaller  nuantities  bv  Prof. 
Minchin.  The  attracted  disc  is  suspended,  ana  the  force  of  attrac- 
tion measured  by  tilting  tho  whole  instrument  until  the  disc  falls 
back  bv  ita  weight  to  a  Bxod  point.  Tho  disc  is  a  sheet  of  mica, 
covered  on  one  side  with  tinfoil  and  metallically  connected 
with  the  COM  of  the  instrument,  which  is  a  tin  cylindrical  box  30 
centimetres  long  by  30  centimetres  diameter.  The  disc  hangs  just 
outside  a  3in.  hole  in  a  tin  screen  at  one  end  of  the  case,  aud 
oppoeiie  the  hole  inside  the  case  is  an  adjustable  disc  of  tin  which 
forma  the  attracting  plate.  The  sensitiveness  of  the  instrument 
may  be  varied  very  greatly  by  altering  tho  distance  between  this 
plaie  and  the  auspended  oisc.  Thia  arrangement  does  not  of  courve 
permit  of  absolute  moMurement,  but  it  was  thought  that  calibra- 


tion in  terms  of  spark-lengthi  was  sufBdently  accurate  for  the 
work  in  hand. 

The  same  principle  of  tilting  was  used  in  meaaoring  the  attrac- 
tions on  the  Deodle-pointe  ;  tho  needle  in  this  case  taking  tho  plaoe  \ 
of  the  suspended  disc.     The  zero  position  was  determined  by  a^ 
hair  in  thu  eyepiece  of  a  microscope  through  which  the  point  of 
the  needle  was  observed  ;  the  latter  beine  at  the  centre  of  curva- 
ture of  C  I),  Fig.  1,  when  it  coincided  with  the  hair.     The  needle  ^ 
was  illuminaLet?  by  smalt  windows  in  T  (not  shown).     L  was  con-  ] 
noctod  to  tho  Wimshui-et ;  T  to  earth  ;  and  G — i.e.,  N — through  a 
high-rosistance  galvanometer   to    earth,    the    indications  of    the 

falvanomotor  bemg  therefore  due  only  to  current  discharged  frooa 
r.  A  much  larger  instrument,  constructed  on  the  same  Unea»  ■ 
was  used  for  neoulo  A  and  other  measuromonts.  Tho  body  of  thia  I 
instrument  is  a  tin  cylinder,  43  centimetres  long  (horijEOntally)  and  I 
23  centimetres  in  diameter.  The  needle  is  suspended  in  a  small] 
metal  box  at  tho  centre,  and  the  electrified  plate  is  supported  like 
C  T),  Fig.  1,  from  one  end. 

The  tilting  is  ofliected  in  each  of  the  above  instruments  bv  fixing 
them  to  a  oraes  base,  provided  with  pivots  at  one  end  und  a 
vortical  micrometer -screw  with  largo  divided  head  at  the  other. 
The  melhod  works  admirably. 

In  conclusion,  I  wish  to  express  my  thanks  to  my  friend  Mr. 
F.  B.  Fttwcett,  a  former  student  of  University  College,  Bristol, 
and  to  my  assistant  Mr.  J  Quick,  for  mucli  careful  help  in  carrying 
out  the  meoaureracnte  described  in  this  [)af>er«  To  Prof.  I^go 
my  thanks  are  so  numerous  that  I  cannot  express  them.  mi. 
kindness,  both  by  word  and  by  deed,  has  been  unceasing.  Indeedi 
but  for  him  thia  paper  would  probably  never  have  been  written. 

BetuUa, 

1.  Point-discharge  depends  only  on  the  strength  of  field  close  to 
the  }K>int  between  proesuros  of  76  and  10  centimetres. 

2.  Field  hero  measured  absolutely  by  its  pull  on  tho  point. 

3.  Heat  of  resistance  to  discharge  shown  to  bo  in  gas  only,  for  a 
clean  point  (Grotthuss  ohain), 

4.  Atomic  charge,  probably  of  same  order  of  magnitude  aa  ionic 
charge. 

5.  EffeotD  of  pressure  and  of  point-surface  curvature  in  acoord*J 
anco  with  Grotthuss  chains. 


PORTSMOUTH. 


Mr.  Shoolbred  suggests  in  his  report  to  the  Portsmouth 
Town  CouQcil  the  low-tensi^jti  system  for  privftte  lighting  with 
storage  batteries,  and  the  three-wire  system  for  oistributiuu, 
using  armour-protected  cables,  laid  underground,  and  embedded 
without  any  other  covering  whatever.  The  capacity  of  the  eloo- 
trical  installation  which  he  recommends  to  be  laid  down  at  first 
would  be  of  a  maximum  output  of  5,000  lighta  eaoh  of  16  c.p., 
burning  at  one  time.  This  Bgure  of  B„000  lights  would  mean  a 
total  of  about  8,000  lighta  cumiected  with  the  system  of  distri- 
bution. The  buildings  at  the  generating  station  should, 
howcvor»  bo  constructed  large  enough  to  contain  without 
addition  generating  plant  for  about  double  the  electrical  output 
above  iucntione<l,  so  as  to  allow  for  reasoiuible  extension  of  the 
first  supply.  The  boilers  preferred  are  of  the  Lancashire  tyi>e, 
steel  riitu  douUIc-tluod,  working  at  1801b.  pressure  per  aquiu'e 
inch.  Uo  recommends  that  steant  engines  of  the  inverted 
vertical  type,  running  at  moderate  apcods,  driving'  the  dynamo 
direct,  and  placeil  in  the  same  bed-plate  therewith,  be  adopted. 
The  sizes  of  steam  engines  which  he  recommends  arc  those 
capable  of  developing  150  i.h.p.  and  75  i.h.p.  respectively. 
Should  sea  water  for  condensing  puriK>seB  be  not  readily  avaU- 
able  (and  it  is  not  at  present  in  central  Portsmouth)  the  engines 
should  be  one  of  the  compound  non-condunsing  type. 

Tho  capital  expenditure  for  thia  part  of  the  scheme  is  put  at 
£45,000,  and  the  revenue  at  £10,390,  with  a  profit  calculated 
to  reach  £1,451.  We  do  not  agree  with  Mr.  Shoolbred'a  csti- 
matea — £10,<')00,  with  a  maximum  even  of  8,0(X)  lighta  wired,  is 
rather  more  than  wo  should  expect,  but  as  a  rule  the  maximum 
number  of  hghts  estimated  for  are  not  wired  for  some  years. 
For  the  public  lighting  Mr.  Shoolbred  suggests  arc  lights,  the 
^ures  for  which  are  :  Cost  of  25  lights  on  the  Clarence 
Esplanade,  25  on  the  South  Parade,  with  engines,  dynamos, 
boUers,  cables,  lamps,  and  posts,  etc.,  £5,5(X)  ;  40  arc  lighta  at 
refuges  and  other  prominent  points  in  streets  named  in  the 
electric  lighting  order,  with  engines,  djrnamoa,  etc.,  £5,000  ; 
contingonciea,  10  per  cent.,  £1,050  ;  making  a  total  of  £11,550. 

The  committee,  having  considered  the  general  quoatiou  of  the 
electric  lighting  of  Portsmouth,  and  inspected  the  r  '■  in 

vogue  elsewhere,  stated  they  were  of  opinion   that 
furnished   bv    Mr.    Shoolbred    was    the    best    0 
adopted.     They  had  come  to  the  conclusion,  a' 
enquiry,  that  the  low-pressure  system  waa  the  w 
reason   of  ita  absolute  safety  and   economy   i 
further  advantage  of  thia  system    was  that  it 
for  motive  power.     In  Mr.  Shoolbred'a  report 
the  instalUtiont  for  public  and  private  lighting 
£56,550  ;  but  to  thia  should  be  added  a  sum  f 
and  meeting  other  expenses.     The  comm 
that  Mr.  Shoolbred'a  report  be  adopted,  and 
made  to  the  Local  Gov«ruraent  Board  for 
£60,000  for  the  purpoaea  of  the  electric  li^^h 
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IS  THE  ELECTRIC  LIGHT  A  FAILDBE  ? 

Such  is  the  title  of  an  article,  describing  an  inter- 
view with  Mr.  W,  H.  Massey,  which  appeared  in 
the  Oracle  of  September  5th.  It  is  not  often  one 
looks  to  professed  financial  papers  for  well-considered 
opiniouB  upon  any  subject.  The  lucubrations  given 
therein  are  too  often  biassed  and  intended  to 
influence  market  operations.  The  Oracle,  howeTer, 
can  hardly  be  classed  aa  a  purely  financial  paper  ;  is 
fact,  it  seems  a  kind  of  olla  podrida,  touching  upon 
art  and  sport  as  fluently  as  it  touches  upoD 
finance.  Its  '*  interviews  "  are  generally  well  done, 
and  record  opinions  of  experts  upon  the  question 
of  the  moment.  Last  week  the  Times  article 
upon  the  progress  of  electric  lighting  in  London, 
and  Mr.  Massey's  comment  thereon,  evidently  strad 
the  note  which  led  to  the  interview.  Our  opinion 
upon  certain  points  put  forward  by  the  Tiifies,  and 
commented  upon  by  Messrs.  Massey  and  Crompton, 
aa  expressed  in  our  last  issue,  seems  to  meet  the 
general  view.  The  past  is  historical.  Nothing  that 
can  be  said  or  done  now  will  alter  it.  Let  bygones 
be  bygones,  but  take  care  for  the  present  and  tbe 
future.  The  Oracle  interviewer  does  not  bring  out 
so  clearly  as  he  might  the  emphatic  answer  to  his 
title  question.  The  electric  light  is  not  a  failure,  but  ■ 
many  of  the  professed  advocates  of  the  electric  hght 
are  not  only  failures — they  are  fools.  They  imagine 
any  tale,  be  it  as  far-fetched  as  that  of  Sinbad  the 
Sailor,  may  advantageously  be  used  to  induce  people 
to  patronise  electricity.  One  of  the  most  foolish, 
one  of  the  most  stupid  arguments  ever  iutroducedi 
was  the  comparison  of  the  cost  of  gas  and  of  elec- 
tricity. Mr,  Maasey,  during  the  interview  referred 
to,  is  reported  to  have  said :  "  It  is  suicidal  in  my 
view  for  people  to  say  that  they  can  supply  electricity 
at  anything  like  the  price  of  gas.  It  was  because 
people  said  that  that  the  maximmn  charge  settled  by 
Parliament  was  fixed  too  low.  .  .  It  is  such  a 
good  light,  both  from  the  point  of  view  of  illumina- 
tion and  sanitation,  that  there  is  no  reason  why  it 
should  be  pitted  against  gas."  Mr.  Massey's 
views  relating  to  companies'  profits  and  to  patents 
are  well  worthy  of  consideration,  but  we  think 
he  is  rather  hard  upon  the  companies.  It  may 
be  agreed  that  at  present  a  sufl&cient  time  has 
not  elapsed  to  prove  the  accuracy  of  their  accounts, 
to  determine  exactly  what  should  and  what  should 
not  be  charged  to  capital.  Far  too  much  is  usually 
put  to  capital  account  by  managers  of  most 
companies.  However,  there  is  more  depending  upon 
the  policy  of  the  supply  companies  for  commercial 
success  than  upon  the  question  of  accounts.  Mr. 
Massey  says,  and  this  appears  the  crux  of  the  whole 
matter,  *'  I  myself  think  that  these  pubUc  supply 
stations  would  have  a  much  better  chance  of  success 
if  they  were  to  go  in  by  day  for  the  supply  of  power, 
and  by  night  for  the  supply  of  light.  But  in  the  early 
years  of  their  existence  they  should  in  any  case 
charge  a  sufficiently  high  price  to  pay  their  way." 
The  general  public  will  accept  Mr.  Massey's  criticiams 
as  by  far  the  most  valuable  that  have  appeared,  in 
that  he  is  totally  unconnected  with  any  firm  or  any 
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(Opply  company.  He  is  known  also  as  a  very  blunt 
ixponent  of  his  carefully  arrived  at  conclusions.  In 
Jl  new  departures  the  public  has  to  be  educated  by 
nterested  parties,  which  renders  it  necessary  that  aa 
occasion  requires  the  more  sensational  statements 
ihould  be  toned  down  somewhat  by  those  who  view 
ihe  question  more  dispassionately.  If  those  inte- 
rested in  supply  companies  will  take  as  much 
trouble  to  educate  possible  customers  to  use  power 
as  well  as  light  they  will  certainly  make  their  patbs» 

Eaths  of  greater  pleasantness,  and  bring  about  that 
appy  time  when  their  machinery  can  be  used  to  the 
greatest  advantage  —  when  they  can  obtain  the 
greatest  output  at  the  least  cost  per  unit,  and  hence 
wkeii  the  commercial  value  of  electrical  apparatus 
can  be  fully  exploited. 


STILL  THE  B.  A. 

Mr.  Walker's  criticisms  of  the  British  Association 
are  in  some  cases  a  little  too  severe.  Surely  it 
cannot  be  expected  that  the  evening  lectures,  for 
example,  should  partake  of  the  character  of  scientific 
pap."  It  serves  to  show  how  very  varied  are  the 
opinions  regarding  the  association's  work,  for  a 
goodly  number  of  critics  have  looked  upon  these 
evening  lectures  as  the  redeeming  feature  at  each 
successive  meeting.  As  to  Prof.  Kiicker's  lecture 
this  year,  we  think  that  the  general  consensus  of 
opinion  is  altogether  favourable.  Commencing  with 
simple  optical  knowledge,  gradually,  as  it  were, 
link  by  link  extending  the  width  of  knowledge, 
experimentally  showing  step  by  step  the  simi- 
larity of  optical  and  electrical  phenomena,  Prof. 
BVicker  carried  his  audience  through  the  whole 
lecture  without  verbal  redundancy  or  aught  but 
the  simplest  language,  so  clearly  delivered  that 
no  one  starting  with  the  flimsiest  fundamental 
notions  could  fail  to  follow  all  that  was  said  and  to 
comprehend  the  beauty  of  the  analogies  experi- 
mentally brought  forward.  We  should  never  fear 
for  the  future  of  an  association  that  depended  for 
preservation  upon  such  lectures.  There  would  be 
HO  falHng  off  in  numbers  nor  in  interest — rather  the 
contrary.  Prof.  Itiicker's  lecture  was  worth  going 
to  Cardiff  and  becoming  a  member  of  the  asso- 
ciation in  order  to  hear.  Those  who  attend  these 
lectures  are  expected  to  have  obtained  a  sullicieut 
groundwork  of  scientific  knowledge  upon  which  the 
lecturer  can  build.  They  should  not  be  learners  in 
the  sense  of  starting  with  absolute  ignorance  of  the 
subject,  but  should  be  learners  in  the  sense  of  having 
the  necessary  fundamental  knowledge  to  follow  the 
lecturer  into  some  special  path  in  which  few  have 
previously  trod,  and  which  till  then  is  more  or  less 
hidden  from  the  multitude. 

We  have  no  objection  to  criticise  freely  the  sec- 
tional arrangements,  or  the  monetary  arrangements, 
but  we  could  not,  if  we  would,  find  one  word  of  fault 
or  of  disparagement  to  a  lecture  such  as  that  of  Prof. 
Rucker*s.  A  condemnation  may  be  too  sweeping  to 
be  effective,  and  we  imagine  Mr.  Walker  will  after 
further  consideration  agree  that  the  British  Associa- 


tion cannot  be  expected  to  ask  its  lecturers  to  confine 
themselves  to  elementary  subjects  solely  to  benefit 
those  still  in  the  wilderness,  nor,  again,  must  it  be 
expected  that  the  presidential  address  be  such  as  to 
be  understanded  of  the  multitude.  This  address  is 
either  a  record  of  general  progress,  of  progress  in 
some  one  science,  or  the  epitomised  work  of  a  life- 
time. Few  have  trod  the  whole  path  delineated, 
and  the  address  marks  at  the  moment  the  uttermost 
point  which  has  been  reached.  History  starts  afresh 
from  tliis  point,  and  so  the  record  grows.  Who 
would  have  it  other\vi8e  ? 


HELMHOLTZS  BIRTHDAY. 

On  August  31  Prof.  Helmboltz  celebrated  his 
seventieth  birthday  at  Madonna  de  Campiglio,  where 
he  is  spending  the  holidays. 

Campiglio  is  an  old  monastery  converted  into  an 
hotel,  and  stands  at  a  height  of  6,000ft.  in  the 
mountains  of  the  Austrian  TyroL  It  is  accessible  by 
a  IS  hours'  drive  from  Trieiit  on  the  one  side,  and 
by  a  mule  track  over  the  Mendola  Pass  on  the  other, 
and  commands  views  of  the  Bocca  di  Brenta  and 
other  famous  mountains.  There  is  no  village,  and 
the  hotel  stands  miles  from  any  other  habitation. 

Prof.  Helmboltz  is  accompanied  by  Madame 
Helmboltz,  by  his  sister  (Baroness  Schmidt  Zabirow) 
and  her  husband  {his  Excellency  Baron  Schmidt 
Zabirow),  and  by  his  daughter  (Mrs.  Werner  Siemens) 
and  her  husband  (Mr.  Werner  Siemens,  jun.) 

At  an  early  hour  an  ilhiminated  address  of  con- 
gratulation, prepared  by  Herr  Josef  Hofer,  the  well- 
known  Munich  artist,  who  is  also  staying  at 
Campiglio,  and  signed  by  all  the  visitors,  was 
presented,  and  subsequently  the  visitors  called  on 
Prof,  and  Madame  Hehuboltz  to  offer  their  con- 
gratulations. Prof.  Helmholtz's  rooms  were  profusely 
decorated  with  flowers.  Among  those  who  called 
were  Prince  and  Princess  Molfetta,  Prof.  Dr.  von 
Bayer  (the  well-known  chemist),  La  Duchesse  di 
Melzi,  and  her  daughter,  the  Comtesse  di  Melzi, 
Herr  Josef  Plofer  (Munich),  Herr  von  Dechy 
(Budapest),  Herr  von  Giindel  (Hamburg),  Mr.  and 
Mrs.  J.  E.  H.  Gordon  (London),  Canon  and  Mrs. 
Harvey  (Lincoln),  Mr.  and  Mrs.  Jeunett  Brown 
(Meran) . 

Later  in  the  day  a  dinner  was  given  to  Prof. 
Helmholtz,  whtin  his  health  was  drunk  with  great 
enthusiasm,  while  the  peasants'  baud  played  under 
the  windows.  Prof.  Helmholtz  is  in  the  best  of 
health  and  spirits,  and  looks  nearer  60  than  70. 


CORRESPONDENCE. 

"  uuc  iiuui  ft  word  u  uu  man  I  wont 
Jiutlc«  DMda  UiAt  bulb  bo  heard.' 


THE    WEYMKKSCH 

SiK, — Whilo   thanking  you  fc 
fj^Ltory,   may    I   point  out  one 
possibly   bo    misloiiding,     Vou 
steady  current  of  20  amperes  a 
coat  being  given  by  the  syndics 
unit."    Now,  the  cost  (wr  unit 
the  prico  of  zinc,  and  of  the 
ducing  the  depolarising  fluid 
the  above  articles  the  cost  p 
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Is.  6d.  Should  the  price  of  zinc  fall  to  what  it  was  a  few 
years  ago,  this,  coupled  with  the  fact  that  as  the  demand 
for  depolariBing  solution  becomes  greater  it  is  possible  to 
make  it  more  cheaply,  would  cause  the  cost  per  unit  to  fall 
to  the  figure  named  in  your  article. 

I  have  troubled  you  with  this  perhajvs  unnecessary  expla- 
nation because  so  many  primary  batteries,  which  promised 
marvellous  things,  and  have  enjoyed  but  an  ephemeral 
existence,  have  come  before  the  public,  that  it  is  wise  to 
state  that  the  Weymersch  Syndicate  do  not  claim  to  com- 
I>are  the  burning  of  zinc  as  fuel  with  the  burning  of  coal  on 
the  basis  of  cost  only,  and  do  not  wish  to  claim  extravagant 
advantages  for  the  use  of  their  primary  battery  in  direc- 
tions which  are  manifestly  outside  the  legitimate  scope  of 
such  an  apparatus. 

If  I  am  not  trespassing  at  too  great  a  length  on  your 
valuable  space,  I  might  just  call  attention  to  the  following 
diagram  which  may  be  taken  to  illustrate  the  Held  open  to 
a  good  primary  battery.  Taking  everything  into  account — 
viz.,  absence  of  all  risks,  of  explosions,  absence  of  moving 
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machinery,  and  simplicity  in  manipulation  (no  technical 
skill  being  necessary)— line  A  may  bo  taken  to  represent 
the  cost  per  horsepower  of  energy  generated  by  the 
"chemical  "  engine,  so  to  speak,  while  curve  6  may  be 
taken  to  represent  the  cost  when  generated  by  a  steam, 
gas,  or  petroleum  motor.  The  coat  per  horse- power 
from  the  primary  cannot  vary  very  much  for  small 
or  large  powers,  while  the  efficiency  of  a  steam 
engine  increases  with  the  size  and  {mwer  of  the 
engine.  Assume  that  A  and  B  intersei^t  at  about  C,  then 
it  may  be  considered  that  for  electric  light  installations  of 
about  20  8-c.p.  lamps  it  is  less  trouble  to  use  the  primary 
battery  than  a  steam  or  gas  engine  and  dynamo,  but  that 
beyond  this  the  diflcrence  in  cost  becomes  considerable. 
S[)eaking  generally,  it  may  bo  taken  that  where  not  more 
than  1  h.p.  to  \\  h.p.  is  required  it  ia  worth  while  to 
]9roduce  this  by  means  of  the  primary  battery,  more 
especially  if  the  installation  is  to  be  loft  in  the  bands  of 
non-technical  attendants. 

It  is,  of  course,  needless  to  add  that  the  battery  can  be 
used  for  a  variety  of  purposes  other  than  the  production  of 
electric  light. — Yours,  etc.,  Ei>.  C.  l>k  Seijundu, 

Executive  Entoneer,  The  Weymersch  Electric  Battery 
Syndicate,  Limited. 

London,  S.W.,  Sept.  5. 


h. 


MISSIONARIES  OF   SCIENCE  AND  THEIR  DUTY. 

Sir, — It  is  perhaps  somewhat  bold  for  one  of  the  rank  and 
file  in  the  great  army  of  scientific  workers  to  presume  to 
criticise  the  action  of  his  leaders.  But  when  on  all  sides 
ia  heard  the  voice  of  widespread  dissatisfaction  with  the 
proceedings  of  the  British  Aj&sociation,  perhaps  the  incipient 
mutiny  may  be  i>ardone.i. 

The  Spewcer  solemnly  warns  the  association  to  put  its 
bouse  in  order,  or  bo  |»reiMred  to  go  the  way  of  the  now 
defunct  Social  Science  Association.  Local  papers  in  the 
town  recently  honoured  by  the  presence  of  the  association 
loudly  complain  that  though  a  heavy  tax  is  levied  u]>on  the 
town  and  district  by  the  EMOciation,  absolutely  nothing  is 
given   by  that  body  in   return.     Only  one  lecture  of  a 
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popular  character,  that  by  Prof.  Silvanus  Thomjisou,  «a 
vouchsafed  to  the  hungry  souls  that  were  thirsting  ta 
knowledge  in  the  town,  and  that  mainly  owing  U*  tb 
determination  of  the  professor  himself.  Perhaps  it  nuj 
be  of  advantage  to  enquire  what  the  proper  fanctioi 
of  the  British  Association  really  ia.  If  it  wm 
an  exclusive  body,  such  as  the  Royal  Society,  or 
the  Institution  of  Civil  Engineers,  who  paid  a  val 
to  certiiin  localities  at  its  own  expense,  aided  posaU; 
by  subscriptions  from  its  own  local  nicmbera  and  ouuc, 
aym  pathieers,  no  one  would  have  any  right  to 
plain  of  the  way  in  which  it  transacted  its  businws. 
it  does  not  do  this.  It  settles  down  upon  the  t^' 
delights  to  honour  for  the  year,  like  an  octopus,  embi 
and  practically  stopping  to  a  large  extent  the  com 
life  of  the  town.  Numerous  halls  must  be  provided, 
all  the  accessories  of  the  headquarter  staff  of  an  army  id 
the  field,  with  its  [wst  and  telegraph  office,  ita  executife, 
and,  in  addition,  comfortable  lotinging-rooraa.  A  large  tm 
must  be  contributed  by  the  people  of  the  district,  with  tlx 
peculiar  proviso  that  no  matter  how  much  an  individnil 
may  subscribe  to  this  local  fund,  he  is  not  entitlod  to 
to  any  of  the  words  of  wisdom  that  are  poured 
unless  he  becomes  for  the  time  a  member  or 
And  all  this  is  claimed  on  the  ground  that  the  presei 
the  association  awakens  the  intellectual  life  ot  the 
and  district.  Those  who  knew  not  what  wonders 
has  wrought,  and  will  do,  are  to  know  it  now.  The  &i 
tion  is  no  excluBive  body  demanding  guarantees  of 
done  as  a  qualification  for  membership.  Anyone 
become  a  member  or  an  associate,  even  a  baby  in 
cradle,  if  only  someone  will  pay  the  sum  of  one  or 
pounds  into  the  coffers  of  the  association. 

And  there  is  no  doubt  that  large  numbers  of  ladies 
gentlemen  join  the  association  when  it  happens 
located  in  their  midst,  in  the  hope  that  they  will  I 
something  of  the  wonders  of  science  they  have  heard  s 
But  when  the  gi*eat  parliament  of  science,  as  it  has 
inaptly  termed,  arrives,  they  find  that  in  order  to  reap  ths 
harvest  they  had  hoped  for,  they  must  belong  to  an  inn« 
trained  circle.  They  may  attend  lectures  upon  sup|}09ed 
popular  subjects — upon  subjects  they  would  be  glad  to  bear 
about,  but  the  lectiu-ers  might  as  well  talk  in  Hindustani  for 
theaniount  of  information  that  is  conveyed  to  the  niindsof  li 
least  90  per  cent,  of  their  hearers.  AVith  every  res[>oct  for 
the  simple  sLudont  who  so  ably  filled  the  chair  upon  \ht 
present  occasion,  and  for  the  splendour  of  his  lifelong  work, 
how  mai:y  of  his  audience  coiud  possibly  follow  his  opetiing 
address  ?  How  many,  for  instance,  outside  of  the  circle  of 
scientific  students  know  what  a  spectroscope  is,  and  bow 
many  of  those  were  able  to  grasp  the  method  described  bj 
the  president  of  measuring  the  approach  or  recess  of  certain 
fixed  stars  from  our  earth  ?  How  many,  oven  among  hia 
audience,  would  understand  what  he  meant  by  a  meati 
ment  comprising  so  many  seconds  of  arc  7 

So,  too,  with  Prof.  Riicker'e  lecture  on  "  Electric  Stress.' 
To  students  of  electrical  phenomena  it  was  a  rare  treat,' 
and  the  writer  of  this  article  gratefully  acknowledges  many 
important  truths  learned  from  it  But  to  the  maaa  of  the 
audience,  what  interest  could  it  have,  beyond  the  appear* 
ancc  of  light  or  its  disappearance,  and  the  appearance  of 
certain  colours  or  their  nonap{)earance,  just  as  the  lecturer 
willed  7  And,  except  in  rare  cases,  what  lessons  couir 
they  carry  away. 

It  has  been  the  same  in  other  towns.  At  Bath,  fi 
instance,  one  of  the  lectures  was  given  by  an  able  prof< 
of  geology  on  ^'  The  Foundation  Stones  of  the  Earth's 
Orust " ;  but  instead  of  the  lecturer  explaining  to  bii 
audience  how  geologists  make  out  that  the  earth  has  been 
built  up  in  geological  time,  he  proceeded  to  bold  aH; 
intensely  technical  argument  with  some  invisible  opponenl 
upon  some  theory  of  the  formation  of  some  particular  roci 
and  the  argument,  which  was  plentifully  interspersed  wii 
Biicb  terms  as  gneisses  and  schists,  was  perfectly  unintellP 
gible  and  absolutely  without  interest  toany  but  the  geolof^U 
present.  Is  this  fulfilling  the  duty  which  the  British  Asso- 
ciation owes  to  those  who  support  it,  and  to  those  for  whom 
presumably  it  works  1  Does  the  advancement  of  science 
mean  throwing  the  ball  of  argiiment  round  a  particular, 
circle  of  players,  and  never  allowing  outsiders  a  chance 
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the  game?    Does  it  mean  keeping  the  achievements 

cience  also  within  this  charmed  circle?     Would  it  not 

X>ing  more  real  good,  advancing  the  interests  of  science 

\  substantially  if  outsiders — those  who  pay  the  bill — 

allowed  to  listen  to  the  tune.     Surely  it  must  be 

rent  that  the  object  of  discovery  is  not  to  be  boxed 

» that  only  a  few  can  know  of  its  existence,  but  to  be 

d  broadcast,  to  bear  fmit.     Every  scientific  fact  that 

in  or  woman  learns,  and  can  apply  intelligently,  adds 

le  wealth  of  the  world  in  some  form  or  other ;  and  the 

SDissionary  of  science  is  he  who  proclaims  his  message 
gnage  that  can  be  understood  by  everyone, 
nt  there  is  also  another  and  a  very  serious  complaint 
jd  against  the  association,  and  with  good  reason.  Practical 
Bay  that  its  discussions  and  its  papers  are  merely  playing 
tence.  They  rarely  advance  science  at  all,  because  the 
srs  are   usually  only   half   read,  and   never  properly 

rificd.  From  seven  to  twenty  papers  are  down  to  be 
and  discussed  in  the  time  required  for  one,  conse- 
itly  the  first  ia  s(rmetifnes  read,  never  properly  discussed, 
second  half  read,  and  the  rest  lost.  Why  cant*ot  these 
ters  be  arranged  in  a  proper  manner  1  Why  should 
lors  be  asked  to  go  to  the  trouble  of  preparing  pafvere 
diagrams,  bringing  up  elaborate  apparatus,  and  then  to 
let  by  the  insulting  request  to  read  their  papers  to  an 
ence  of,  say,  three,  or,  if  they  do  read  them  before  a 
y  large  audience,  to  be  constantly  interrupted  by 
nders  from  the  chairman  that  time  is  short  1 
ow,  also,  is  it  possible  to  intelligently  discuss  a  paper 
•h  you  hear  for  the  first  time,  and  then  perhaps  in  a 
form,  owing  to  the  constant  interruptiont  t  Why 
it  the  example  of  the  leading  engineering  institutes  be 
ed — only  as  many  papers  be  accepted  as  can  be  read 
iroperly  discussed,  these  (wpers  carefully  oxaminod 
re  being  accepted  and  printed  in  advance,  so  that  all 
are  interested  in  the  subject  can  have  an  op[>ortunity 
tudying  the  paper  ]  Surely  one  paper  given  under 
e  conditions  would  be  worth  a  hundred  given  under 
present  arrangements. 

180,  is  it  not  possible  to  avoid  the  tactics  of  the  election 
form  in  discussions  which  take  place  on  papers  presented 
le  British  Association?  A  smart  personal  sally  may  cause 
igh,  but  it  is  hardly  conducive  to  the  advancement  of 
ice,  and  is  very  undignified.  Surely  it  should  be 
in  the  power  of  the  presidents  of  the  sections  to  see 
their  discussions  do  not  degenerate  into  persona) 
bbles,  as  unfortunately  is  too  often  the  case  at  present. 
A  difl'ers  from  something  stated  in  Mr.  B's  paper, 
iwith  Mr.  C  states  that  Mr.  A  knows  nothing  of  tbe 
Bct.  Surely  it  would  not  only  be  more  dignified,  but 
5  effective,  for  Mr,  C  to  point  out  where  Mr.  A  ia  wrong, 
[so,  would  it  not  be  beat  that  there  should  be  no 
uritism  shown  in  the  selection  and  order  of  taking  of 
3aper8  1  Certainly  give  eminence  the  first  place,  but 
Wend  ship. 

irtber,  are  not  three  hours  daily  as  much  as  human  head 
human  eyes  can  endure,  at  any  rate  in  one  subject  1 
'  not  let  some  sections  meet  from  ten  till  one,  and  others 
.  two  till  five  ?  The  mornings  or  afternoons  that  wore 
mgaged  could  well  be  devoted  to  the  inspection  of  local 
U,  etc.  It  often  happens  that  a  member  is  interested 
ro  or  more  sections.  The  different  branches  of  science 
verlap  each  other,  and  one  can  never  tell  when  one  is 
I  to  receive  a  hint  that  will  be  useful  in  one's  own 
ch,  from  something  which  appears  before  another 
ch.  Geology,  for  instance,  bears  an  important  relation  to 
ih."  It  would  be  very  convenient  to  attend,  say, 
ion  G  in  the  morning  and  some  other  section  in  the 
noon  ;  or,  if  there  happened  to  be  nothing  on  of 
eat  in  the  afternoon,  to  go  over  some  works  or  other 
3t  of  interest  in  the  neighbourhood.  Possibly  other 
hers  may  offer  other  suggestions.  At  any  rate,  the 
)r  hopes  that  there  may  beless  cause  for  dissatisfaction 

r  Edinburgh  meeting  on  the  points  he  has  named  than 
has  been  hitherto,  and  that  the  British  Association, 
nrming  to  the  altered  conditions  in  which  it  finds 
,  may  become  once  more  a  body  of  tnie  missionaries, 
;ing  home  the  teachings  of  science,  not  only  to  the 
xed  few,  but  to  everybody  within  its  reach. — Yours, 

Sydney  F.  Walkkr,, 


THE  GLASGOW  ELECTRICAL  ENGINEER. 


As  in  the  days  to  como  local  authorities  will  not  only  have 
their  ordinary  engineers,  but  nine  n  speciaHit  as  electrical 
engineer  answering  aomowhat  in  poaition  to  that  of  giu 
engineer,  or  water  on^Mnoer,  it  may  be  as  well  to  watch  the 
gentlemen  who  secure  these  p4>flitionB.  (-hie  of  the  first 
appointments  is  that  At  (ilafigow. 

At  the  last  meeting  of  the  Town  Council  of  Glaagow  ii  recom- 
montlation  from  the  (Jos  and  Electric  Lighting  Committee  to 
appoint  Mr.  William  Amot,  of  London,  as  the  electrical 
cnginoor  to  the  Corporation  was  approved  of.  There  were 
abf^ut  50  applications  for  the  appointmeut,  the  candidates 
hailing  fn^m  all  parts  of  the  kingdom.  After  the  first  examina- 
tion of  the  applications  a  list  of  18  of  the  most  likely  men  waa 
mode  out,  then  a  short  list  of  six  waa  selected,  and  each  of 
these  candidates  had  a  personal  interview  with  the  sub- 
committee on  electric  lighting,  after  which  it  was  unanimously 
agreeil  to  recommend  the  appointment  of  the  gontlumtui 
named  above.  Mr.  .\mot,  who  ia  an  aaaociated  member  ttf  the 
[iistitutiou  uf  Ciril  Engineers,  and  a  full  member  of  the 
Institution  c»f  Klectriciil  Engineers,  is  36  yoars  of  agu^  and  h  » 
an  excellent  '*  record, "  his  practical  experience  in  connection 
with  the  electric  lighting  industry  being  alike  varied  and  exten- 
sive, and  hia  training;  in  theory  and  practice  in  tlie  university  and 
workshop  having  been  \ery  thorough.  He  had  sole  charge  of  the 
erectiouiiiKlninintenance  of  the  Brixton  central  ]ightingstation,in 
which  both  arc  and  incandescent  plants  wore  put  down,  and  in 
which  both  (iverhoad  and  underground  circuits  were  run.  He  ran 
the  inaina  for  Plymouth  Pier— arc  and  inwindeacont  lamp*,  and 
laid  several  large  undergnjund  mains,  including  those  for  Bucking- 
ham Palace.  For  over  four  years  Mr.  Aniot  was  employed  iu  the 
electrical  department  of  the  Silvortown  Works,  and  during  that 
time,  in  addition  to  the  usual  electricid  insUdlation  work,  ht* 
auperiiitendod  the  laying  down  of  all  the  plant  for  the  Cannon- 
street  central  lighting  station.  In  this  case  the  plant  embraced 
Bftbcjck  and  Wilcox  boilers  and  direct-driven  engines,  and 
dynamos  for  1,000  lights,  together  with  switchboards  and  fuse- 
boarda^  which  wore  of  his  own  dejiign.  While  in  that  employ- 
mont  he  was  also  engaged  in  the  estimating  for  electrical  plants  ; 
indeed,  he  hua  had  a  Inigc  amount  of  experience  iu  eatunatiug 
for  all  ctaases  of  work,  and  has  put  down  a  number  of 
InstEillutiouB  with  gas  engines  and  secondary  Imtt^jriea. 
His  axiierience  also  includes  the  fitting  up  electrically  of  a 
number  of  her  Majesty's  warshipa.  For  some  time  Mr. 
Arnot  had  the  management  of  the  engineering  dejMirtmunt 
of  Mesard.  Latimer  Clark,  Muirhoad,  and  Co.'s  works  at 
Mil) wall,  where  he  constructed  a  large  number  of  dynamos, 
arc  Initips,  and  other  machinery.  Then,  again,  it  may  be  men- 
tioned that  be  had  for  a  length  of  tinie  charge  of  the  high- 
tension  electric  ligiiting  station  at  the  Grosvenor  Gallery,  when 
the  direot*>ni  decided  to  adopt  Mr.  Ferranti's  syatem  and 
engaged  his  servtces.  Several  years  ago  Mr.  Arnot  did  some 
excellent  work  in  connection  with  the  laying  of  electric  lighting 
mains  in  tbe  wountiy  for  Cidlender'a  Bitumun,  Tolcgrapn.  and 
Waterproof  Company,  Limitwl,  from  whose  nuinager  ho  holds 
a  highcliisa  testimonial.  During  the  {uist  18  months  he  has 
been  employed  as  the  electrical  inspector  for  the  Lond^m  County 
Oouncil,  and  his  work  in  that  cap»icity  at  the  meter-testing 
atfktioa  is  spoken  of  in  a  very  genurous  manner  by  Prof. 
iSilvtmua  Thompson,  who  is  the  Consulting  electricid  engineer  to 
the  Highways  Committee  uf  the  County  Council.  After  an 
ac<[uaintanccshin  extending  over  six  years,  Mr.  Ferranti  likewise 
bears  most  excellent  testimony  in  favour  of  Mr.  Arnot,  whom 
we  must,  in  closing  this  notice,  heartily  congratulate  on 
receiving  the  tirst  appointment  of  the  kind  in  Scotland,  and  in 
a  city  where  he  may  expect  to  have  Sir  William  Thomson  as 
''  guide,  philosopher,  and  friend." 


THE    BRITISH    ASSOCIATION    AT   CARDIFF. 


PRESIDENTIAL  ADDRESS  BY  WILUAM   HUGGIN3,  Ksq. 
[Cunetua  ^ 
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two  Btars  revolve  round  their  common  centre  of  gravity  in  a  plnne 
uob  per[>endicular  to  the  line  of  ftight,  all  the  lines  in  a  spectrum 
common  to  the  two  stars  will  appear  altemutely  single  or  double. 

In  the  cftfie  of  Mizor  and  the  other  stars  to  be  mentioned,  the 
BpGctroBCoptc  obBorxntions  are  not  as  yet  extended  enough  to 
farniah  more  than  an  approximate  determination  of  the  element? 
off  their  orbits, 

Mizar  e8[jeciallv,  on  account  of  itA  relati^'ely  long  period—about 
lOG  days — needs  further  observations.  The  two  stars  are  moving 
each  with  a  velocity  of  about  00  miles  a  second,  probably  in 
elliptical  orbits,  and  are  about  14.1  millions  of  miles  apart.  The 
stars  of  about  equal  briehtness  have  together  a  mass  oi  about  40 
times  as  great  as  that  of  our  lun, 

A  similar  doubling  of  the  lines  showed  itself  in  the  Harvard 
photographs  of  /3  Aurigw  at  the  remarkably  close  interval  of 
almost  exactly  two  days,  indicating  a  period  of  revolution  of  about 
four  days.  According  to  Vogel's  later  observations,  each  star  has 
a  velocity  of  nearly  70  miles  a  second,  the  distance  between  the 
stars  being  little  more  than  7^  millions  of  miles,  and  the  mass  of 
the  system  4*7  times  that  of  the  sun.  The  system  is  approaching 
us  at  the  speed  of  about  16  miles  a  second. 

The  telescope  could  never  have  revealed  to  us  double  stars  of 
this  order.  In  the  case  of  ^  Aurig;e,  combining  Vogers  dist^mce 
with  Pritchard's  recent  determination  of  the  star's  parallax,  the 
greatest  angular  separation  of  the  store  as  seen  from  the  earth 
would  be  l-*J00th  part  of  a  second  of  arc,  and  therefore  very  far 
too  small  for  the  highest  powers  of  the  largest  teleecopes.  If  we 
take  the  relation  of  at>erture  to  separating  power  usually  accepted, 
an  object  glass  of  about  HOft.  in  diameter  would  bo  needed  to 
reeolve  this  binary  star.  The  si.>ectro8co[>e,  which  takes  no  note 
of  distance,  magnifies,  so  to  speak,  this  minute  angului-  separation 
4,000  times  ;  in  other  words,  the  doubling  of  the  lines,  which  Is  the 
phenomenon  that  we  have  to  observe,  amounts  to  the  easily 
measurable  quantity  of  20  seconds  of  arc. 

There  were  known,  indeed,  variable  stars  of  short  [>enod,  which 
it  had  been  suggested  might  be  explained  on  the  hypotheeis  of  a 
dark  body  revolving  about  a  bright  sun  in  a  few  days,  but  this 
theory  wo^  met  by  the  objection  that  no  such  systems  of  closely 
revolving  suns  were  known  to  exist. 

The  Harvard  photof^raphs,  of  which  we  have  been  i» [leaking,  wore 
taken  with  a  slitless  form  of  6pectrosoo[)e,  the  prisms  being  placed, 
OS  originally  by  Fraunhofer,  before  the  object-glass  of  the  teleseoix). 
This  methofi,  though  it  [lossesses  Bome  act  vantages,  hiis  the  Mirious 
drawback  of  not  permitting  a  direct  comparison  of  the  star's 
spectrum  with  terrestrial  spectra.  It  is  obviously  unsuitc^l  to  a 
variable  star  like  Algol,  where  one  star  only  in  bright,  for  in  such 
a  cose  there  would  bo  no  doubling  of  the  tmos,  but  only  a  small 
shift  to  and  fro  of  the  tines  of  the  bright  star  as  it  movod  in  it« 
orbit  alternately  towardn  and  from  our  system,  which  would  need 
for  its  <Ictoction  the  Hduciul  )>osition8  of  terrestrial  linos  com}vired 
directly  with  them. 

For  such  observations  Lho  Potwiara  «|>ectrograph  waa  well 
adapted.  Prof.  Vogel  found  that  the  briglit  star  of  Algol  tlid 
pulsate  backwards  and  forwards  in  the  visual  direction  in  a  [leriod 
corresponding  to  the  known  variation  of  its  light.  The  explana- 
tion wnich  had  been  suggested  for  the  star's  variability— thnt  il 
was  partially  eclipsed  at  regular  intervals  of  6NS  hours  by  a  dark 
companion  laree  enough  to  cut  oH'  nearly  tivei^i'tths  of  its  light- 
woe  tboroforo  tno  true  one.  The  dark  comtjunion,  no  longer  able 
to  hido  itself  by  its  obscuronesH,  was  brought  out  int^  the  light  of 
direct  observation  by  meanr*  of  it«  graviUitional  elfocUH. 

Seventeen  hours  before  minimum  Algol  is  receding  at  the  rate 
of  about  24^  miles  a  second,  while  17  houra  after  minimum  it  is 
found  to  be  approaching  with  a  speed  of  about  *J8^  miles.  From 
these  data,  together  witn  those  of  the  variation  of  its  light,  V'ogel 
found,  on  the  assumption  that  both  stars  have  the  same  density, 
that  the  companion,  nearly  as  large  as  the  sun,  but  with  ubout- 
one-fourth  hta  maes,  revolver  with  a  velocity  of  about  o5  miles  ii 
second.  The  bright  star  of  about  twice  tho  size  and  mass  mover 
about  tho  common  centre  of  gravity  with  the  si)eed  of  about  20 
miles  a  second.  The  system  of  the  two  stars,  which  arc  about  3i 
millions  of  miles  apart,  considered  as  n  whole,  is  approaching  tis 
with  a  velocity  of  '2'4  miles  a  second.  The  great  ditrerenco  in 
luminosity  of  tho  stars — not  less  than  50  times— suggests  rather 
that  they  are  in  different  stages  of  condensation,  and  uissimilur  in 
density. 

It  is  obvious  that  if  the  orbitof  a  star  with  an  obscure  companion 
is  inclined  to  the  line  of  sight,  the  companion  will  pass  above  or 
below  tho  bright  star  and  ^)roduco  no  variation  of  its  light.  Such 
systems  may  be  numerous  m  the  heavens.  In  Vogers  photographs, 
Spico,  which  is  not  variable,  by  a  nmall  shifting  of  itt*  linos  rovojil^ 
a  Dackward  and  forward  periodical  pulsation  due  to  orbital  motion. 
Aa  the  pair  whirl  round  their  common  centre  of  gravity,  the  bright 
Btoj*  is  sometimes  advancing,  at  others  i*eccding.  They  revolve  in 
about  four  days,  each  star  moving  with  a  velocity  of  about  5U 
milee  a  second  in  un  orbit  probably  nearly  circular,  and  possess  a 
combined  mass  of  rather  more  than  '2^  times  that  of  the  sun. 
Taking  tho  most  probable  value  for  tho  star's  parallax,  tho  greatest 
angular  separation  of  the  stars  would  be  for  too  small  to  be  detected 
with  the  moot  powerful  telescopes. 

If  in  a  close  double  star  the  fainter  companion  is  of  the  white- 
star  type,  while  the  bright  star  is  solar  in  character,  the  composite 
spectrum  would  be  £Olar  with  the  hydrogen  lines  unusually  strone. 
Such  a  spectrum  would  in  itself  afford  some  probabihty  of  a  double 
oriffiD,  aod  sugg^t  the  existence  of  a  companion  star. 

In  tho  cose  oia  true  binary  star  the  orbital  motions  of  tho  pair 
would  i-cvoal  themselvee  in  a  small  periodical  swaying  of  tho 
hydrogen  linos  relatively  to  the  solar  ones. 

Prof  Pickering  considers  that  his  photographs  show  10  stars 
frith  oompoeite  spectra;   of  these,  five  are  known  to  be  double. 
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The  others  are :  t  Porsei,  f"  Aurigro,  S  Soffittarii,  31   Teti^ul* 
Capricorni.     Perhaps  /J  Lyrte  should  be  added  to  thio  lirt. 

In  his  recent  classical  work  on  the  rotation  of  the  sun^  Da* 
not  only  determined  the  solar  rotation  for  the  eqaAtor.  baftb 
different  jwroUols  of  latitude  up  to  75deg.  Tbo  cloeo  ao 
of  his  results  shows  that  thewobservatioojaro  sufficiently 
to  be  discusseil  with  the  variation  of  the  oolar  rotation  fordiAm 
latitudes,  which  had  been  determined  by  the  older  ooUtwiCttU 
methods  from  the  observations  of  the  solar  epota. 

Though  I  have  already  spoken  incidentally  of  the  invzdnabWM 
which  is  furnished  by  photography  in  some  of  the  applicatkw  «^ 
the  spectroscope  to  tne  heavenly  bodies,  tho  new  power  viiet 
modern  photography  has  put  into  the  hands  of  the  aotronoBBv « 
so  great,  and  boa  led  already,  within  the  last  few  yeftro.  to  tm 
acquisitions  of  knowledge  of  such  vast  importance,  tliatitio  6dM( 
that  a  few  sentences  should  be  specially  aevotod  to  this  subjeoL 

Photography  is  no  new  discovery,  being  about  half  a  oeour) 
old.     It  may  excite  surprise,  and,  indeed,  possibly   oti^geM  Mae 
apathy  on  the  part  of  astronomers,  that  though  the  »u£K«atiatf 
the  application  of  photography  to  the  heavenly  bodios  aAt«i  bm 
the  memorable  occasion  when,  in   1K:19,  Ara^o,  announcing  to  tk 
Acaddmie  des  Sciences  the  great  discovery  ot  Niepoe  and 
spoke  of  tho  possibility  of  taking  pictures  of  the  sun  and 
tne  new  process,  yet  toat  it  is  only  within  a  few  yoors  that 
advances  in  astronomical  methods  and  diocovery   have  been  wA 
by  its  aid. 

The  explanation  is  to  be  found  in  the  comparative  uasnitabOttj 
of  the  earlier  photographic  methods  for  use  in   the  oboerrataj. 
In  justice  to  the   early   workers   in    astronomical     photoi 
among  whom  Bond,  De  la  Rue,  J.  W.  Draper,  Rutherfurtl, 
hold  a  foremost  place,  it  is  needful  to  state  clearly  that  tlt« 
great  Bucceaees  in  astronomical  photography  are  not  due  to  g 
skill  nor,  to  any  great  extent,  to  suj>erior  instruments,  but  to  tW 
very  great  atlvantages    which   the    modern    gelatine    dry 
possesses  for  use  in  the  observatory  over  the  methods  of  Da 
and  oven  over  the  wet  collodion  film  on  glass   which,  th< 
great  advance  on  the  silver  plate,  went  but  a  little   way 
putting  into  the  hands  of  the  astronomer  a  photogrftphic 
adanted  fully  to  his  wants. 

Tne  modern  silver-bromide  geiatino  plate,  except  for  its  groM 
texture,  meote  the  needs  of  the  astronomer  at  ail  poinu.  U 
possesses  extreme  sensitiveness  ;  it  is  always  ready  for  uoe  :  iteu 
be  placed  in  any  {losition  ;  it  can  be  exposed  for  hoars  ;  lootly,  it 
does  not  need  immediate  development,  and  for  this  re«aoo  can  bOj 
exposed  again  to  the  Bame  object  on  succeeding  nighbe,  eo  ao  to 
make  up  by  several  instalments,  as  the  weather  may  permit,  tho; 
total  time  of  exjxwure  which  'u  deemed  necessary. 

Without  tho  oHsiHtaDce  of  photogniphy.  howc\'«r  greatly  tin 
rcHOurocs  of  genius  might  overcome  tne  optical  and  mechonuil 
ditliculties  of  constructing  largo  toloscopes,  the  astroaomer  wtioU 
have  t-o  depend  in  the  last  resource  u|X)n  his  eye.  Now,  wi 
cannot  by  the  force  of  continued  looking  biing  into  view  an  obfoet 
too  fcobty  lununous  to  be  socn  at  the  first  and  keenest  momeot  flf 
vision.  But  ihu  feeblest  light  which  faUs  upon  the  plate  is  aol 
tost,  but  iM  taken  in  and  Htorcd  up  continuously.  Each  hour  tlw 
plate  gathers  up  ^^,600  times  the  light  energy  which  it  received 
during  the  lirrtti^ccond.  It  is  by  thi»  |K)werof  accumulation  that  the 
photographic  plate  may  bo  said  to  incroaM;,  almost  without  limit. 
though  not  inscfuirating  jtowor,  the  optical  means  at  the  dt^poaaldd 
the  astronomer  for  the  iliBcovery  or  the  observation  of  faint  obiectJi. 

Two  principal  directions  may  bo  pointc<l  out  in  which  photo- 
graphy is  of  great  ser\'ice  to  the  astronomer.  It  enableo  ham 
witnin  the  comparatively  short  time  of  a  ningle  exposure  to  seoon 
permanently  with  great  exactness  the  lelativepositions  of  hundrtdi 
or  even  of  thousands,  of  stars,  or  the  minute  features  of  nebula  or 
other  objects,  or  the  phenomena  of  a  passing  ecUiKie,  a  task  whiek 
by  moans  of  tho  o^e  and  hand  could  only  be  accomplished,  if  dooe 
nt  all,  after  a  very  groat  ex{Jonditure  of  time  and  labour.  Photo- 
graphy puts  it  in  the  [>ower  of  the  astronomer  to  aocompliab  in  tlkS 
short  spun  of  his  own  life,  ami  so  enter  into  their  fruition,  ffrnft 
works  which  othcrwine  must  hnvc  been  |iaaeed  on  by  him  aa 
hcrilnge  of  labour  to  ijuccocding  generations. 

The  secoiifl  gieat  service  which  photography  rendam  fo  i 
eimply  an  aid  to  the  [xiwors  the  astronomer  already  posaeaMa. 
the  contrary,  the  plate,  by  recording  lightwaves  wnich  are  ' 
too  email  and  too  large  to  excite  vision  m  the  eye.  brings  him  inl^ 
a  new  r^ion  of  knowledge,  such  as  the  infra-red  and  the  ult 
violet  parts  of  the  spoctnim,  which  must  have  remained  for  9\*l 
unknown  but  for  urtiticial  help. 

The  present  year  will  be  memorable  in  astronomical  history 
the  ijroctical  beginning  of  the  Photographic  Chart  and  CatAloga 
of   the  Heavens,  which  took   their  origin  in  an  international 
ference  which  met  in  Paris  in  1887,  by  the  invitation  of  NL  I'An 
Mouche/,  director  of  the  Paris  Observatory. 

Ttie  richness  in  stars  down  to  tho  ninth  magnitude  of  tho  ph 
graphs  of  the  comet  of  IK82  taken  at  tho  la|)o  Obisorvatoiy 
the  sui»erintendence  of  Dr.  Gill,  and  the  remarkable  star  en 
tho  brothers  Henry,  which  followed  two  years  lator,  aat 
the  astronomical  world.  The  great  excellence  of  tbeee 
graphs,  which  wits  due  mainly  to  tho  sutjeriority  of  the  | 
plate,  suggested  to  these  astronomers  a  complete  map  of 
and  a  little  later  gave  birth  in  the  minds  of  the  Paris  aotronomtff 
to  the  grand  enterprise  of  an  International  Chart  of  the  Heareno. 
The  actual  beginning  of  the  work  this  year  is  in  no  amail  def^itM 
due  to  the  great  energy  and  tact  with  whicli  the  director  of  the 
Paris  Observatory  ha^  conducted  the  initial  stefjs  throuu 
many  delicate  and  difhcult  Questions  which  have  unavoiq 
presented  thcmsoKcs  in  an  unaertaking  which  depends  uik: 
iiarnioniouH  working  in  common  of  muny  nutioualitiev,  ami  of 
fewer  than  18  observatories  in  uU  [lort^  of  tho  world.     Thr  thro 
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ygai'g  BiDce  1887  have  oot  been  too  long  for  the  detailed  organisation 
off  ihip  work,  which  haa  called  for  several  elaborate  preliminary 
inve*tti(:ationfi  on  special  points  in  which  our  knowledge  was  in- 
sufficient, and  whicn  have  been  ably  carried  out  by  Profa.  Vt^el 
mod  Hakhuy/on,  Dr.  Trqjied,1)r.  Scheincr,  Dr.  (iill,  the  Astronomer 
Hoyal,  and  otliera.  Time  also  was  reciuiredfor  the  construction  of 
the  new  and  special  inetruments, 

The  decision  of  the  confcix<ncc  in  thou- final  form  provide  for  the 
oonfftmctiou  of  a  great  photographic  chart  of  the  heavent*  with 
exposures  corresponding  to  40  minutes'  exposure  at  Paris,  which  it 
Is  expected  will  reach  down  to  stars  of  about  the  fourteenth  mng- 
nituae.  Aa  each  plate  is  to  be  limited  to  four  pcjuare  degrcei*,  and 
mm  each  star,  to  avoid  possible  errors,  is  to  appear  on  two  plates, 
I  over  22,000  photographs  will  be  required.  For  the  more  accurate 
^l«termination  of  tne  positions  of  the  stars,  a  rdstau  with  lines  at 
dSctanoes  of  5  mm.  apart  is  to  be  previoui^ly  iraprevsed  by  a  faint 
light  upon  the  plate,  so  that  the  image  of  the  rintan  will  appear 
t^etfaer  with  tne  images  of  the  stars  when  the  plate  is  developed. 
Tfde  great  work  will  be  divided^  according  to  their  latitudes, 
among  18  observatories  pro%idod  with  similar  instruments}  though 
not  neoe«wirily  constructefi  by  tho  same  maker.  Those  in  the 
British  dominions  and  at  Tocubayii  have  boon  conBtructed  by  Sir 
Howard  Orubb. 

Besides  the  plates  to  form  the  great  chart,  a  second  set  of  plates 
for  a  catalogue  is  to  be  taken,  with  a  shorter  exposure,  whicn  will 
gfire  stars  to  tho  eleventh  magnitude  only.  These  plates,  by  a 
recent  decision  of  the  j»ermanent  committee,  are  to  be  pushed  on 
MM  actively  as  possible,  though  as  far  its  may  be  prncticablo  platen  for 
tlie  chart  are  to  be  taken  concurrently.  Photographing  tho  platen 
for  the  catalogue  is  but  the  tirst  ntcp  in  this  work,  and  only 
supplies  the  data  for  the  elaborate  nieoaureuients  which  have  to  bo 
maae,  which  are,  however,  less  laborious  than  would  be  required 
for  a  similar  catalogue  without  the  aid  of  photography. 

Already  Dr.  Gifl  has  nearly  brought  to  conclusion,  with  the 
Assistance  of  Prof.  Kapteyn,  a  proliminary  phobogriqihic  sui  vey  of 
the  southern  heavens. 

With  an  exposure  sufliciontly  long  for  the  faintest  stars  to 
impress  themselvoe  upon  tho  plate,  the  accumulating  action  still 
eods  on  for  the  brighter  i>tur9,  produclnj/  a  great  enlargement  of 
tneir  imagee  from  optical  and  }ihutographic  causes.  The  question 
ha«  occupied  the  attention  of  many  otitronomcrs  whether  it  is 
possible  to  find  a  law  connecting  the  diameters  of  these  more  or 
lesB  overexposed  images  with  tho  rolativo  brightucari  of  the  »tar« 
tfaemselves.  Tho  answer  will  come  out  undoubtedly  in  the 
affirmative,  though  at  present  the  em{)irical  formuhv  which  have 
been  HU^eeted  ^r  thie  pur[x>se  differ  from  each  other.  Captjiiit 
Abney  pro|>oeee  to  meofiure  the  total  photographic  tM^tion,  including 
density  as  well  as  size*  by  the  obstruction  which  the  fttellur  imago 
offers  to  light. 

A  further  question  follows  as  to  tho  relation  which  the  pbuto- 
trraphic  magnitudes  of  stars  bear  to  thoc^o  determined  by  eye. 
Visual  magnitudes  are  the  phyniological  exprecHiuii  of  the  eyes 
inC^ration  of  that  part  of  tho  star's  light  wlitch  ext«iiids  from 
tho  red  to  the  blue.  Photographic  mognitudee  repi-ehuiil  the  jjlatc's 
integration  of  another  part  of  tho  star  s  light,  nainelv,  fruia  a  little 
below  where  the  power  of  the  eye  leaves  off  in  tho  blue,  to  where 
ttie  light  is  cut  oft  by  the  glass,  or  in  greatly  rcducc<l  by  want  of 
I  fKoper  corrections  when  a  refracting  tclcRC€[>e  is  tiscil.  It  is 
obvious  that  tho  two  recoi'<ln  are  taken  by  dirt'orent  n^cthodh  in  diti- 
similar  unitnof  difToront  juirta  of  the  nUir^H  light.  In  (ho  case  of 
certain  coloured  stars  tho  photographic briglilnoj'M  is  very  ditrercnt 
from  the  visual  brigbtnesH  ;  but  in  all  ntars  change*',  o>i[K)cially  of 
a  temporary  character,  may  occur  in  tho  (tliotogranhic  or  the  visual 
region,  unaccomi>anicd  by  a  similar  change  in  tno  other  part  of 
the  spectrum.  For  these  reasons  it  would  seem  desirable  that  tho 
tM'o  sets  of  magnitudes  should  be  tnbuIn1>orl  tndepemdonLly,  and 
be  r^ardcd  as  supplementary  of  each  other. 

The  determination  of  tho  distances  of  the  fixed  Hturs  from  the 
small  apfjarent  shift  of  their  positions  when  viewed  from  widely- 
separated  positions  of  tho  earth  in  its  orbit  is  one  of  tho  mottt 
renned  operations  of  tho  observatory.  Tho  great  precision  with 
which  this  minute  angular  quantity,  a  fraction  of  a  second  only, 
has  to  bo  measured,  is  ?^  delicate  an  operation  with  the  ordinary 
micrometer — though,  indeed,  it  wau  with  this  inetrumcnt  that  tho 
classical  observations  of  Sir  Robert  Ball  wore  mode—  that  a  H|>ccial 
bifltrument,  in  which  the  measures  are  made  by  moving  the  two 
halves  of  a  divided  object-glass,  known  as  a  hcliometcr,  han  boon 
preesad  into  this  service,  and  quite  recently,  in  the  skilful  handt^ 
of  Dr.  Gill  and  Dr.  Elkin,  has  largely  increased  our  knowledge  In 
this  direction. 

It  is  obvious  that  photography  might  be  horo  of  groat  (service,  if 
we  could  rely  ui>on  measurements  of  photograpos  of  the  same 
stArs  taken  at  suitable  intervalK  of  time.  Prof,  rntcbard,  to  whom 
is  due  the  honour  of  having  o|>eneil  this  (tath.  aided  by  his 
■Mistants,  has  proved  by  elaborate  invoc^ligutionsthat  measures  for 
parallax  may  be  safely  made  ufwii  photographic  plates,  with,  of 
course,  the  advantages  of  leisure  and  rej»etition  ;  anti  he  has 
already  by  this  method  determined  the  parallax  for  *21  starti  with 
an  accuracy  not  inferior  to  that  of  value*'  previously  obtained  by 
purely  astronomical  methods. 

Tho  remarkable  euccexs  of  astronomical  pliotoera[ihy,  which 
depend  upon  the  pLut«*s  {tower  of  accuuiuUtion  oi  a  very  feeble 
ligDt  acting  continuously  through  an  exposure  of  several  hours, 
are  worthy  to  be  regarded  as  a  new  revelation.  The  firMt  chapter 
0|iene<l  when,  in  1HH(),  Dr.  Henry  T>raper  obtained  a  picture  of  tho 
nebula  of  Orion  ;  but  a  more  important  advance  was  made  in  IKH3, 
when  Dr.  Common,  by  his  photographs,  brought  to  our  ktiowleige 
details  and  extensions  of  thin  nebula  hitherto  unknown.  A  further 
diuclotture  took  phice  in  ISS5,  when  the  brotheri*  Henry  showed  for 
the  tirst  time  in  great  detail  tho  spiral  nebulosity  issuing  from  tho 


bright  atar  Mala  of  the  Pleiades,  and  sliortly  afterwanU  nebuloui 
streams  about  the  other  stars  of  this  group.  In  1H80  Mr.  Roberts, 
by  means  of  a  photograph,  to  which  three  hours'  exposure  hiul 
been  given,  Hhowed  the  whole  background  of  thio  group  to  be 
nebulous.  In  the  following  year  Mr.  Roberts  more  tlian  doubled 
for  us  tho  great  extension  of  the  nebula  region  which  surrounds 
the  trapezium  in  the  comntellatiun  of  Orion.  By  his  phot<»grupha 
of  tho  great  nebula  in  Andromeda,  he  has  shown  the  true  signi- 
ficance of  the  dark  canals  which  have  been  seen  by  tho  eye.  They 
are  in  reality  spooes  between  succetvive  rings  of  bright  niutt>er, 
which  appeared  nearly  straight  owing  to  the  inclination  in  which 
they  Ho  relatively  to  us.  These  bright  rings  Burround  an  undefined 
central  luminous  mass.    I  have  already  spoken  of  this  photograph. 

Some  recent  photograph»  by  Mr.  Husaell  show  that  the  great 
rift  in  the  Milky  Way  in  Argue,  which  to  the  eye  is  void  of  stars, 
iti  in  reality  uniformly  covered  with  them.  Also  quite  recently 
Mr.  (foorge  Hale  hiis  photographed  the  prominonoee  oy  means  of  a 
grating,  making  use  of  the  lines  H  and  K. 

The  heavend  are  richly  but  very  irregularly  inwrought  with 
stars.  The  brighter  stars  cluster  into  well-known  groups  upon  a 
baokjrround  formed  of  an  enlacoment  of  streamn  and  convoluted 
windings  and  intertwined  spirals  of  fainter  stars,  which  becomes 
richot  and  more  intricate  in  the  irregularly  rifted  zone  of  the 
Milky  Way. 

Wo,  who  form  part  of  tho  emblazonry,  can  only  see  the  design 
distorted  and  confutsed  ;  here  crowded,  there  scattered,  at  another 
place  sui>erposed.  The  groupings  due  to  our  position  are  mixc<i 
up  with  thoae  which  are  real. 

Can  we  supfKine  that  each  luminous  point  has  no  relation  to  tho 
others  near  it  than  the  accidental  neignbourr«hip  of  graint*  of  Hand 
upon  the  shore,  or  of  particles  of  the  wind-blown  dust  of  the 
desert?  Surely  every  star  from  Sirius  and  Vega  down  to  each 
grain  of  the  light  dust  of  the  Milky  Wa^  has  its  present  place  in 
the  heavenly  pattern  from  the  slow  evolving  of  its  past.  Ue  see  a 
system  of  syBtoms,  for  the  broad  features  of  clusters  and  stream* 
and  spiral  windingn  which  mark  the  general  design  are  reproduced 
in  every  |>art.  The  whole  is  in  moiion,  each  point  shifting  its 
position  by  miles  every  second,  though  from  the  auguet  magnitude 
of  their  dist4ince8  from  us  and  from  each  other,  it  is  only'by  the 
accumulated  movements  of  years  or  of  generations  that  some  small 
changes  of  relative  j>osition  reveal  themselves. 

The  deciphering  of  this  wonderfully  intricate  constitution  of  the 
heavens  will  bo  undoubtcflly  ono  of  the  chief  nstronomicnl  works 
of  the  coming  century.  Tho  jirimary  task  of  tho  sun's  motion  ia 
space,  together  with  the  motions  of  tho  brighter  stars,  has  been 
already  put  well  within  our  rcucli  by  the  H|>ectroscopic  method  of 
the  measurement  of  »tar-mutioita  in  the  lino  of  sight. 

From  other  directions  information  is  accumulating  :  from  photo- 
graphs of  ctutitera  and  part^  of  the  Milky  Way,  by  RobertA,  in  this 
country  ;  Barnard,  at  tne  Lick  Observatory,  and  Rns^oll,  at  Sy<lr»ey, 
from  tho  counting  of  Ktnr?.,  and  tho  detection  of  their  contigura- 
tions,  by  Holden  and  by  BackhouBO  :  from  the  mapping  of  the  Milky 
Way  by  eye,  at  Pareonntown  ;  from  photographs  of  the  spectra  of 
stiirtt,  by  Pickering,  at  Harvard,  and  in  Peru  ;  and  from  the  exact 
portraiture  of  tho  heavens  in  the  great  international  star  chart 
which  begins  this  year. 

I  have  but  touched  some  only  of  tho  problemn  of  tho  newer  side 
of  astronomy.  There  are  many  others  which  would  claim  our 
ationlion  if  time  i>crmtttod.  The  researches  of  the  Earl  of  Rosse 
on  lutiar  radiation,  and  tho  work  on  the  name  subject  ami  on  the 
siin,  by  Langley.  Observations  of  lunar  heat  with  an  instrumenb 
of  his  own  invention,  by  Mr.  Uoys  :  and  observations  of  the  varia- 
tion of  the  moonV  heat  with  it«  phase,  by  Mr.  Frank  Very.  The 
discovery  of  the  ultra  violet  imrt  of  the  hydrogen  s|>ectrum,  not  in 
tho  laboratory,  but  from  tne  stars.  The  confirmation  of  this 
n[«>ct.riim  by  terrestrial  hydrogen  in  part,  by  H.  W.  Vogel,  and  in 
it^  nil  hut  complete  form  by  Comu,  who  found  similar  series  in  the 
ultra-violet  spectra  of  aluminium  and  thallium.  The  discovery  of 
a  pjimpio  formula  for  the  hydrogen  series  by  Balmer.  The  impor- 
tant question  as  to  the  numerical  spectrnl  relationship  of  difl'erent 
Aubtftances,  es[:>ecially  in  oonnoction  with  their  chemical  pro{>ertiefl ; 
and  the  further  question  as  to  the  origin  of  the  harmonic  and  other 
relations  between  tho  lines  and  tho  groupings  of  lines  of  sjtectra  ; 
on  those  points  contributions  during  tho  [MUit  year  have  been  made 
by  Rudolf  v.  Kovesligethy,  Ames,  Hartley,  r>eelttndi-es,  Kydberg, 
Uninwald,  Kayscr  and  Kungc,  Johnstone  Stoney,  and  others. 
The  remarkable  employment  of  interference  phenomena  by  Prof. 
Michelson  for  the  neterniiuation  of  the  si/e,  and  distribution  of 
light  within  them,  of  tho  imac^  of  objects  which  when  viewed  in 
n  telcsoo[>e  subtend  an  anofle  less  than  that  aubtendef]  by  tho  light- 
wave at  a  distance  e(|uai  to  the  diameter  of  the  objective.  A 
niothof]  applicable  not  alone  to  cele^t  ial  objects,  but  also  to  S[tectral 
linos,  ana  other  questions  of  molecular  physics. 

Alon^  the  older  hnos  thctre  has  not  been  lean  activity  ;  by  newer 

mothoQa,   by  the  aid   of   lai*gGr  or   i:  !y  constructed 

instruments,  by  greater  rotinement  nowledgo  has 

been  increased,  especially  in  precis  ■'•  i,osw. 

AHtronomy,  the  oldest  of  tne  -'  •  ronewod 

her  youth.     At  no  time  in  the  p:*.'-;  ■  •'-•  flth  , 

unbounded   aspirations  and  htpe" 
numerous,  nor  the  crowd  of  Ic^r 
Astronomical  Association  foriuerl 
about  6U<»  members.     Happy  i/i  t) 
eastern  side  of  life's  meridian  ! 

Already,   alas  !    the    original 
are  falling  out— Kirchhoff;  Aj 
Heoquorcl:  but  their  places  ai 
race  is  gaining,  but  the  goal  b 

Since  the  time  of  Newton  u 
nature  has  wonderfully  incr 
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earnostl^  now  than  in  his  days,  what  ia  the  ultimato  reality  behind 
the  reality  of  the  (>eroeption8 ?  Are  they  only  (ho  pebbles  of  the 
beach  with  which  we  have  been  playing?  Uoes  not  the  ocean  of 
ultimate  reality  anH  truth  lie  beyond  ? 


RECENT  PROGRESS  IN  THE  USE  OF  ELECTRIC 
MOTORS.* 

BY    PROK    IJ.    FOKHM,    F.R  M. 

In  any  comparatively  new  induAtry,  as  electrical  engineering,  a 
((reat  «:leul  of  mental  "  striction  **  must  be  got  over  to  get  poopTo  to 
adopt  now  methods  even  when  known  to  w  an  im[>rovcment. 

Lord  K'^ylei^h  in  his  preotdential  addroaa  in  18^  expressed  his 
u^tonitihment  Uiat  while  no  addition  to  our  electrical  knowledge  of 
50  years  previously  was  retjuired  to  develop  the  dynamo,  it  w tut  00 
slow  in  being  introduced.  The  same  in  true  in  England  now,  even 
of  eleclricaT  inventions  which  have  been  proved  by  long  and 
extonpivo  experience  in  other  countriee  to  bo  economically 
desirable. 

It  is  the  duty  of  engineers  who  eee  and  ins|ject  such  work 
abroad,  to  ur^e  upon  people  at  home  tho  importance  ot  their 
inventions,  anu  point  out  the  troubles  which  have  been  met  ami 
overcome  elsewhere  bo  as  to  avoid  failure,  and  to  point  out  the 
direotionft  in  which  dilTeront  inventionti  are  being  adopted, 
modi6od,  or  rejected,  an  the  renult  of  extensive  [>ractical  ex[>eri- 
once.  Even  in  electric  lighting,  I  am  sure  more  than  one 
company  will  admit  that  in  following  this  rule  some  of  us  have 
saved  them  from  buying  costly  ex|)erience  in  the  past.  In  raying 
Ihifl  I  retrognise  the  fact  that  all  euuntries  look  upon  England  08 
having  improved  the  dynamo  more  than  an^  other  country.  In 
tho  nitpliontion  of  electric  motors  I  have  noticed  three  directions 
in  which  this  country  needs  the  testimony  of  independent  and 
impartial  people  to  assist  the  value  of  npiilicatiouH  which  in  some 
other  countries  are  generally  odopted.  These  are  (1]  electric  rail 
ways,  (*J)  replacing  shafting  in  ehoi>8,  especially  for  cranes,  by 
electric  conductors  and  motors,  (3)  traniinutting  |X}wer  to  a  dis- 
tance from  waterfalls  by  means  of  electricity. 

My  remarks  on  these  headii  are  largely  founded  on  experience 
gnintxl  in  visits  to  the  United  States,  and  aho  from  a  very  tnorough 
invesiigution  of  the  utilisation  of  water  ix)wer  in  all  |wrtf^  of 
Switzerland,  undertaken  this  summer  in  coniunction  with  Prof. 
Unwin. 

1.  Bltctric  JiaiUoayf.  —  Tlieae  are  thoroughly  established  in 
America  on  the  cheapest  Aystem— t.r.,  electricity  supplied  from  a 
central  station  by  overhead  wires.  The  extensive  adoption  of  elec- 
tric tram  lines  in  America,  and  the  small  number  in  England,  is 
entirely  duo  to  the  fact  that  they  allow  these  overhead  conductors 
and  we  do  not  generally  do  so.  The  electric  lines  in  America  are 
ono-lmlf  of  the  horse  car  lines  in  number,  and  arc  rapidly  ousting 
horse  lines  as  well  as  steam  and  cable  lines  ;  and  yet  it  is  extremely 
dilHcult  to  get  correct  figures  of  the  cost.  The  most  trustworthy 
estimates  seem  to  vary  between  4.1^  and  6.00  cents  per  car  mile, 
including  coal,  attendance,  land,  buildingH,  machinery,  line,  oil, 
water,  and  waste.  Tho  (luestion  of  reinirs  is  serious  and  must  be 
reduced.  Most  of  the  Imes  adopt  suur  gearing  to  reduce  the 
speed  from  tho  electric  motor  to  tne  car  axles.  They  gone- 
rally  UBe  two  pinions  and  two  spur  wheels.  This  introduces 
great  friction.  It  is  very  generally  accepted  that  8  h.p.  is 
kwt  in  gear  friction,  though  this  seems  somewhat  incredible, 
being  about  30  per  cent.  These  cars  are  large,  and  the  motors  are 
:4Uh.p.  This  enormous  i)0wer  is  absolutely  demanded  to  enable 
them  to  Htart  on  a  gradient  with  facility,  and  they  do  thin.  There 
in  no  crawling  about  these  cars.  Vou  feci  that  there  is  plenty  of 
power  for  the  work.  The  noise  on  these  cars  used  to  bo  very  con- 
siderable, and  the  injury  to  watches  through  magnetisation  was  at 
one  time  an  objection.  The  noise  from  the  gearing,  esj^ecially 
when  worn,  has  been  deadened  by  enclosing  tho  motor  and  gearing 
in  tsost-iron  boxes.  The  magnetisation  of  watches  is  prevented  by 
nrlopting  a  suitable  tyf>c  of  motor.  The  type  first  advocated,  I 
believe,  by  Eickmeyer  in  America,  and  nivt'elf  in  England,  in 
which  the  magnetising  coils  are  wound  rountl  the  armature  when 
wo  want  the  magnetism  instead  of  round  the  field  magnets,  is  now 
being  adopted  by  the  Thomson-Houston  Company,  which  bos  done 
such  splendid  work  in  street  railways. 

Another  source  of  trouble  in  motors  used  to  be  the  brushes,  for 
6|>arkini;  is  liable  to  be  very  violent  with  the  variable  loa/.l  of  a 
trnm  motor,  and  the  commutators  wear  away  raindly.  .Since  my 
carbon  brushes  have  been  introduced  this  difficulty  has  entirely 
dit«ap[>eared,  and  the  motors  can  be  ujied  with  any  variation  of 
load,  and  con  be  reversed  without  wearing  of  the  commutator  and 
with  very  little  sparking.  Even  in  stationary  motors  they  are 
now  geoeraUy  adopting  tncse  brushes,  and  also  in  dynamos. 

The  lose  in  double  reducing  gear  and  the  wear  and  tear  led  to 
all  the  important  companies  turning  to  single  reducing  gear  with 
tather  heavier  motors.  It  would  at  first  appear  impossible  to  go 
further,  and  adopt  armatures  on  the  wheel  axles  without  sacrificing 
the  great  advantage  of  gearing  which  allows  the  motons  (o  be 
indeitendontly  supported  without  being  subjecteil  to  the  same 
sliocKs  as  the  wheel  axles.  In  spite  of  this,  the  Westingtiouse 
ComfMiny  has  introduced  a  gcarless  motor,  whicli  has  strength 
enough  to  Rtaud  the  r«hocke.  Kut  other  inventors  had  the  idea  of 
fixing  the  armature  alone  on  the  axlo  and  supporting  the  field 
magnet  wholly  on  springs — to  nnpiKirt  it  i>artially  on  s[trings  is  of 
little  value.  Now,  with  ordinary  motors  the  armature  cannot 
have  up  and  down  motion  relatively  to  the  pole-pieces.  But  Mr. 
Short,  of  the  Brush  Company,  introduced  a  motor  with  jiole-pieceH. 
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the  sides  of  which  allows  an  up  and  down  motion  without  fear  d 
the  armature  windings  striking  the  polepieoee.  If  tbe  difScaby 
of  end  thrust  is  overcome,  this  ought  to  be  an  importAfit  ttifk 
But  in  this  direction  the  most  important  and  promioing 
soems  to  be  that  adopted  by  Eickmoyor  and  Field.  They 
the  whole  motor  in  guides  on  springs,  and  connect  the  mo'  ^^ 
and  the  wheel  uxle  by  cranks  and  a  coupling  bar.  the  cr^nluti 
the  right  and  left  aides  being  at  right  angles  to  each  otfccr. 
This  8erve.«  to  reduce  gearing  friction  to  a  miDimum,  while  oa» 
pletely  obviating  nliocks. 

It  may  be  well  to  give  tho  result  of  American  experience  u  to 
tho  injuries  from  sliocka  to  the  motor.  Id  the  Gret  place,  ersj 
manufacturer  there  hoe  had  to  buy  his  own  experience  00  oot 
head— viz.,  that  all  loove  wires  such  as  tbooo  which  join  fiiU 
magnet  coils,  or  those  passing  from  armature  to  couimutator,  tn 
fracture<l  by  vibration.  This  exi)erience  haa  been  univeraal,  «il 
the  South  London  Electric  Railway  has  also  bought  the  mm 
cxi>crionce.  The  remedy  lies  in  making  euch  loose  connectionfW 
flexible  stranded  wire.  The  other  serious  result  of  Tibratton  b  tlai 
tho  iiisulation,  especially  of  the  armature,  is  broken  off,  and  tbdiS 
circuits  occur.  In  America  spur  gearing  is  almost  univeraaU  ^ 
in  Switzerland  the  Oerlikon  Company  are  introduciag  vtts 
gearing,  which  has  been  so  much  approved  by  M.  R<*pVenww, 
Storage  batteries  have  not  generally  licen  successful  in  Amcriia 
but  some  trials  have  worked  very  well.  In  the  laat  few  yeanl 
have  seen  several  of  them  in  the  iStates  which  eeemed  to  promin 
well,  but  nothing  has  come  of  them. 

The  Thomsoii-HouBton  Company  arc  now  ox|>©rinientini5  witii 
heavy  locomotives  to  drag  trailer  cars.  They  have  not  yet  <Jeci<i«d 
to  adoitt  them,  and  in  the  platu»  prof>06cd  for  rapid  transit  in  Xr« 
York  I  see  a  tendency  to  go  in  for  separate  motors  on  &U  the  axlei 
of  a  train,  wliioh  is  the  only  plan  that  tttilit>ce  all  the  cKaracterictie 
lulvaittages  of  electric  motor  propulf^ion  foi  long  and  rapid  traiVL 
We  thus  abolish  the  excessive  weight  of  a  locomotive,  we  ore  cUa 
to  urio  lighter  and  Ioab  •xpcnsive  rail,  wear  and  t-ear  of  i^rmooca) 
way  is  diminished,  and  grinding  action  in  going  round  curves.  U 
trains  are  supplie<l  by  sufficient  ix>wer  they  are  not  limited  by  rtfl 
friction  to  going  up  slight  inclines,  nor  to  getting  up  $>r)e«<d  slowly. 
On  ft  line  with  many  atope  the  time  occupied  in  a.  coniplc'tcjounw^ 
in  thufl  largely  reduced. 

2.  liej^acintj  Shafting  by  EUctricity. — The  benefit  of  reploeing 
shafting  by  electric  conductors  and  motors  has  been  tboroagKI; 
appreciatMl  in  America.  Everyone  knows  of  the  hundreds  w 
motors  for  small  work  which  are  supplied  with  electricity  by 
central  stations  in  Boston  and  New  Vork  besides  other  places,  OM 
of  the  large  number  of  electric  lifts  supplied  by  the  Otie  Compaay, 
with  the  electric  motors  designed  by  Eickmeyer.  I  will  only  plaoi 
before  Englifh  maniifncturors  two  of  the  establishmenta  whersA 
statement  of  what  has  been  done  is  enough  to  bring  coDvicUon  (4 
the  mind  of  every  shrewd  and  sensible  employer  of  power.  In 
the  great  works  of  William  Sellars  and  Co.,  shafting  has  bets 
nboliahcd  as  far  as  possible.  I  saw  seven  motors  at  work,  chietf) 
on  cranes.  I  saw  a  hS-h.p.  Sprague  motor  working  a  30-too 
travelling  crane,  which  has  been  in  continuous  use  for  the  lost  two 
years.  They,  of  course,  use  carbon  brushes,  and  the  motor  hoi 
never  given  any  trouble.  Ordinarily  working  ut  200  volts  and  60 
amneros,  the  latter  have  been  increased  to  IIU  for  a  short  LiSM 
without  injury.  There  are  also  electric  connections  all  over  the 
shop,  by  means  of  which  motors  can  be  used  at  any  time.  Tkc 
second  establishment  is  Baldwin's  locomotive  factory,  where  16  bo 
*iO  locomotives  are  sent  otf  every  week,  and  where  space  ia  m 
valuable  that  thcrf?  is  no  room  for  shunt  linon,  and  where  a  lOO-too 
travelling  crane  jucks  up  one  out  of  these  20  and  puts  it  down 
where  wanted.  This  fine  travelling  crane  and  every  other  crane 
in  this  huge  port  of  the  works  are  driven  by  electric  motont. 

3.  TrauHmittintj  Poirer  to  a  Dhtance. — With  record  to  traat^ 
raistsion  of  |»ower  to  o  distance  from  waterfalls,  I  have  seen  Utlie 
to  chronicle  in  America,  and  what  there  is  seemfl  rather  antiquated  , 
but  in  Switzerland  imjiortant  work  has  been  done  by  corttinuoQ* 
and  alturnating  currents.  Tho  high-tension  electrical  work  in 
connvplion  with  continuous  currents  that  most  impreesed  nae  wv 
what  has  been  done  by  Cuenod,  Sautter,  and  Co.,  lieneva.  Th«<r 
six-|»oIe  machines,  with  Gramme  oommutotors,  up  to  2,000  volu, 
designed  by  M.  Thury,  seem  to  work  admirably  and  eparkleaslVt 
and  I  must  hero  state  my  conviction,  which  I  did  not  urevioualy 
have,  that  the  insulation  of  such  a  machine  can  be  mode  perfect, 
as  there  done,  by  supporting  the  dynamo  or  motor  on  a  numL>er  of 
alturnato  slabs  of  vulcanised  rubber  and  porcelain,  and  by  con- 
necting tho  shafts  by  Kaflard  couplings.  This  consists  of  a  discin 
tUa  end  of  each  of  tho  two  shafts  to  bo  couploti,  which  are  as  nearly 
in  line  as  poAsiblo  Each  diHC  has  half  a-dozen  steel  pins  on  s 
circle  near  it**  periphery.  In  one  of  tho  discs  the  circle  of  pins  ift. 
say,  Ift.  diamet/er,  and  in  the  other  I  ft.  Bin.,  and  the  two  circles  of 
pi«8  Are  in  the  same  place  and  are  connected  in  pairs  by  india- 
rubber  rings.  This  avoids  the  necessity  of  perfect  ali^meot 
and  ensures  perfect  insulation  At  Oyonnnx,  a  small  villa^  with 
artisans  who  make  combs  and  wfXKlen  pif>es  and  other  arUclee,  the 
lathes  are  driven  by  electric  motors  from  alow-preesure  supply.  To 
get  this  ix)wor,  a  waterfall  six  miles  distant  is  used.  Koch  turbine, 
of  120  li.p.,  drives  a  dynamo  of  1,8(K)  volts,  which  ia  seat  bj 
overhead  conductors  to  Oyonnax,  where  it  drives  a  1,8UO-toU 
motor,  which  drives  a  low-tension  dynamo  which  suppliee  thw* 
three  wire  circuits—one  for  [wwer,  one  for  public  light,  and  one  for 
private  light.  They  have  gui»plied  sitnilar  plant  in  many  other 
places. 

I  will  not  take  uptime  with  describing  different  works  of  this 
kind,  but  I  will  now  say  something  about  the  use  of  multiphase 
or  rotary  currents,  about  the  prospective  use  of  which  so  much 
bus  been  publishc<i.  I  have  seen  the  machines  and  transforinerv 
in  course  of  conetruction  at  Oerlikon,  and  the  insulators   which 
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liAVs  b«en  usod,  and  the  mechanical  design  is  excellent.  ThiB 
plant  is  now  about  to  be  tried  at  Frankfort,  over  a  distance  of  1 12 
milea.  Tests  will  be  made,  and  we  yhall  soon  know  sotnothing 
definite  about  their  working.  I  have  not  seen  the  DobrowoUki 
puichinee,  but  both  tho«*e  and  the  others  hnve  been  deflcribetl 
in  the  technical  joornftls.  The  principle  employe*!  by  Mr. 
firown,  of  Oertiknn,  i«  the  fact,  disoovered  by  Wilde, 
k*hat  an  alternating  dynamo  uj^ed  aa  a  (rcnerator  will  drive  a 
■eoond  similar  mnchine  aa  a  motor  ;  but  three  ncparato  circuits 
•r©  put  on  the  armatures,  oo  th-it  throe  sepirate  currents 
tiravel  alonf?  the  lino  and  reach  tlic  olecuic  niotoi-  in  BUCce**ffion, 
•O  that  there  ii«  alw  ly  one  circuit  at  least  on  the  armature  of  the 
motor,  tending  to  drive  it  round.  Now  theao  throe  currents  in 
the  tine  will  interfere  «eriouHly  with  each  other— juat  as  it  wa* 
found  at  New  Orleans,  that  two  circuits  in  unusual  proximity  for 
I^  miles,  and  fed  by  two  separate  alternators,  interfered  with  each 
other  do  much  that  the  lamjis  on  both  circuits  flickered  hadly.  I 
find  that,  in  order  to  prevent  this,  it  is  noceanary  that  alon|;  the 
whole  line  the  three  conductors  »hall  be  at  the  corners  of  an  equi- 
lateral triangle.  I  can  quite  understand  tlie  diffioultiea  of  regula- 
tion of  three  currents  referred  to  by  Dobrowolski,  but  I  tfiink 
there  are  further  |X)ints  u[X)n  which  information  is  much  wanted. 
I  want  to  know-for  hitherto  I  have  entirely  failetl  to  see— the 
•dvanta^^es  of  this  three-phase  aynchronising  alternator  over  the 
aimple  alternatoris  which  do  puch  excellent  work.  I  have  been 
fcoH  that  Mr,  Brown's  machine  has  90  |ior  cent,  of  ethciency  ns  a 
dynamo.  Well,  I  reply  that  an  ordinarj' alternator  without  iron, 
not  having  the  hysteresis  of  Mr.  BrownV  mnchine.  outht  to  have 
a  hijfher  efficiency.  In  the  next  place,  I  nm  told  by  Mr.  Brown 
that  while  you  cannot  switch  one  of  these  lhrce-i)ha8ei'ynchroniHing 
motors  with  its  load  on  to  an  electric  circuit  and  expect  it  to  fiet 
up  to  the  synchronising  Bpee<l,  vet  it  will  do  so  along  with  the 
electric  generator  of  electricity  if  the  latter  be  alao  started  from 
reet.  In  this  it  certainly  has  the  advantage  over  the  synchronising 
alternator  with  iron,  but  none  whatever  over  those  without  iron, 
which  will  act  in  precisely  the  same  way  unless  the  motor  hap^^ens 
to  be  stopped  on  dead  centres— ».'..,  with  the  centres  of  coils  (in  n 
Mordey  alternator,  for  example)  halfway  between  polos  of  the 
field  magnets. 

If  this  is  the  only  gain  over  Binglo-phoae  alternators  with  self- 
induction,  and  if  there  be  no  advantage  gained  over  alternators 
without  largo  self-induction,  I  fail  to  see  the  merit  of  the  compli- 
cation of  throe  phases.  I  would  not  havo  drawn  atteutian  to  the 
abeonce  of  advantage,  but  would  have  prcforre>l  to  await  Lheex- 
fwrimentH  before  expressing  an  opinion,  were  it  not  for  the  great 
Attention  directed  to  the  scheme  by  the  Press,  altogether  out  of 
proportion  to  the  rosuUs  which  Mr.  Brown  and  the  Ocrlikon 
managers  hoi»o  to  obtain.  The  great  experiment  about  to  bo  tried 
at  Frankfort,  which  int-crcsts  oloctricinns  all  over  the  world,  i»  not 
to  prove  tlmt  transformation  is  etiieient,  but  to  prove  that  30,000 
volts  can  be  carrod  along  112  miles  of  overhead  conductor.  The 
Dobrowolski  motor  does  not  resemble  the  synchronising  motor, 
but  ia  a  modification  of  the  Tenia  motor,  excoiit  thnt  the  number 
of  currents  of  ditl'ering  phiue  is  increased.  Here  also  1  fail  to  aee 
any  cause  of  better  work,  but  1  await  any  trials  thnt  may  he  made 
with  interest,  and  I  8[>cak  as  one  who  hm  worked  with  and  mnde 
t^ts  with  the  developed  typo  of  Tesia  motor  at  Pittsburg.  Mr. 
Oobrolwolski.  however,  says  that  whatever  load  may  be  put  on  thin 
raotoi  thero  is  no  serious  uifTeronco  in  pluiso  between  the  potential 
dilfercnce  applietl  to  the  motor  (and  tliere  is  no  appreciable  lag) 
and  the  current.  If  this  be  so,  it  would  boa  decided  improvement, 
but  I  shall  require  strong  proof  before  I  accept  the  multiphase 
motor  OB  a  great  advance  over  the  Tosia  raachiuc.  Thu  only  advan- 
tage which  it  pOBsessea  over  synchronising  alternators  without 
iron  in  the  armature,  and  with  large  momentum,  lies  in  its 
power  to  start  with  load  on.  But  I  do  not  see  that  in  large  appli- 
cationa  this  advuntago  is  to  be  comjitired  with  what  it  loses 
by  ite  want  of  synchronism.  All  ehoiie  ought  to  be  driven  at  a 
steady  speed,  but  in  some  trades,  snon  as  weaving  with  sensitive 
looms,  it  is  essential,  and  even  the  bc^t  turloincs  driven  at 
nearly  constant  fall,  if  not  governed,  caufiethe  breaking  of  threads 
in  a  loom  to  be  a  serious  drawback.  On  the  whole  I  would  prefer 
the  eynchronitfing  type.  But  Mr.  Dobrowolski  claims  that  these 
machines  have  the  further  advantage  over  the  sytichronisera  that 
they  will  not  stop  when  overloaded.  Now  this  prevalent 
prejudice  requires  examination.  For  my  own  part,  after  having 
tested  Mr.  Mordey'e  aynclironieing  altornntors  on  many  occasions, 
and  after  having  very  much  overloaded  them,  1  have  a  strong 
conviction,  almost  amounting  to  a  feeling  of  ctirlainty,  that  it  is 
impossible  to  put  them  out  of  step  in  ordinary  conditions  by  merely 
increasing  the  load.  The  more  you  increase  the  load,  the  more 
current  goes  through  them  to  keep  them  in  eUp.  They  would 
rather  get  red  hut  than  get  out  of  stej).  They  behave  just  as  a 
continuoue-current  motor,  or  a  Tesla  motor,  or  a  Dobrowolski  motor 
behave  under  the  same  conditions.  It  gets  hots,  but  it  does  not 
atop.  At  this  stage  I  must  say  that  it  is  much  to  be  deplored  that 
no  coneluaive  experiments  by  any  indef^endent  authority  have  as 
yet  been  made  on  the  Mordey  alternator  as  to  its  efficiency  when 
used  M  a  motor. 

In  concluding  my  remarks  about  the  Frankfort  experiment,  I 
wish  to  express  the  admiration  that  electricians  feel  for  the  men 
who  have  undertaken  to  prove  that  30,000  volts  can  be  practically 
transmitted  overhead  for  112  miles;  and  for  the  engineers  who 
have  so  ably  designed  such  excellent  mechanical  machines  to  do 
the  work. 

I  now  havo  a  word  to  say  on  tho  alternating  synchronising 
motor,  which  it  seems  so  difficult  to  get  i»eoplo  tn  Iwlieve  in. 
1  havo  for  some  time  fiast  been  working  at  it^  theory.  I  will  notL^o 
Into  the  mathematicsof  itnow.  I  will  content  myself  with  istating  the 
conclusions,  and  replacing  analytical  or  geometrical  proofs  by  a 


mechanical  analogy.  People  eeem  to  be  strangely  at  a  loss  to 
explain  why  it  is  Uiat  some  alternators  work  wellaa  motors  while 
others  do  not.  It  has  been  shown  that  self-induction  will  assist 
this  action.  So  many  people  havo  rushed  to  the  conclusion  that 
self-induction  is  the  cause,  and  many  a  machine  has  been  thrown 
away  that  was  built  on  theso  lines.  Mordey  overthrew  these 
views  by  showing  that  bis  machine,  having  less  self-induction 
than  most  alternators,  synchronised  tho  oest.  Then,  when 
we  compare  the  Siemens  or  Ferranti  alternator  with  the 
Mordey  one,  we  seo  that  they  are  olectrically  identical, 
eB{>ccially  as  to  self  induction.  Why,  then,doep  the  Mordey  work 
BO  well  as  a  motor  and  not  the  Ferranti  ?  The  explanation  is 
simply  thnt  the  former  has  a  lar^e  momentum  and  the  other  baa 
not.  I  announced  this  explanation  of  the  difficulty  at  a  meeting 
of  electricians  in  Paris  l/isb  Februarj-,  and  found  that  M. 
llospitalier  hod  arrive<l  at  exactly  the  same  conclusion  and  quite 
independently.  I  feel  confident  in  predicting  that  the  Ferranti 
dynamo,  if  suppliod  with  a  heavy  enough  flywheel,  will  be  found 
to  work  as  well  as  tho  Mordey  machine  as  a  motor.  The  reason 
of  this  is  that  the  motor  has  dead  centres  to  get  over, 
just  like  a  steam  engine  During  the  alternations  the  current 
is  reduced  to  zero  twice  during  each  complete  period,  so  also  is  the 
hack  B.M  F.  of  the  motor,  and  at  each  of  these  (mints  we  have 
dead  centre*  beyond  which  the  motor  cannot  move  except  by  fly- 
wheel action.  During  a  considerable  i>art  of  the  complete  period 
the  motor  has  higher  E.&I.F.  than  tne  generator,  and  ia  conse- 
quently retarded.  There  is  another  point — viz.,  that  the  rotation 
of  such  a  machine  is  not  perfectly  uniform.  It  is  letarded  when 
doing  work,  and  accelerated  when  work  is  being  done  upon  it,  and 
tho  le-iH  tho  momentum  the  greater  is  tho  variation  of  sjxjed.  I 
will  not  go  further  into  the  theory,  which  I  propose  to  give  fully 
elsewhere,  but  tho  consideration  of  those  views  will  be  made 
clearer  by  a  mechanical  illustration. 


CENiR^ron 


t^OTom 


Imagine  two  wheels  on  independent  axlos  connected  by  a  coupler 
which  IS  not  rigid,  but  consists  of  a  piston  attached  to  one  of  the 
wheels  and  a  cylinder  attached  to  the  other  ;  the  piston  working 
In  the  cylinder.  If  one  of  theso  is  driven  and  slowly  increased  in 
sj^ood,  tho  other  will  rotate  with  it,  but  if  it  be  loaded  with  a 
brake  it  cannot  get  over  the  dead  centres  unless  it  has  momentum. 
Here  the  air  friction,  varying  as  tho  relative  velocity  of  piston  and 
cylinder,  is  the  force  which  moves  the  motor  wheel,  and  this  corre- 
e]jonds  to  the  electric  current  conveyed  in  the  electric  motor 
analogy.  It  is  sup[>0Hed  that  the  wheels  are  so  distant  that  the 
coupler  IH  nlwiiyfl  |iarallel  to  the  line  of  centre.  The  E.M.F.  of 
either  machine  is  reprortcntetl  by  tho  inclination  of  the  line  of  the 
coupler  to  tangent  of  the  wheel  at  its  {X}int  of  attachment. 

In  tUeolectrical  problem,  if  (ifand  f^^are  the  phasesof  generator  and 
motor,  and  if  v  and  t*'  are  their  velocities  at  the  moment,  and  if 
M  and  M'  are  the  strengths  of  field,  then^  omitting  self-induo- 
tion  altogether,  tbeir  E..M.F.*8  are  proj>ortional  to 

M  V  sin  B  and  M^  i^  Bin  <f' ; 
the  current  to 

(M  Msin  ^-M'r'sin  ff>,. 

and  the  work  on  the  motor  to 

M'  r'  tin  tf'  {M  u  sin  tf  -  M»  v*  sin  **)....     (A) 

In  the  mechanical  model  the  force  transmitted  is  pro|M>rtional  to 
the  relative  motion  of  cylinder  and  piston — i.e.,  to 

(■  sin  ^-r*  sin  ^', 

and  the  pressure  in  the  tangential  direotion  moving  the  motor  is 

(v  sin  9  -  i<i  tin  9^)  sin  9, 

and  the  work  on  the  motor  is 

p^  sin  (?'  (i>  sin  I'  -  v<  sin  tfU. 

which  is  an  expression  of  exactly  th''  *  Vthe  electrical  j 

expression.    Hence,  the  mechanic  -ical  problem] 

is  exactly  represented  by  the  c~  model,  and  i 

the  influence  of  momentum  'y   the 

mechanical  engineer,  and  bo  <m   is 
essential  for  synchronous  octi 
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tioD  of  electric  energy  through  that  cIbsb  of  ooDduotore  known  as 
electrolytes. 

Tho  pro  {.ligation  of  electric  enerey  along  metallic  conductors  is 
invariaoiy  found  to  i)roduce  the  following  four  phenomena  : 

!    Tho  electric  energy  in  |iropAgAted  with  the  velocity  of  light. 

II.  An  electromagnet  Held  is  produced. 

III.  loduced  currents  are  produced  in  neighbouring  conductors. 

IV.  Heat  in  pro<luced  in  the  conductor  uniformly  uloog  ita  length 
proiKirtionnJ  Lo  the  strength  of  the  oarrent  and  tho  reftifltance  of 
tho  conductor. 

Those  four  phenomena  are  also  produced  during  electrolysis. 
They  are,  however,  accomikanied  by  a  lifth  phenomenon— namely, 
chemical  docomjKmition  at  the  olectrodo^,  and  this  chemioal 
decomix}r4ition  \»  i«trictly  profiorLionul  to  the  strength  of  the  current, 
but  not  to  its  intensity. 

Hence,  by  inlinitely  increasing  tho  |jotential  and  diminishing  the 
strength  of  tho  current,  we  can  make  the  absorption  of  electrical 
energy  due  to  chemical  action  ta*  small  as  we  please  ;  and  thus 
we  can  e.ttabliAh  so  complete  an  analogy  between  the  pro|)agaLion 
of  electric  energy  along  metallic  conductora  and  along  electrolytes 
that  any  views  brought  forwanl  to  exiAniu  the  phenomena  in  the 
one  code  must  perforce  apply  to  the  otlier. 

The  theory  of  the  propagation  of  electric  pnergy  along  metals 
has  been  thus  concisely  detine<l  by  IVof.  J.  .1.  Thomson  : 

*'  The  velocity  of  transmis-sion  of  an  electric  impulse  along  a 
wire  is,  according  to  Maxwell's  theory,  ecpial  to  the  velocity  with 
which  light  pasi'eK  through  the  dielectric  in  which  the  energy 
residef^,  and  the  function  of  the  wire  seeni><  niervly  to  bo  that  t^f 
guiding  the  discharge  which  travels  at  o  rate  fixed  by  the 
dielectric." 

Prof.  H.  Hertz  has  recently  shown  that  when  an  electric 
oscillation  travels  along  a  wire  the  electric  force  ). reduces  a 
mechanical  effect  at  right  angles  to  the  wire,  whil.**t  tho  ma;^netio 
force  which  accompanies  it  tends  to  repel  a  ring  broiifjht  into  its 
vicinity  ;  thus  there  are  two  vibrations  iMiriJcndtcular  to  each 
other,  the  nodes  of  the  one  coinciding  with  tho  nntino<i&H  of  the 
other,  passing  along  the  wires,  whence  he  concludes  that  "  from 
the  above  exiwriment-s  with  conductors  of  vpry  simple  form  it  is 
evident  that  a  conductor  of  any  form,  when  placed  in  th*j  jwith 
of  electromagnetic  wire^*,  is  sril>jnri  i.n  forces  of  a  very  complex 
character." 

Since  a  guiding  conductor  surrounile*l  hy  dielectric  is  retpiited 
(according  to  the  above  theoiy)  for  fhe  propagation  of  electric 
energy  in  dotinite  directions^  the  ijueistion  arises,  '*  How  can  an 
electrolyte  act  jw  such  a  guidia'^  i-omlucLor  ?  " 

For  this  there  are  two  [mMsiljlo  explanations.  Either  {I. |  tho 
bulk  of  tho  electrolyUi  mights  be  conswlored  the  conductor,  and 
tho  surrounding  medium  the  dielectric,  nuc.U  as  ghiM^  or  air,  or 
(II.)  in  the  electrolyte  itself  a  rearrangement  of  molecules  is  pro- 
duced, some  (i.e.,  the  best  comlocting)  forming  the  guiding  con- 
ductors aloug  tho  linoA  of  force  between  the  electrodes,  other 
dielectric  tubes  sun'ouiiding  the  same. 

The  first  pro^iositjon  is  uritenable,  for  allhougU  it  explains  how 
an  electromagnetic  field  may  be  produce<l  outside  the  elprtrolyte, 
it  utterly  fails  to  explain  how  a  fairly  uniform  tiold  '\i><  producetj 
inside  it. 

MolocuLir  chains  have  formo.1  the  basis  of  every  theory  nf  elec- 
trolysis since  they  were  lirst  pro|iosed  by  Grottlius,  albhou^^h  tho 
mode  of  action  of  the  molecules  has  been  explained  in  u  great 
number  of  difl'orent  ways. 

The  molecular  arrangement  re<iutr-e<I  for  the  second  proposition — 
I.e.,  molecular  chains  fturrouiidod  by  dielectric  tubes — wols  tirst  pro- 
posed by  l*rof-  U.  Wiedemann,  who  brings  weighty  proofs  in  its 
tavour,  but  who  aUo,  like  his  pretlocessors,  assumes  that  thocnrrcnt 
passes  through  the  leoular  chain.  Ho  hnf,  however,  provided 
the  ret|uisite  mechanism  for  the  applicatiuti  of  Clerk  Miixweirs 
theory  to  electrolysis. 

The  electric  energy  in  being  pi-opagnted  through  these  dielec- 
tric tubes  along  the  chain  of  conducting  molecules  produces  these 
magnetic  and  electric  eifccts,  which  act  chemically  on  the 
dielectric,  decom^Kising  the  molecules  into  atoms  or  weakening 
their  affinity  along  tho  zones  of  inteni*o  electric  action  surrounding 
each  n^olecular  chain.  A  simihir  view  was  already  suggested  by 
Faraday,  when  he  considers  the  electric  current  to  be  '*  an  axis  of 
power  having  contrary  forces  exactly  etiual  in  amount  in  oiipnsite 
airections,"  modifying  the  chemical  aflinity  of  the  electrolyte  in 
directions  [wirallol  to  the  axis,  and  providing  tho  conditions  for 
the  transfer  of  electro-^jositiveand  negative  ions  in  their  respective 
directions. 

That  there  is  n  tendency  for  a  strong  electric  field  to  produce 
molecular  decomposition  is  evident  from  the  action  of  the  silent 
discharge  and  the  elect:  .*  •:<:*,  and  also  from  such  observations  aa 
those  made  by  Bouty  of  elec  rolytic  action  on  the  surface  of  con- 
denser plates. 

The  view  proposed,  which  considers  metallic  and  electrolytic 
conduction  aa  identical,  dods  strong  support  in  the  following 
Inveetigations. 

Prof.  J.  J.  Thomson  finds,  as  tho  result  of  experiments,  **  that 
tho  velocity  of  propagation  of  a  rapidly  olternatmg  current  along 
an  electrolyte  surrounded  by  air  cannot  differ  much  from  tho  rate 
along  a  wire  *' ;  and  in  examining  the  resistance  of  electrolytic 
alternating  current*,  "  The  results  obtained  agree  sufficiently 
well  to  enable  us  to  suy  that  the  relative  resisbance  of  oloctrolyte.-^ 
is  the  same  when  a  current  is  alternating  a  hundred  million  limcj* 
n  second  as  for  a  steady  current." 

I'rof.  Mongarini,  of  B-omo,  in  a  very  exhaustive  paper  on  electro 
lysis  by  alternating  current*,  formulates  the  following  law  :  "4  .\ 
limiting  value  to  the  rapidity  of  alternations  exists,  beyond  which 
decomposition  does  not  take  place,"  which  he  proves  both  thoo- 
rotically  and  oxperimentally  ;  and  he  finds  that  at  tho  limit  "  tho 


voltameter  only  becomes  heated  Inr  the  passage  of  the  ctureatlihs 

an  ordinary  metallic  conductor.  He  also  statea  in  his  oonclasooi: 
**6.  A  voltameter  traversed  by  an  alternating  carrentbohareslik** 
metallic  conductor  {Kissessing  self-induction." 

A  committee  appointed  by  the  British  Afteociation  has  sIm 
investigated  a  series  of  solid  compounds— such  aa  ealiihidMsad 
sclenides — some  of  which  conduct  purely  metallicly,  otnerspwrtlr 
elect rolytiealty,  and  others  in  both  ways  ut  the  ^atne  time,  um 
declared  themselves  unable  to  draw  any  marked  line  of  diatisiGCia 
between  those  bo<lie«. 

To  resume.  The  number  of  the  molecular  chains  formed  viB 
dei)end  on  the  strength  of  the  electric  field  and  on  the  concca* 
tration  of  the  electrolyte,  whilst  the  cross- sec tionaJ  area  of  mA 
zone  of  decomiKisition  will  depend  on  the  strength  of  tJie  carront 
and  number  ot  chains,  and  the  current  density  will  be  naeamnl 
by  the  number  of  such  chains  in  the  cross*soctioB  of  tW 
electrolyte. 

The  existence  of  these  zones  explains — 

I.  How  the  atoms  can  travel  along  molecular  chains  towudft 
their  resiiective  electrodes  without  recombination. 

II.  Wny  the  atoms  are  given  off  as  molecules  at  the  electralv 
only,  because  there  the  electric  field,  bemg  weakest,  aiid  utooisd 
one  kind  preponderating,  they  combine  and  are  given  off. 

By  artificially  weakening  the  electric  field  by  introdudart 
metallic  itlate  into  tlie  [jath  of  the  molecular  chains,  eocU  pais 
acts  similar  to  an  electrode.  Mr.  A.  Tribe,  by  interpofling  «i)w 
plates  in  a  cop|>er  sulphate  cell,  obtaincfl  one  end  coated  wtti 
copjx'r»  the  oihur  with  protoxide  of  silver,  and  found  the  bouutiir)' 
line  of  the  y^ne  of  deix)sition  to  be  at  right  anglea  to  the  line  li 
flow  of  the  current.  This  enabled  him  to  observe  the  re-fractiM 
of  tUii*  line  of  How  by  interjxising  a  [loroua  voAsel  'with  watsr, 
whose  (xarallcl  sides  were  inclined  at  an  angle  of  4rxleg.  to  the  Ads 
nf  thfl  rectangular  electrolytic  trough,  a  most  imi*ortn.nt  verifica- 
tion of  the  directive  tendency  of  the  current  in  an  electrolyte. 

I'rof.  J.  .}.  Thomson  has  also  shown  that  an  electric  field  u 
weakened  in  tho  presence  of  a  solid  dielectric,  because  the  sarfsix 
tension  is  increased.  Hence,  if  a  solid  dielectric  is  intmtJM 
into  n  xoue  of  intense  electric  action,  by  sending  the  current 
through  a  {>orous  diaphragm  or  a  cracked  glo^s  plate,  the  fieMi 
will  he  wenkoned  and  atoms  liberated,  as  abundantly  proved  by 
the  cxgH.iiii)ciits  of  Urotthus,  F.  Braun,  Ostwald,  Tumrnan,  Over- 
buok,  and  ntJicrs. 

III.  Why  the  atoms  cannot  escape  through  out  of  the  liqoid  is 
o:t:phkiiicd  by  the  directive  force  preventing  the  atorno  escaping 
Irtturrilly  out  of  the  dftcom[»osing  xones. 

It  is  obvious  thiU  only  un  exceedingly  small  E.M.F.  would  b« 
re4|i)ired  to  produot^  the  minimum  /^ne  of  decom|>osition  neoeasan 
for  clcotroly^i?  along  n  single  or  few  molecular  chains,  and, 
since  a  weak  electric  iield  could  only  have  a  few  Hne»  of  force, 
Ltiero  would  L^nly  be  a  fow  such  raws,  and  this  gives  u«  an  expU 
nittioii  for  the  «l&-lrolyH[H  prorluce<l  by  the  intinitesima]  cnrrente 
ub.servetl  by  HolTiihuk/,  M.   l>epre/.,  and  others. 

Also,  if  tiva  biul  rnnductors  of  slightly  varying  conductivitj  ba 
mixed— such  its  aU^olio!  and  water -the  conditions  aro  provided 
for  clei/trolylic  acti<m,  the  better  conducting  forming  the  guidintf 
coitducLors,  tho  oLlioi  diulerlric  tubes,  whence  u  jjreatly  increuiel 
conducting  ^Kjwcr  is  prmluced  and  observed ;  as  witnes.^  theeKj 
ments  of  I  Gladstone  and  Tribe,  Overbeok,  Pouillot,  Ayrtoa 
Perry,  and  othors. 

This  also  explains  ilie  .tction  of  excecxlingly  minute  quantitiei 
of  impurities  on  iiilUicivoing  the  conductivity  of  electrolyte^. 

The a.'vu million  that  the  solvent  is  primarily decom|iOfM>J  sutHco* 
to  explain  all  the  chcnn'cal  phenomena  ob-syrve*!  in  electrolytic 
cells,  and  w:u^  fully  accepted  by  the  older  eloctriciani<,  Iteing 
-l^cr'ially  worked  out  by  Bor/.eliuH  and  his  nrhool. 

Tlio  t'lecUolysis  of  t^ulutions  by  strong  currents  givoe  strong 
HupiKU't  to  this  view,  for  when  constituent-  of  the  solvents  ar« 
more  r.'iipidly  generated  than  they  can  bo  absorbed  by  i^econdary 
chemical  Jtcliou  they  nro  given  oil  in  the  free  Htate.  I  have  shown 
this  to  be  tho  cawj  for  copfior  sulphate  solutions,  from  which  I  have 
obtained  oxygen  and  hydrogen  by  sufficiently  increiudng  the 
strength  of  the  current.  Kohlrausen  also  6'tatcs  that  in  very  dilate 
solutiuus  water  it*  decaunx>sed. 

The  complicntecl  j^benomena  classcrl  under  polarisation  art 
mainly  due  to  voltaic  currents  arising  from  chemical  changias 
taking  place  at  tho  electrodes  and  their  physical  effects. 

Tho  jihenomcnon  known  as  wandering  of  tho  ions  haa  beoo 
shown  uy  Profs.  Wiodofnann  and  Quincke  to  bo  due  to  three 
causes. 

I.  The  free  charges  on  tho  surface  of  the  niolecah&r  chains,  pro- 
ducing motion  in  op|JOsile  directions  of  the  salt  and  tho  sol%mt 
molociiles. 

II.  The  same  effect  being  also  produced  by  the  free  charges  on 
the  electrodes :  and 

III.  By  theelectrificjitionof  the  vessel  containing  the  electrolyte, 
which  hitter  they  also  consider  to  explain  tho  phenomena  known 
as  electrical  ondoAuiose. 

It  is  obvious  that  these  explanations  may  also  be  adopted  in 
connection  with  the  above  expressed  xdews. 

In  orflor  to  corroborate  the  theory  of  molecuNr  chains,  I  have 
ctirriod  out  a  series  of  ext^»criment«  with  different  apparatus  to 
study  whether  tho  displacement  of  the  molecularconduc^rs  would 
inHuenco  the  conductivity.  I  found  that  tho  resistance  of  a  j^t  of 
electrolyte,  which  was  caused  to  flow  at  varying  spc*^-  '■•  •  a  (xm 
tht?  electrodes,  rose  j)ro|»ortional  to  the  velocity  of  tli  vie 

up  to  a  maximum  of  al>out  10  j»er  cent,  of  tho  total  d.  In 

order  to  ensure  the  result  being  solely  duo  to  the  vulucitv  of  the 
jet  and  not  to  diminution  of  the  area  of  the  conductor,  too  eloc 
trodefi,  carefullv  insulated  except  at  the  places  where  the  jets,  one 
fco  each  electrode,  impinged,  were  kept  itnmorsed  in  ocparato  coUs 
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oonnectcrl  with  a  tube  and  provided  with  overflow  tubes,  the  jet 
plikyini;  bonoitilt  the  surfaru  of  the  olecbrolyie.  The  result  wa^  id 
cocxi|ilet«  accordance  with  those  previouMy  obtained. 

Famday  hafl  shown  that  an  interrupted  current  flowing  throu(;h 
Aa  •lc«tromAfrnet  i»  able  to  induce  a  ouirent  in  a  secondary  coil 
^-(.i_  ^r  -,„  indiarubber  tube  filled  witli  an  electrolyte  wound 
re  .L'cpor. 

<  )ri^  it  to  be   of  interest  to  have  both  a  primary  and 

secumiary  cou  of  eleotrolytic  conductor,  I  constructed  two  flat 
vpindH  of  indiarubber  tubing  tilled  with  acidulated copiier  sitlphnte, 
and  p.ovidctl  with  copfter  electrodes:  for  the  primary  a  con- 
tinuous current  of  90  volt*  was  emnloyed,  which  was  dimply  inter 
ruptod  by  meantu  of  an  electric  bell  worked  from  uii  inde(iendent 
battery. 

The  secondary  coil  was  connected  with  a  Sir  \\m.  Thomson  60 
ohm  reflecting  galvanometer  ;  a  thermo  current  giving  ID  divisions 
wms  obwrved,  but  the  effect  of  the  induced  alternating  current  was 
to  produce  intermittently  deflections  of  over  .VI  divisions  on  each 
side  of  the  xero,  thus  removing  all  doubt  of  the  success  of  the 
experiment. 

The  complete  analo^'j'  between  an  electrolyte  and  a  high- 
reaiaUince  wire  le<l  me  to  siu8|>eot  that  if  such  a  wire  were 
itieertoii  between  the  electrodes,  electrolysis  would  be  obsorxod  at 
tbo  ends.  On  referring  to  the  literature  I  found  that  Jacobi  had 
obtained  the  de^iired  result  with  a  (lerman  silver  wire  in  a  cop^ior 
sulphate  solution*  but  did  not  obtain  the  result  with  platinum. 
Having  some  tliin  platinoid  wire  at  hand  I  determined  to  rc(>eat 
the  exjieriment,  coiling  the  wire  to  increuwi  its  resistance, 
C*op(>er  was  ilepoKitcd  ulong  about  one  half  of  it,  beginning  slowly 
At  the  negative  electronic  whilst  the  other  half  turned  black  by 
oxidation,  and  was  gnutunlly  destroyed  at  the  end  nearest  the 
po«itive  electrode. 

I  know  that  the  view  I  have  ventured  to  bring  before  you 
ienvof*  many  facts  connected  with  electrolysis  aa  yet  unexplained, 
but  the  same  must  be  admitted  for  all  other  theories  on  the 
subject  hitherto  pro[X)unded,  over  which  it  has,  I  believe,  the 
Jkdvantage  that  it  bringn  the  propagation  of  electric  cnergv  along 
electrolytes  into  harmony  witn  the  now  generally  accoptecl  theory 
of  Clerk  Maxwell  of  its  propagation  along  metallic  conductors, 
mnd  that  it  oflers  an  explanation  of  the  electrical  as  well  of  the 
chemical  phenomena  observed. 


The  E.  M.F.  in  the  direction  of  y  is  given  in  Moxweirs  notation  by 
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ON  THE  ELECTROMAGNETIC  THEORY  OF  THE 
ROTATION  OF  THE  PLANE  OF  POLARISED  LIGHT 
IN  A  MAGNETIC  FIELD.* 

BY   PROr.  A.  GRAY,  M.A. 

Sir  William  Thomson  has  explained  the  tarniiig  of  the  plane  of 
polarised  light  in  a  magnetic  tield  by  supposing  the  ether  to  have 
embedded  in  it  a  large  number  of  small  gyrostats,  having  iho 
andisturbed  {jositions  of  their  axes  in  the  common  direction  of  the 
m&gnetic  force,  and  the  pro|>agatioij  of  the  beam,  an<l  all  rotating 
in  the  same  sense.  When,  in  conee(|uence  of  the  vibmtory  motion, 
each  gyrostat  has  its  axis  of  rotation  diMplaced  from  this  direction 
it  reacts  on  the  surrounding  medium  witn  tranavorse  force  at  ri^ht 
angles  to  the  plane  through  the  axis  of  rotatian  and  the  direction 
of  motion. 

By  comnounding  this  stress  with  the  elojatic  forces  of  displacc- 
meot  of  tne  ether,  differential  ei[uations  of  motion  are  obtained 
wbtch  are  of  precisely  the  form  necessary  to  account  for  the  differ- 
ence in  rate  of  propagation  of  the  two  circularly  polarised  rays 
constituting  the  plane  ix)larised  ray. 

The  equations  thus  found  are  of  the  form  : 

where  (  f^  denote  com[K)nont  displacements  of  a  portion  of  other 
in  two  rectangular  direction^*,  pGri)endicular  to  that  of  z,  taken  as 
the  direction  of  propagation. 

It  is  sufgeeteu  b^  tne  gyrostatic  investigation  that  it  ought  to 
be  possible  to  explain  the  magneto-optic  rotation  on  the  electro- 
ma^ctic  theory  of  light,  as  a  conso(|uonce  of  the  existence  of  the 
sinularly  oriented  small  magneto  which  are  supi>osed  embedded  in 
the  medium  with  their  axes  in  the  direction  of  pro[^>agation  of  the 
ray,  and  therefore  producing  the  magnetisation  of  the  medium  in 
that  direction.  Such  a  theory,  while  analogous  to  the  gyrostatic 
theory,  would  be  quite  independent  of  the  latter. 

In  conse<iuence  of  the  motions  of  the  ether,  the  directions  of  the 
chains  of  magnetised  molecules,  which  are  supposed  to  exi^t  along 
tbo  direction  of  magnetisation  (here  taken  oj*  axis  of  :.),  in  the 
undisturbed  state  o?  the  medium,  are  continually  undergoing 
change  At  every  [>olnt.  and  thun  the  direction  of  the  axial  magnetic 
force  along  each  chain  also  undergoes  alteration.  It  i^^  obvious 
that  if  the  displacements  bo  everywhere  Hmidl  the  actnal 
magnitude  of  this  force  will  sustain  only  u  very  small  [jiercontage 
of  alteration,  but  that  each  such  small  change  of  direction  will  pro- 
duce a  com|ionont  inagnotic  force  in  each  of  the  two  directions  ut 
right  angle**  to  the  nxia.  The  calling  into  existonco  of  those  com- 
{KinontK  will  produce  corresnonding  R.M.F/s  tending  to  increase 
or  diminish  the  electric  displacement. 

*  Abstract  of  a  paper  road  before  the  British  Association. 
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where  diijdt  stands  for  the  total  timc-rnto  of  change  of  U,  the 
rom|Ktnent  of  vector  potential  in  the  dirt'ction  of  y,  ami  H  denot' 
[•artial  differentiation.  AI^m)  Rrnce  H,  the  comf;>onent  along  ^i  do 
not  |>erce[ttibly  vary  along  t,  if  the  diri'Ction  of  prot>agation  bo  oil 
taken  here  -dong  z  -  i  it/S  z.  denotes  magnetic  induction  throughl 
unit  of  area  in  Uie  |>Iane  of  y  -.  Hence  any  |>nrt  of  the  total  time- 1 
rate  of  variation  of  -  2  <}/$  z  will  denote  tlic  f«{Mbce-ratc  of  vatiatioo,  ] 
in  the  direction  of  ^,  of  an  E.M.F.  parallel  to  y,  provi<le<l  the  time  ' 
nod  space  differentiations  of  the  part  are  oommutative.  This  is  to 
bo  borne  in  mind  in  what  follows. 

Now,  if  the  disphicoment  of  the  ether  particles  from  the 
urtditfturbcd  |>ositions  be  taken  as  parallel  nml  pro|>ortionnl  to  the 
electric  displacement,  and  C  be  the  com[M>nont  of  magnetisation  of 
the  .«ub8tance  in  the  direction  of  :  duo  to  the  exintenoo  of  lUvf 
molecular  magnets,  then,  considering  the  electric  disnlaoement/1 
in  the  direction  of  ar,  tho  com |>onont  magnetic  force  in  the  direction 
of  X  will  bo,  ajiproximately,  tCS/jSz^and  thus  the  mognotio 
induction  through  unit  of  area  in  the  plane  of  y:  is  a  '  <*  8/o  -^ 
where  c  is  a  coetiiciont  of  proportionality.  The  time-rate  of 
variat  ion  of  this  is 

«    ^9j 
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but  we  have  by  the  equations  of  electric  currents 
91 


since  there  is  no  conduction  current. 

Further,  by  the  relation  of  magnetic  force  to  vector  potential, 

/j  =  (d  F/d^)/;i,  and  therefore  the  lost  etiuation  becomes 

*/=      J_  ^J 

Now,  since  the  differentiation  of /with  rospoct        t  ib  partial 
only,  we  may  use  the  substitution 

Hence,  differentiating  i//i  t  with  respect  to  s,  wc  find 

ai    3;'^4ir  «r>* 
which  gives  an  K.M.F.  in  the  direction  of  y  of  amount 

since  there  can  be  no  constant  or  arbitrary  time  function  con- 
cerned.    Hence  we  have,  finally, 


y_    ac   eCar   a^^ 
se    4»aE»"ay' 

and  therefore 

a(^  _     a^G     eC   asF 

&t              8t^        irStiz^ 

But  the  displacement  current  in  the  direction  of  y  is  dgjdt^ 
and  this  is  K/4ir.3Q/af.  Also  by  the  equations  of  currente 
a  {//a  <  =  -  1/4  rM  a-  G/a  z\    Therefore  we  have  the  equation 

KaQ_a^___j_   PG 

4ir  ar      ar         41-^  as' ' 

which,  used  in  the  e(|UAtion  already  found  for  a  Q/£,  yields 

8t^     KfA  at*    4w  8t9v^' 

Similarly  for  the  other  component  in  the  case  of  circularly 
polarif^ed  light  we  tind  the  equation, 

ar     K^Bv"     4w8ed-y 

These  two  equations  are  identical  in  form  with  those  quoted 
above,  as  given  by  the  gyrostatic  theory,  and,  of  course,  lead  to 
the  same  results  ;  that  is  to  say,  the  pjaoo  of  polarisation  of  an 
electromagnetic  beam  would  show  a  turning  effect  in  a  magnetised 
medium. 

The  theoretical  view  given  above  has  been  suggested  by  a 
reference  in  M.  Poincan's  "  Tb&tti^  de  Maxwell,  to  a  note  by 
M.  Potior,  in  hie  French  transia*  '  ^^"^  Mi^xwell's  Electricity,** 
which  appears  to  contain  a  sir  '-'tg   to  equations  of 

the  same  form.    I  have  not  «^  and  it  is  ^xttviblo 

that  it  ha;*  completely  untie*  -v. 

The  fundamental  ussump  •  k  are  pp<>por- 

tional  to  the  ctlier  rlispluee*  i 

accordance  with  the  vie^v  *»  '■ 

know,  proved)  with  respe  •  ui 

light.  If  the  theory  givo»  ma 

to  give,  by  accounting  -irt  i 

to  this  view.     It  wdl  h- 
of  the  gyrostatic  onr* 
K.M.F.  li  in  the  elect 
the  gyrostatio  roaotto 
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REPORT  OF  THE  COMMITTEE  ON  ELECTRICAL 
STANDARDS.* 


Report  of  the  committoe  conflifltine  of  Prof.  G.  Carey-Foster,  Sir 
VVillinni  Thomson,  Prof.  Ayrton,  Prot.  J.  Perry,  Prof.  W.  O.  Adama, 
Lord  Ravlcigh,  Dr.  O.  J.  Lodge,  Dr.  John  Hopkinson,  Dr.  A. 
Muirhead,  Mr.  W.  H.  Preecc,  Mr.  Herbert  Taylor,  Prof.  Everett, 
Prof.  Schuster,  Dr.  J.  A.  Flerainff,  Prof.  (;.  F.  Fitj.(Iernld,  Mr. 
R.  T.  Gliizobrook  (eocrotary),  Prof.  C'hrystal,  Mr.  H.  Tomlinson, 
Prof.  W.  Garnetl.  Prof.  J.  J.  ThomHon.  Mr.  W.  N.  Shaw.  Mr.  J.  T. 
Bottomley,  aiid  Mr.  T.  Gray,  apjwinlod  for  the  purpose  of  con- 
structing and  issuing  practical  standards  for  use  in  electrical 
meaAurcment«. 

The  work  of  testing  resistance  coils  at  the  Cavendish  Laboratory 
has  been  continued.  A  table  of  values  found  for  the  coils  is 
appended. 

B.A.  Units. 

No.  of  unit.  ResiatonCe  in  B.A.U.     Temperature. 

Elliott  245    —74  '99954     11*9 

Elliott  246   —75  -99949    1216 

Elliott248    —78  -99988     13*9 

B.A.  No.  38—77  I  00023    157 

EUiott257    —78  100046     16-6 


No.  of  coil, 

McWhirter 

Elliott 
Elliott 
N  alder 
ElUoib 
Elliott 
Elliott 
Naldor 
Natdor 


Temperature. 


Lkoal  Ohms. 

Resistance  in 
legal  ohmn. 

L  O    —200     -99836     1.1*9 

o.t4_202     -99871     UiO 

250-203     99924     13-9 

3,081—204     -99868     15-2 

258—205     -99986     16*4 

2.59-206     99976     155 

260—207     lO'OtJig       15-6 

2,OIS-208     10-0066       17-8 

2.020—209 100-056         177 


•  Ohm  Coils. 

No.  of  coil.  Resistance  in  ohms.  Temperature. 

Elliott  243—201     -99948 11-85 

Elliott  267—325     1*00040     16* 

Nalder  3,059—326     1O00O5     168 

Among  these  the  coil  B.A.  No.  38 — 77  has  a  B()eciftl 
intereet.  It  is  an  original  platinum-ailver  coil  which  formerly 
belonged  to  Prof.  Balfour  Stewart,  and  is  now  in  the  poseossion  of 
Prof.  Schuster,  at  the  Owens  College.  According  to  the  label  on 
it.  it  Wiia  right  at  16tlcg.  5.  Accordine  to  my  observations,  its 
value  is  one  moon  B.A.  unit  at  14-9.  Tliiu  coil,  therefore,  would 
appear  to  have  risen  in  value  since  about  IH67  by  '0006  B.A.  U-, 
ana  this  result  is  not  in  accordance  with  the  conclusions  deduced 
in  1 87  H  from  the  observations  on  tlie  other  platinumsilver  coils 
then  examined. 

Some  further  experiments  have  been  made  with  satisfactory 
results  on  t)ie  air  condensers  of  the  association.  A  megohm 
resistance-box  has  been  purchased  for  use  in  com^uirisons  of 
capacity.  With  u  view  to  testing  the  permanence  of  the  rcHistanco 
standards,  it  was  thought  desirable  to  compare  them  again  with 
the  mercury  standards.  This  was  done  in  December  and  Januury 
by  the  secretary.  The  coil  that  was  comjwvred  with  two  mercury 
tubes  constructed  in  IH84  by  M.  J.  R.  Benoit,  which  hiul  been 
filled  at  Cambridge  early  in  the  year  1885  and  htuJ  remained  full 
since.  An  account  of  the  comparison  was  read  before  the  Physical 
Society,  May  9,  1891,  and  appears  in  the  Phil.  Ma^f.  for  July, 
1891.  The  coils  were  compared  with  the  B.A.  standards,  if  we  take, 
as  was  done  in  1885,  for  the  resistance  in  B.A.  units  of  a  colutnu 
of  mercury  loOcm.  long,  Ideg.  in  section,  the  value  '95412B  A.U. 
Wo  have  the  following  results  for  the  resistance  of  the  tubes  in 
legal  ohms  : 

^  Value  in  1885  Value  in  1891 

^^'  found  by  R  T  6.  found  by  R  T  6. 

37     99990         99986 

30    99917         99913 

The  difTorences  are  only  '00004  legal  ohm,  which  is  too  small  to 
feel  really  certain  of.  If  we  accept  for  the  resistance  of  mercury 
the  value  '05352,  which  (B.A.  Report.  1890)  appears  the  best  value, 
fchen  we  have 

«•  Value  given  by  Value  found  by 

""•  Benoit.  1885.  R  T  6  in  1891. 
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1*00045 
•99954 


1  00033 
•99959 


These  comparisons  were  made  with  Ha\  and  lead  to  the  conclu- 
aion  that  it  has  remained  unchanged.  In  November^  1890,  the 
association  was  invited  by  the  President  of  the  Buai-d  of  Trade  to 
nominate  two  members  to  represent  theassociiition  on  a  committee 
"on  standards  for  the  measurement  of  electricity  for  u&oin  trade." 
A  meeting  of  the  Electrical  Standards  Committee  was  held  on 
December  *Jnd,  and  it  was  agreed  to  suggest  to  the  council  of  the 
asaociation  the  names  of  Prof.  Carey-Foster  and  Mr.  R.  T. 
Gloxebrook  as  roj^rcsentatives  These  gentlemen  were  amminted 
by  the  Board  of  Trade,  together  with  Mr.  Courtenay  Boyle,  C.B., 
Major  Cardew.  Mr.  E.  Gravei*,  Mr  W.  H.  Preece,  Sir  William 
Thomson,  lA>rd  Kayleigh,  Dr.  John  Hopkinson,  and  Prof.  Ayrton. 
This  committee,  after  various  meetings,  drew  up  u  roix>rt,  a  copy 
of  which  is  printed  as  Appendix  I.  to  thin  report.  The  standardH 
of  resistance,  constructed   in  accordance  wir!h  ResoluUoii  6  of  the 

*  Report  preeonted  to  the  British  Association. 
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I  re^wrt,  are  now  in  the  hands  of  the  secretory,  and  are  being 
pared  with  the  standards  of  the  association.      Niimeroui 
mcnts  on   the  methods  of  constructing  Clark  s  cells  ami 
absolute  E.M.F.  of  such   cells  have  been   luada  At  the  Car* 
Laboratory  by  Mr.  Wilberforce,   Mr.  Skinner,  sjid    the 
These  are  still  incomplete,  but  the  cxpeiiments,  so  {axa« 
been  Bnished,  lead  to  the  value  1  '434  volts  at  I&deg.  for  the 
of  the  cell.     The  value  found  by  Lord  Rayleigb  was  1435 
same  temperature. 

Mr.  Fitz^mtrick  has  continued  his  cx|>eriinGat«  on  the 
of  silver.     An   account   of  these  will  be  found   in   Ap 
The    committee    ask   for    reappointment,  wiih   omiBstoo 
names  of  Principal  (»arnett  and  Mr.   II.   Tonalinson,  and 
of  those  of  Dr.  G.  Johnstone  Stoney  and   Prof.  S.  P.  T 
They  recommend  that  Prof.  Carey-Foster  be  cb&irmao, 
R.  T.  Glazebrook  secretary.     They  further  ask   to   be  &Uoi 
retain  an  unexpended  balance  of  lost  year's   grant,  amountiaiEll 
£17.  4s.  6d. ,  oa  well  as  for  a  new  grant  of  XIO. 

Appendix  L 

Re[>ort  of  the  Electrical  Standards  Committee  appointed 
Board  of  Trade  to  the  Right  Hon.  Sir  Michael  Hicks-1 
Hart.,  M.P,,  President  of  the  Board  of  Trade. 

In  compliance  with  the  instructions  contained  in  yoar 
of  the  IGlh  December  la«t,  that  we  should  consider  and 
whether  any,  and  if  so  what,  action  should  be  taken  by  the  Boa4 
of  Trade  under  Section  6  of  the  Weights  and  Measures  Act, "" 
with  a  view  to  causing  new  denominations  of  stAndards  U 
measurement  of  electricity  for  use  for  trade  to  be  zzuide  and' 
\'eritied,  we  have  the  honour  to  submit  the  following  nfMrtt 
1.  Before  coming  to  a  decision  as  to  the  points  roferrod  to  n^  «i 
were  anxious  to  obtain  evidence  as  to  the  wishes  and  vierctf 
those  practically  interested  in  the  question,  as  neell  as  of  lool 
authorities  who  are  concerned  in  the  administration  of  \V< 
and  Measure  Acts.  2.  With  this  view  we  prej>ared  draft  reooli 
embodying  the  proposals  which,  subject  to  further  conudi 
appeared  to  us  desirable,  and  forwarded  copies  to  the 
tatives  of  \'arious  interests  for  criticism.  C'Opiee  were 
warded  to  the  Preas.  We  also  invited  the  foUovring  bodi 
nominate  witnesses  to  give  eWdence  before  us  :  the  AasociatiOtt  d 
Chambers  of  Commerce  of  the  United  Kingdom,  the  AssooiatiM 
of  Municipal  Cor[x>rationa,  the  London  County  Coancil,  and  fcU 
London  Chamber  of  Commerce.  3.  In  response  to  this  Lnviutaoo 
the  following  gentlemen  attended  and  gave  evidence  :  on  1>eb4lf(/ 
the  .Association  of  Chambers  of  Commerce,  Mr.  Thos.  Parker  ud 
Mr.  Hugh  Erat  Harrison  ;  on  behalf  of  the  London  Council,  Prot 
SilvanuB  Thompson  ;  on  behalf  of  the  London  Clmmber  of  Co&- 
merce,  Mr.  U.  E.  Crompton.  The  Association  of  Municipal  Cor 
uorations  did  not  consiuer  it  necessary  to  offer  any  oral  erideocc 
but  the  following  resolution  passed  by  the  Law  Committet  of 
that  liody  was  adopted  by  the  council  of  the  aasociatioa: 
'*  The  committee  are  of  opinion  that,  assuming  that  U* 
science  of  electricity  has  advanced  bo  far  Uiat  it  ii 
now  i>ostiiblo  proi>orly  to  define  the  three  units  referred  to  is 
the  Board  of  Trade  letter — 1.«.,  the  ohm.  ampere,  &nd  rolt- 
and  to  construct  an  instrument  for  the  purpose  of  stamUtrf 
measurement,  the  time  has  arrived  for  the  Board  of  Trade  to  taka 
actinn  thereon.*'  4.  In  addition  to  the  witnesses  above  lefwiii 
to,  the  following  gentlemen  were  invited  to  give  evidence,  and  *• 
are  indebted  to  thorn  for  valuable  information  and  assiatance:  Dr. 
J.  A.  Fleming,  and  Dr.  Alexander  Muirhead.  5.  We  also  had  Ul 
tidvantage  of  the  ex[>erience  and  advice  of  Mr.  H.  J.  Chaasf, 
8ii|>crinteudent  of  weigbts  and  measures,  who,  at  the  requeetof 
our  chairman,  was  present  at  our  meetings.  6.  After  a  oarsbJ 
consideration  of  the  questions  submitted  to  us,  and  the  evideoot 
given  by  the  various  witnesses,  wc  have  agreed  to  the  foIIowisK 
resolutions  : 

"  L  That  it  is  desirable  that  new  denominations  of  standards  for 
the  measurement  of  electricity  should  be  mode  and  approved  hy 
hor  Miijcsty  in  Council  as  Board  of  Trade  standards.  2.  That 
the  maunitudes  of  theee  standards  should  be  determined  on  (h« 
electromagnetic  system  of  measurement  with  reference  to  tbs 
centimetre  as  unit  of  length,  the  gramme  as  unit  of  maaet,  and  tha 
second  as  unit  of  time,  and  that  by  the  terms  centimetre  aad 
gramme  are  meant  the  standards  of  those  denominations  deposited 
with  the  Board  of  Trade.  3.  That  the  standard  of  electrical 
resistance  should  be  denominated  the  ohm,  and  should  have  the 
value  1,000,000,000  in  terms  of  the  centimetre  and  second,  4.  That 
the  resistance  offered  to  an  unvarying  electric  current  by  a  colaxaB 
of  mercury  of  a  constant  croeasectional  area  of  one  square  miUi' 
metre,  and  of  a  length  of  106'3  centimetres  at  the  temperature  at 
melting  ice,  may  be  adopted  as  one  ohm.  5.  That  the  v&lue  of  ths 
standard  of  resistance  constructed  by  a  committee  of  the  Britiab 
Asaociation  for  the  Ad  vaticemon  t  of  Science  in  the  years  1 863  and  1964| 
and  known  as  the  British  Association  unit,  may  betaken  aa  *9866  ol 
the  ohm.  6.  That  a  material  standard,  constructed  in  solid  metal, 
and  veri6ed  by  comparison  with  the  British  Asaociation  aait« 
slvould  be  adopted  as  the  standard  ohm.  ?■  That  for  the  puruoie 
of  roplnciug  the  standard,  if  lost,  destroyed,  or  damaged,  and  for 
ordinary  use,  a  limited  number  of  copies  should  bo  oonstructed, 
which  should  bo  iieriodicuUy  compared  with  the  standard  chn 
and  with  the  British  A.ssoctation  unit.  8.  That  resist 
constructed  in  solid  metal  should  be  adopted  as  Boat 
Trade  standards  for  multiples  and  sub-multiples  of  the 
9.  That  the  standard  of  electrical  current  should  bo  denomi- 
nated the  ampere,  and  should  have  the  value  one-tenth  (01) 
in  terms  of  tho  centimetre,  gramme,  and  second.  10.  That  an 
unvarying  current  which  when  passed  through  a  solutiOD  of 
oitrate  of  silver  in  water,  in  accordance  with  tho  Bt>ecificalioo 
attached  to  this  reiK>rt.  deposits  silver  at  the  rate  of  0*001119  of  a 
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ame  ]>er  second,  may  be  taken  as  a  current  of  one  ampere. 
That  an  alt^rnatinK  current  of  one  amiwre  shall  mean  u 
larrent  such  that  the  wiuare  root  of  the  time-average  of  the  Htiuare 
bC  ite  strength  at  each  inetant  in  amperes  is  unity.  V2,  That 
instrumento  constructec]  on  the  principle  of  the  balance,  in  which 
'l>y  the  proper  diepoeition  of  the  conductors  forces  of  attraction 
And  repulsion  are  produced,  which  dofjond  upon  the  amount  of 
eorrent  passing,  and  are  balanced  by  known  weights,  should  be 
adopc^MJ  aa  the  Board  of  Trade  tttandards  for  the  measurement  of 
currc^nt,  whether  unvarying  or  alternating.  13.  That  the  standard 
of  electrical  preasure  ^bould  be  denominated  the  volt,  bein^ 
Um  pressare  which,  if  Pteadily  applitjtl  to  a  conductor  who#»e 
iwristauce  is  one  ohm.  will  prod'uce  a  current  of  one  aratjere.  14. 
That  the  electrical  preiwure  at  a  temperature  of  6'2dog.  F.  between 
the  polos  or  electrodes  of  the  voltaic  cell  known  oa  Clark's  cell, 
may  bo  taken  aa  not  difTering  from  ]'43;^  volts  by  more  than  an 
amount  which  will  be  determined  by  a  aub-oommittoe  lipfuinted 
to  invetftiKate  the  question,  who  will  prepare  a  specification 
for  the  construction  and  use  of  the  cell.  15.  That  an  alter- 
Dating  pressure  of  one  volt  shall  mean  i\  pressure  such  that 
the  8<iuare  root  of  the  time-overage  of  the  square  of  it-s  value 
«t  eaco  instant  in  volts  in  unity.  16.  That  instruments  con- 
structed on  the  principle  of  Sir  \V.  Thomson's  quadrant  electro- 
meter used  idiofltatically.  and  for  high-pressure  instramenteon  the 
principle  of  the  balance,  electrostatic  forces  being  balanced  against 
a  known  weight,  should  be  adopted  as  Board  of  Trade  standards 
for  the  meaaaremeot  of  pressure,  whether  unvarying  or  alter- 
nating." 

7.  VVe  have  adopted  the  eystem  of  electrical  units  originally 
de6ned  bv  the  British  Association  fori  lie  Advancement  of  Science, 
and  we  have  found  in  its  recent  researches,  us  well  aa  in  the 
deliberations  of  the  International  ('oiigre^w  on  Electrical  Units, 
hold  in  Paris,  valuable  guidance  for  detennining  the  exact  magni- 
tude of  the  several  units  of  electrical  measurement,  as  well  as  for 
the  verification  of  the  material  standards.  H.  We  have  stated  the 
relation  between  the  proposed  stundiird  ohm  and  the  unit  of 
reaistance  orit^inally  determined  by  the  British  Association,  and 
have  also  •ttated  its  relation  in  the  nuirnurial  tttandard  adopted 
by  the  Interntt».ionttl  Coniereuce.  0.  We  tind  that  considerations 
of  practical  importance  make  it  undesirable  to  acJopt  a  mBrcurial 
Btandanl.  We  have  therefore  preferre<l  to  adof*t  a  material 
standard  constructed  in  solid  metal.  10.  It  appears  to  us  to  he 
nocessary  that  in  transactions  between  buyer  and  seller  a  legal 
character  should  henceforth  be  as^^ignctl  to  the  units  of  electrical 
meaaureraent  now  suggestod,  and  with  thin  view  ihnt  the  issue  of 
an  Order  in  Council  should  be  recommended,  under  the  Weights 
and  Measoree  Act*  in  the  form  anneice^l  to  this  report. 

Specificatioit  refbrrkd  to  im  Rksoldtion  10. 

tn  the  following  specification  tho  terra  silver  voltameter  moans 
the  arrangement  of  apjMirtttus  by  means  of  which  an  electric 
current  is  passed  through  a  solution  of  nitrate  of  silver  in  water. 
The  silver  volt4imeter  measureit  tho  total  electrical  quantity  which 
has  poraed  during  the  time  of  the  experiment,  and  by  noting  this 
time,  the  time-averago  of  the  current;  or  if  the  current  has  re- 
mained constant,  the  current  itself  can  be  reduced.  In  employing 
the  silver  voltameter  to  meaauru currents  of  about  one  amjwre  the 
followine  arrangements  should  boado[)ted.  The  cathode  on  which 
the  silver  is  to  be  deposited  should  Lnkti  tho  form  of  a  platinum  bowl 
not  less  than  10cm.  in  diameter,  and  from  4  cm,  to  5cm.  in  depth. 
The  anode  should  be  a  plate  of  pure  silver  some  ^W  stiuaro  cenLi 
metres  area  and  2  mm.  or  3  mm.  inthickneia.  This  is  supported 
horizontally  in  the  liquid  near  the  top  of  the  solution  by  a  pljitiiium 
wire  [lassea  through  holes  in  the  nUites  at  opposite  corners.  To 
prevent  the  disintegrated  silver  wliich  is  formed  on  the  anode 
from  falling  on  to  the  cathode,  the  anode  should  bo  wrapped 
round  with  pure  tilter  paper,  secured  at  tho  bock  with  a  little 
aealing-wox.  The  lit|uid  should  consist  of  a  neutral  solution  of 
pure  sdver  nitrate,  containing  about  15  parts  by  weight  of  salt  to 
85  porta  of  water.  The  resistance  of  the  voltameter  cnang©«  some- 
what as  the  current  [msses.  To  prevent  these  change**  having  too 
irreat  an  effect  on  the  current,  some  resistance  besides  that  of  tho 
voltameter  should  be  inserted  in  the  circuit.  The  total  resistance 
of  tho  circuit  should  not  be  lesd  than  10  ohms. 

Method  of  Makiuff  a  MfOAiirrmenl. 

Tho  platinum  bowl  is  washeil  with  nitric  anid  and  distilled 
water,  aried  by  heat,  and  then  left  to  cool  in  a  deasicator.  Whon 
thoroughly  dry  it  is  weighed  carefully.  It  i«  nearly  filled  with  the 
solntion,  and  connected  to  the  reet  of  the  circuit  by  being  placed 
on  a  clean  cofkjter  support,  to  which  a  binditig  screw  is  attached. 
Thifl  copper  Hupjx}rL  must  bo  insulattsd.  The  anode  is  then 
immersed  in  the  solution  so  as  to  be  well  covered  by  It  and 
supported  in  that  position  ;  the  connections  to  the  rest  of  tho 
circuit  are  made.  Contact  is  made  at  the  key,  noting  the  time  o! 
oontact.  The  current  is  allowed  to  (lasa  for  not  less  than  lialf-an- 
hour,  and  the  time  at  which  contact  is  broken  is  observed.  Care 
must  bo  taken  that  tho  clock  used  is  keeping  correct  time  during 
this  interval.  Tho  solution  is  now  removed  from  the  bowl,  and 
the  deposit  la  washed  with  distilled  water,  and  left  to  soak  for  at 
least  SIX  hours.  It  is  then  rinsed  successively  with  distilled  water 
and  alcohol,  and  dried  in  a  hot-air  bath  at  a  temperature  of 
about  160  deg.  C.  After  cooling  in  a  deasicator  it  is  weighed  again. 
The  gain  in  weight  gives  the  silver  deposited.  To  find  the  current 
ID  am[wros,  this  weight,  expressed  in  grammes,  must  be  divided  by 
the  number  of  seconds  during  which  tlie  current  haa  been  passed 
and  by  -001 1 18.  The  result  will  be  the  time-average  of  the  current, 
if  during  the  interval  the  current  has  varied.  In  determining  by 
Uita  method  the  constant  of  an  instrument  tho  current  Hhoukl  be 
kept  as  nearly  constant  aa  poeaiblc,  and  tho  readings  of  theinstru- 


m«ota  taken  at  frequent  observed  intervale  of  tima  These  obaer- 
vations  give  a  curve  from  which  tho  reading  correspondine  to  the 
mean  current  time-average  of  the  current  can  be  found.  The 
current,  as  calculated  by  the  voltameter,  corresponds  to  this 
reading. 

PbOVISIONAL     MKMO&ANDrM      ON      THK     PREPARATION     OF    ClABK'S 

Standaw>  Cku- 

Dfjimtionof  thti  Cell. 

The  cell  cooaista  of  zinc  and  morcary  in  a  saturated  solution  of 

zinc  sulphate  and   mercurous  sulphate   in   water,  prepared  with 

mercuroua  sulphate  in  excess,  and  is  conveniently  contained  In  a 

cylindrical  glass  vessel. 

PREPAaATION  OF  THE  MATERIALS. 

1.  The  Mercury. —To  secure  purity  it  should  beHrst  treated  with 
acid  in  the  usual  manner,  and  subsetpiontlv  distilled  in  vacuo. 

'I.  The  Zinc. — Take  a  portion  of  a  rod  of  pure  zinc,  solder  to  one 
end  a  piece  of  cop|)or  wire,  clean  the  whole  with  glaas  uaper,  care- 
fully removing  any  loose  pieces  of  tho  icinc.  Just  before  making 
up  the  cell  dip  the  zinc  Into  dilute  sulphuric  acid,  wash  with 
distilled  water,  and  dry  with  a  clean  cloth  or  filter  r>ai>er. 

3.  Thr,  Zinc  SiUphaU  SolMt ion. — Prepare  a  saturated  solution  of 
pure — "  pure  recrystallisod  " — zinc  sulphate  bymixing  in  a  fiosk  o! 
distilled  water  with  nearly  twice  its  weight  of  crystalsof  pure  sine 
sulphate,  and  adding  a  little  xinc  carbonate  to  neutralise  any  free 
acid.  The  whole  of  the  crystals  should  be  dissolved  with  the  aid 
of  gentle  heat— 1.«.,  not  exceeding  a  temi»erature  of  SOdeg.  C,  and 
the  solution  filtered,  while  ttill  warm,  into  a  stock  bottle.  Crystals 
shuitld  form  ns  it  cools. 

4.  Tht  Mercurouj*  Snlithatr. — Take  mercurous  sulphate,  pur- 
chased as  pure,  and  wash  it  thoroughly  with  cold  distilled  water 
by  agitation  in  a  bottle  ;  drain  otf  tho  water  and  re[)ent  the  process 
at  least  twice.  After  the  last  washing,  drain  otf  aa  much  of  the 
water  as  ix>seible.  Mix  the  waahed  mercurous  sulphate  with  tho 
zinc  fiulphote  solution,  adding  sufHcient  crystals  of  /.inc  sul^ibate 
from  the  stock  bottle  to  ensure  saturation,  and  of  small  quantity  of 
pure  mercury.  Shake  thene  up  well  toguthor  to  form  a  {Uiste  of 
the  consistence  of  cream.  Heat  the  paste  sufficiently  to  dissolve 
tho  crystal,  but  not  above  a  temperature  of  30  per  cent. ;  keep  the 
paste  for  an  hour  at  this  tem]>erature,  agitating  it  from  time  to 
time,  then  allow  it  to  cool.  Crystals  of  xinc  sulphate  should  then 
he  ttitttiijutly  ^  iwiblo  throughout  the  mass  ;  if  this  is  not  the  case 
add  more  cp-ystjils  from  the  stock  bottle,  and  roi^eat  the  process. 
T\n»  m&thorl  eni^ures  the  formation  of  a  saturated  solution  of  zino 
and  mercurous  sulphates  in  water.  The  presence  of  the  free 
mercury  throughout  the  pnnte  preserves  the  basicity  of  the  salt, 
and  is  of  the  utmost  importance.  C'Ontact  is  made  with  the 
mercury  by  means  of  a  platinum  wire  about  No  22  gauge.  This 
is  pratocted  from  contact  with  tho  other  motet inls  of  the  cell 
by  neing  sealed  into  a  glass  tube.  The  ends  of  the  wire  project 
from  tho  ends  of  the  tube  -  one  end  forrn^  the  terminal,  the  other 
end  and  a  portion  of  tho  glass  tube  dip  into  the  mercury. 

To  Set  up  the  Ceix. 

The  cell  may  conveniently  be  sot  up  in  a  small  test  tube  of 
about  2  cm.  diameter,  and  6  cm.  or  7  cm.  deep.  Place  the 
mercury  in  tho  bottom  of  this  tube,  filling  it  to  a  depth  of,  say. 
I  r>  cm.  Cut  a  cork  about  15  cm.  thick  to  fit  the  tube;  at 
oTie  side  of  the  cork  bore  a  hole  throuyh  wliich  the  zinc  rod  can 
pass  tightly  ;  at  the  other  side  bore  another  hole  for  the  glass  tube 
which  covers  the  platinum  wire  ;  at  tho  edge  of  the  cork  cut  a  nick 
through  which  the  air  can  jiasa  when  the  cork  is  pushed  into  the 
tube.  Pass  the  zinc  rod  about  1  cm.  through  the  cork.  Clean  the 
glass  tube  and  platinum  wire  carefully,  then  heat  the  exposed  end 
of  the  platinum  red  hot,  an.l  insert  it  in  the  mercury  in  the  tost 
tube,  t-aking  care  that  the  whole  of  the  exjtoeed  platinum  ia 
covered.  Shake  up  the  paste,  and  introduce  it  without  contact 
with  the  upf^r  part  of  the  walls  of  the  test  tube,  filling  the  tube 
above  the  mercury  to  a  depth  of  rather  more  than  2  cm.  Then 
insert  the  cork  and  zinc  rud,  passing  the  ghisa  tube  through  the 
hole  prepared  for  it.  Push  the  cork  gently  down  until  its  lower 
surface  is  nearly  in  contuot  with  the  liquid.  The  air  will  thus  be 
nearly  all  ex|jellc<l,  and  the  cell  shouhl  bo  Itft  in  thid  condition  for 
at  least  24  hours  before  sealing,  which  should  be  tlone  as  follows. 
Melc  some  marine  glue  until  it  ii  fluid  enough  to  i>our  by  its  own 
weight,  and  [wnr  it  into  the  test  tube  above  the  cork,  using 
sufficient  to  cover  completely  the  zinc  and  soldering.  Tho  glass 
tube  should  project  above  the  top  of  the  marine  glue.  The  cell 
thus  set  up  may  be  mounted  in  any  desirable  manner.  It  is  con- 
venient to  arrange  the  mounting  so  that  the  cell  may  be  immersed 
in  a  water  bath  up  to  the  level  of,  say,  the  upt»er  surface  of  the 
cork.  It.s  tcmftcrature  can  then  be  determinea  more  accurately 
than  is  |io8aible  when  Uie  cell  is  in  air. 
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gross  receipts  |>ayablo  to   the  Tjondon-Platino  Br&silian  Company, 
weic  i'.'i,.'>0.'». 

Cuba  Submarine  T«l«grftph  CompoBy.— TIio  estimated  traffic 
receipts  for  the  month  of  Autrusi  were  i'3»0(J0,  iia  comftared  with 
r2,9l3  in  the  rorresjH^tidinj^*  iiiuitth  of  la-it  yenr. 

Ctty  and  South  Loadon  RoUway.  —The  receipts*  for  the  week 
eriiliii^f  (aiiil  jncliiilin^'  Sunday)  Gth  inet.,  were  C(171>  (•'t^.  lid., 
a^^niiixt  t!7l'>.  \'^-  fov  the  week  eiidjtif>^  Aiif^URt '{<>. 

Companioa  of  the  SContti.  — The  fuUowiii^  electrical  companies 
have  hcen  rei;iHtorc<l  during;  the  |u«t  month  : 

CapitAl. 
British  Electrn-L'heniica]  Aeeucy,  Limited,  i!10ph»refl  ..■  £73,000 
Kner^^y,  liiiH.  Eleotiic  Lightintj,  and   l*ower  ("ornjNiny* 

Limiled,  t!  nhori*    .    .  tifMMK) 

Oxford  Electric  Company,  LiraitoU,  £5  shares UKI.OOO 


NEW  COMPANIES  REGISTERED. 


Heaths,  Limited.— Registered  by  Dunn  and  Duncan,  87, 
Chanceiy-laue,  W.C-,  with  a  capital  of  i.*50,()0()  in  illO  ishurcs. 
Object  :  to  develop  and  carry  out  a  nystem  of  dii^phiyin^;  adver- 
tisements invented  by  Henry  Heath,  and  to  carry  on  buBineiw  as 
advertising  agontts ;  lUeo  as  builders,  woodworkers,  mot-al  founders, 
gas  and  electric  light  producers  and  suppliers,  etc.  The  first  sub- 
•oribers  are  : 

SbareH. 

J.  Clegg,  Ca»tlcton.  Manchester 1 

A.  H.  Vownall.  89,  Frince^s-street,  Manchester 1 

R.  Okell,  6*2,  Kinc-street,  Manchester 1 

J.  Clegg,  Stonleign,  Uitrh  Crompton,  near  Otdham    I 

J.  Henenaw,  .'i,  Haworth's-buildings,  CroMs-street,  Manchester      1 

P.  Higfion,  69,  l*rincet<j'-Htitjct.  M.uirhfstpr  I 

H.  Foi^ter,  69,  iVincess-Btreet,  Maiichei»ler  ..  I 

There  shall  not  be  less  than  three  nor  more  than  seven  Directors. 
The  firat  shall  bo  appointed  by  the  nignatories  to  the  momorundum 
of  orooctation.  <jua1itieatiur),  fi^iO.  Reniuueratiur)  to  be  tixeil  by 
the  Company  in  geitoral  nieeting. 


PROVISIONAL  PATENTS,  1891. 


14663. 
14702. 

14752. 
14754. 

14764. 

14768. 

14780. 

14700. 
14704. 

14790. 


14B0O. 

14817. 
14834. 
14854. 

14839.  An 


AlTiJl'ST  31. 

Improvemente  In  couplings  for  oonneetlng  eleetrlo 
wires.  Alexander  Shiels.  70,  Wellington-street,  (JIaggow. 
Improvements  in  or  connootod  wltb  acoomalators  or 
secondary  battsrtes.  Henry  Hauser,  5.5,  Chancery  lane, 
London. 

Skitkmukh  1. 
Improvements  in  appliances  for  nse  with  incandescenoe 
lamps.      Arthur  Heiiltl,  Hi oiid  street  Hourtc,  London. 
New  or  Improved  apparatus  for  electrloally  indicating 
the  overheating  of  bearings,     lioraanl  Page  Scattcrgootl, 
3M,  Chuncory-lane,  l^inHon. 

Improvements  in  armatures  for  dynamo-oleotrlo 
generators  and  electric  motors.  WilUani  Phillips 
ThompHon,  6,  Lord -street,  Liverpool.  (Jamea  Francis 
McLaughlin,  United  States.)  (Complete  siJccificntion.) 
Improvements  In  Ughtnlng  arresters.  U  illiam  ]Mdlli[>M 
Thompson,  6,  Lord-etroot,  LivcrjHJol.  (James  Perry 
Freeman,  United  Statci*. )  (Complete  specilicalion.) 
Improvements  relating  to  telegraphy.  Benjamin 
Burdwood  Toye,  1*K5,  Victoriachambera,  Chancery- lane, 
lx)ndon. 

Improvements  in  elcotrloal  switches.  Walter  Poynter 
Adamn,  S[»ringwell,  The  Terrace,  Bai  net!. 
Improvements  in  poronsston  drlUs  and  other  peroosslon 
tools  worked  by  olootrloity.  .Siemens  BroH.  and  Co., 
Limited,  2^,  Souihampton-buildingB,  London.  (Siemens 
and  HaL-ike,  (Germany.) 

Electric  meter  for  coatinnoos  or  alternating  ourrenta, 
also  appUoabla  as  speed  indicator  and  speed  regolator. 
CKarles  Denton  Abel,  2S,  Southampton  huildini^^s,  l^ndon. 
(La  Compagnie  Anonymo  Continontalo  i>our  lu  lubrication 
des  Compteurs  k  Gaz  et  autres  appareils,  France.)  (Com- 
plete specification.) 

Improvements  in  and  relating  to  electric  metal  working 
apparatus.  Henry  Harris  LAkc,4.'>,8outimmptuu  buildings, 
London.     (Hermann  Lemp,  Unitorl  States.) 

SEPrKMBKH  2. 
Improvements  In  and  connected  with  eleetrlo  tram  cam. 

WilUam  E<lwin  Heys,  70,  Market-street,  Manchester. 
(Charles  Brown.  France.) 

Improvements  In  and  connected  with  olectrloaUy- 
propelled  vehicles.  William  Edwin  Heys,  70,  Markct- 
stroet,  Manchefltor.  (Clmrlefc  Brown,  France.) 
Improvements  in  materials  for  Insulating  eieotrloal 
conducting  wires,  and  for  making  carbons  and  incan- 
descent filaments  for  eleetrlo  lighting.  (•u.h1(ivo  Adolpht; 
Cannot,  :io,  Soulhumpton-buiIdiii^r<,  Loitdon. 

Improvement  in  laoandesoent  eleetrlo  lamps. 
Edward  Alfred  Cimingham,  2M,  Southampton-buildings, 
London. 


141M1. 

14912. 

\49Ul. 
14920. 

U(k!2. 
14lMi7. 

U!IK7 

lf>OU. 
1502.'!. 

15052. 


Seitkmbeb  3. 
An    improveisent    in    eleetrlo    lUcbt    swttcbca.    R.  I 

Newingtnri  und    K.    Priddle,   4,  Berry-str«ot.  Clerlcftinl 

London. 

Telephone  receiver  supports.    William  Xathaniel  Msn, 

07,    Newgate-street,    London.     (Date    applied    for  »^ 

Patents  Act,  1883,  Sec.    103.    10th    February,   1891,  ^ 

date  of  application  in   United  States.     (CompUto  ^part 

cation. ) 

Telephone  moutb-pleoes.     William  Nntl-  -"•-'  Mar«tt,!C 

Xewjratef^trGGt.  l^ndon.     (l)ftto  applie-  'f  P»K«tt 

Act,  LSH.'i.   Sec.    103.    loth   February,    l^'-  -^  d»l*  rf 

:ippli<:it,ion  in  United  riUiLen.)     (<. Complete  niJOCificaUtm  I 

Improvements  In  magnetic  separators.    Thomo*  Williic 

Arnohl.  SH,  Colmore-row,  Birmin^'hnm. 

Improvements  In   insulators  for  telegrapk   and  stfen 

wires.     Karl  Schmaus,  18,  Buckingham-street,  UmdCM. 

Septemrkk  4. 
Improvementa  relating  to  telephones.      William  Boij 
Brown,  !S.  Quality-court,  Ixmdun.   ((.'omplete  spccaficstii^ 
Improved     prooess     and     apparatus      for 
aluminium     and     iu     aUoys     by    electrolysis. 
Htcinle,  i)".  Chancery  lane,    Luudon. 
Improved     electrical     drill.       Siemens     Bros,     and 
Limiteil,  Alfred  Herbrit  Dykes,  and  Fnuicts  <Jih»an 
2K,  Houthampton-buildin^^H,  London. 

Skitkmmku  5. 
An  improved  elootrlc  belt  or  band.  Walter  KortiieM 
Nii\'lor.  'Jl,  Finsliury  lw^ven»ent,  I>ondon. 
An  improved  apparatus  for  propelling  one 
imitation  birds  by  electricity  for  shootiDg  nt.  An-btbsW 
McLean  iiordon,  and  Edmund  Kelly  Irwiti,  89,  Wigmos- 
atrect,  Cavendishwiuare,  London. 

Improvement!  in  or  connected  wltb  eleotrolynla.    Eroert 
Aithur  Le  .Sueur,  IT,  LinoolnV-inn  HehU,  Ixsndon. 
Improvements  in  medical  electric  appliances      Chs^ 
SjiiUlmry     Stoviri,     2,     Victoiia-mansionK,      VVestmuMtSti 
Ivondon. 

Improvement^  In  medical  electric  appUaoeea.     C 
SpiUbury     SLovin,     2,     Victorm-mansions,     Weetml«rt«< 
London. 


SPKCIKICATKJNS  PUBLISHED. 

\HHH. 
34.'»L'.  Secondary  hatteries.     Lyle.     (Second  oditiork.) 


4d. 


6«: 


1  »K1I. 

.').  Kloctrloally-drlTco   fans.     Watet. 


(Second  edition.) 


X^y.  Oalvanic  batteries 

121111. 
12U^7. 

I2J).W. 

i:i3:»7. 

I.V.73. 

\mX). 

ItJiKVi. 

ioo;>:». 

I6I56. 

I()27S. 

itmT. 
Hjrw'i. 


IHWJ. 

Kjif-tein. 


(Second  edition.)     Sd. 

Electric  testing  apparatus.      Day  and  Dowsing       U.  Id 

Uoctric  lighttng  by  eoin-frccd  apparatus.      Dario  aiii 

TouiLel.     .sd. 

Producing  elootrlc  light    by  insertion  of  ooln.     I>iirie 

iind  Tourtcl.      Sd. 

Electromotors.     Siemeno.     bd. 

Attaching  electric  fittings,  «to.      Down.     ^\. 

Commuting  alternatiag  oleotrio  oorrents.  etc 

Electric  tramways.      Hupkinson.     3d. 

Klootric  bitteriea.     Scrrin.     Hd. 

■leoCrio  battories.     Serrin.     8d. 

Electric  conductors,     .lohnstone.     Sd. 

Electrical  conductors.      \\  alton  and  Kdinumb*. 

Electric  clntohoB.      Willans.     (id. 

Electric  deposition  of  metals.     Boult.     (doray. 
IHOI. 
2<>42.  Telephone  rorcivtuK  Instruments.     Meroa/Iier. 
72<M.  Electric  alarms.     Kin^Klan<l.     H«l. 

77l>2.    Rcclprocatiag  cleotrio  engines.      V*an  D(;(ioeltf,      fiit. 
[Mi'iX  Electric  railways.     .Munsic.     Hd. 

>.h.Mo.   Incandescent  gaa-bumors.      Boult.     (iNieiniu.)     t^il. 
I174(J.  Telegraphic  apparatus.     Van  Houtcii.      lid. 


Hall     <^ 


4d. 


-»-( 


8d. 


COMPANIES'  STOCK  AND  SHARE  LIST* 


Name 


Brush  (To 

—  Pref.    

India  Rubber,  GutU  Porchs  k  Telegraph  Oo. 

Houscto-House       , 

Metroiwlitan  Klectric  Supply 

Lumluii  Kluciric  Supply     

Swan  Uniteil    *.^ , 

St.  James'     I 

NstioualTolephDue     .....*. 

Electric  Coustruotiou , 

i  Westminster  Elwjtnc 
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NOTES. 


Tangriers  Cable.— The  inauguration  of  the  cable  from 
Tangiers  to  Tarifa  took  place  on  Tuesday. 

Chatham. — The  Chathatn  town  councillors  are 
thinking  of  having  the  Council  room  lighted  by  electric 
Ught 

Old  Students*  Association. — Mr.  W.  6.  Esson  has 
been  again  nominated  as  the  president-elect  of  the  Old 
Students'  Association. 

Ipswich. — The  arc  light  which  the  Ipswich  Lighting 
Committee  agreed  to  pay  £15  a  year  to  Messrs.  Fraaer, 
was  started  last  Friday. 

Olasgox^. — Negotiations  are  pending  by  which  the 
Glasgow  Corporation  is  to  buy  the  electric  central  station  of 
Messrs.  Muir  and  Mavor. 

Electric  Railways  in  Russia. — The  first  electric 
railway  in  Russia  is  being  constructed  at  Kiev  by  the 
Allgemeine  Electric  Company  of  Berlin. 

Dundee. — As  will  be  seen  by  the  full  report  elsewherei 
the  Dundee  Cras  Commission  has  resolved  to  spend  £15,000 
to  £20,000  on  a  preliminary  electric  central  station. 

Daruren. — The  Town  Council  of  Darwen  are  si)end!ng 
£10,000  on  improving  their  town.  The  present  might 
be  a  favourable  moment  for  introducing  the  electric  light. 

Paris  National  Ziibrary. — It  is  hoped  that  the 
Bibliothrque  Nationale  at  Paris  may  bo  lighted  by  elec- 
tricity diiring  the  coming  winter.  The  Budget  grant,  how- 
ever, has  not  yet  been  made. 

Bradford. — At  the  Bradford  Town  Council  meeting 
last  week,  Alderman  Priestman  stated  that  there  was  a  loss 
of  £30  on  the  working  of  the  electric  lighting  department 
in  the  last  half-year.  He  had  no  doubt  that  next  half- 
year's  working  would  yield  a  profit. 

Electric  Traction  at  Madrid. — The  question  of 
electric  traction  on  the  tramways  is  occujiyini:  much  atten- 
tion at  Madrid,  we  understand.  It  is  reported  by  the 
S|>anish  papers  that  one  of  the  four  tnimway  companies  of 
Madrid  is  intending  to  instal  the  Gordon  closed  conduit 
system. 

Malvern. — At  the  Malvern  Local  Board  on  Tuesday,  a 
letter  was  received  from  MoBsrs.  frrittiths  and  Mill^l^toTl, 
of  Worcester,  asking  upon  what  terms  the  Board  would  be 
prejiared  to  grant  the  right  which  had  been  obuined  to 
supply  the  electric  light.  The  decision  upon  the  question 
was  deferred. 

Hand  Dynamos. — We  notice  a  neat  and  simple 
arrangement  of  hatul  dynamo  matle  by  Societa  Elottrica 
Industriale,  of  Milan,  which  can  be  used  for  lecture  expori- 
mente  for  charging  small  accumulators,  lighting  small  lamfjs, 
or  driving  small  motors.  It  is  of  inverted  magnet  type, 
giving  opportunity  for  inspection  of  armature. 

Testingr  Cables. — We  notice  that  a  useful  work, 
entitled  "  A  Practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cablep,"  by  Herbert  Lawes  Webb,  member 
American  Institute  of  Ellectrical  Engineers,  and  of  the 
Institution  of  Electrical  Engineers,  London,  after  having 
been  published  in  America,  is  being  also  published  in  this 
country  by  Messrs.  S|>on. 

Accident  on  the  Portrush  Electric  Railway.— 

Two  tmms  got  u[>on  ihe  same  line  on  thu  Giant's  Causeway 
electric  tramway  last  Saturday  morning,  and  thinking  the 
cars   were  going  to  collide,   Mr  Hall   and   his   wiio,   of 


Halifax,  jumped  from  the  car.  The  cars  ware  stopped  jnst 
as  they  touched.  The  lady  was  seriously  injured,  and  the 
drivers  were  immediately  arrested, 

Tiverton. — At  the  meeting   of    the  Tiverton    Town 

Council  last  week,  Mr.  Grason  said  he  was  sorry  the  report 
of  the  Electric  Lighting  Committee  had  not  yet  been  pre- 
pared, but  it  would  be  in  their  hands  before  the  next 
meeting.  Meanwhile  it  was  thought  desirable  that  the 
whole  of  the  Council  should  pay  an  official  visit  to  the 
electrical  engineering  exhibition  at  Taunton. 

Munich, — The  builder  of  the  Cassel  electricity  works, 
Herr  von  Miiller,  has  laid  before  the  Munich  municipal 
authorities  his  project  for  the  utilisation  of  the  water  power 
of  the  Isar  for  electrical  purposes.  A  preliminary  force  of 
1,200  h.p,  can  be  obtained,  which  will  be  used  to  produce 
rotary  currents  of  2,000  volts  pressure.  It  is  proposed  to 
put  transformers  in  each  factory  for  alternate-current  motors 
as  well  as  light. 

Electric  Hand  Fan. — Mr.  William  Luce,  of  Boston, 
is  introducing  a  neat  little  invention  for  the  ladies — a 
pendant  to  the  electric  cigar  lighter — in  the  shape  of  an 
electric  hand  fan.  The  wings  fold  up  and  slip  in  the 
handle ;  on  unfolding  and  connecting  to  a  wall  socket, 
pressure  on  a  little  knob  sets  the  tiny  fan  rotating  and 
sending  "  a  gentle  breeze  to  cool  the  glow  of  beauty's 
o'erflushed  cheek." 

Bradford  Monicipal  Bnildingrs.  —  Tenders  are 
invited  for  carrying  out  works  requiiod  in  connection  with 
the  lighting  by  electricity  of  certain  rooms  in  the  Munici(>al 
Buildings,  for  the  Bradford  Corporation.  Plans  and  specifi- 
cations may  be  seen  at  the  office  of  Mr.  W.  T.  M'Gowen, 
town  clerk,  Town  Hall,  Bradford.  Sealed  tenders,  endorsed 
"Tender  for  Electric  Lighting,"  to  be  forwarded  to  the 
town  clerk  by  28th  inst. 

Proposed  Electrical   Exhibition  in  Glasgow. — 

The  success  which  attended  the  Industrial  Exhibition 
recently  held  in  the  East  End  of  Gksgow  had  led  to  the 
suggestion,  says  the  Scotsman^  that  an  electrical  engineering 
exhibition  should  be  promoted  in  the  same  building  dining 
the  winter  months,  and  u  prospectus  has  been  issued  sotting 
forth  the  nature  of  the  articles  to  be  shown.  One  of  the 
princi^ml  attractions  wotdd  he  Buffalo  Bill's  Wild  West 
Show,  which  in  any  case  will  visit  the  district  in  November 
and  remain  till  February. 

Cologne. — The  electric  distribution  from  the  new 
central  station  at  Cologne  is  by  alternate  currents  and 
transformers.  The  cables  are  Luricd  in  asphalte  poured 
into  wooden  conduits.  Ueir  Hegenor,  the  director  of  this 
station,  is  greatly  in  favour  of  trinsformera  as  against 
accumulatorB.  He  states,  in  illustration  of  hia  views,  that 
the  efticiency  of  the  accumulators  in  the  Darmstadt  station 
hivs  dropped  from  G21  to  57*8  [►er  cent,  withm  a  year.  It 
is  clear,  however,  that  differences  of  manipulation  might 
cause  such  variations  from  one  year  to  another. 

New  Zealand. — The  Town  Council  o(  Launceston, 
Tasmania,  it  is  stated,  proposes  to  introduce  tl  *  nitric 
light  at  an  estimated  cost  of  jC&0|000,  to  bo  ^y 

water  power  at  a  distance  of  some  three  •  t 

has  obtained  an  Electric  fiigbt  Act,  in 
provision  is  inserted  that  the  cost  of 
for  public  and  private  pur(M^ise8,  may 
to  exceed  7  per  cent.,  in  tliu  wuy  th 
for  in  this  country.     Wheni  the  < 
i»ot  available,  the  rate  is  to  be  rc< 

Electric  Mining  in  Soat> 

been  made  to  use  electric  tn 
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Eureka  Mine  of  the  Victory  Hill  Consolidated  Mining  Com- 
pany, South  Africa.  Both  mine  and  mill  would  be  furnished 
with  all  the  light  and  power  necessary  for  working  It  is 
proposed  to  lay  down  a  100  h. p.  plant,  60  h.p.  of  which 
would  be  delivered  at  the  power  station  at  the  mine.  The 
power  would  be  obtained  from  turbines  placed  near  the 
junction  of  the  Golden  Valley  stream  with  the  Kaap  river. 
Water  enough  for  the  plates  of  a  25  stamp-mill  would  be 
available. 

St.  Helens. — At  the  monthly  meeting  of  the  St.  Helens 
Town  Hall  Committee,  on  Wednesday,  the  question  of 
lighting  the  Town  Hall  by  electricity  was  discussed  at  great 
length.  Councillor  Martin  had  suf^gested  that  the  surveyor 
should  got  out  specifications  and  ask  for  tenders  for  the 
lighting  of  the  Town  Hall  on  an  alternative  plan.  In  the 
first  place,  tenders  might  be  obtained  for  the  lighting  of  the 
whole  of  the  buildings,  with  the  exception  of  the  police 
station ;  and  in  the  second  place  for  the  lighting  of 
assembly-room.  Council -chamber,  and  the  committee-rooms 
only.     This  suggestion  was  unanimously  adopted. 

Aatomatio  Speed  Counter. — A  neat  little  instru- 
ment has  been  devised  by  M.  Redier  to  overcome  the 
difti€uUies  and  troubles  usually  ex|>erienced  in  taking  the 
speed  of  axles.  No  seconds  watch  is  required,  and  no 
attention  is  needed.  The  counter  contains  two  hands,  a 
simple  set  of  watch  gear,  and  a  counter.  The  hands  are 
brought  to  zero,  and  the  gear  wound  up,  and  the  first  hand 
set  for  the  time  required — one  minute,  30  or  15  seconds. 
The  triangular  sharp  steel  end  of  the  counterwhee!  is 
placed  to  the  axle  to  be  tested.  This  starts  the  mechanism, 
counts  the  turns,  and  the  hand  is  automatically  stopped  at 
the  end  of  the  time,  showing  exactly  the  number  of  revolu- 
tions. 

Telephone. — Messrs.  Whitfcaker  are  about  to  publish  a 
practical  handbook  on  the  telephone,  dealing  s[»ecially  with 
telephonic  exchanges,  by  Mr.  Joseph  Ponlo,  of  Manchester, 
who  has  been  connected  with  these  exchanges  since  their 
first  establishment  In  this  country.  The  subject  is  of 
particular  interest  at  the  present  time  on  account  of  the 
expiration  of  the  master  tolophone  patents  and  the  conse- 
quent great  extension  likely  to  take  place  in  telephonic 
installations.  The  book  is  intended  to  supply  the  existing 
want  of  a  thoroughly  pructical  manual,  of  moderate  sixe  and 
cost,  describing  the  latest  developments  of  the  subject  and 
suitable  for  the  requirements  of  teluphouic  employ t^'s  and 
users  of  the  telephone. 

Mlddlesbrongh.  —  At  last  week's  meeting  of  the 
Middlesbrough  County  Council,  Mr.  J.  A.  Jones  moved, 
"That  the  time  has  arrived  for  the  Cor[>oratior»  to  take 
steps  to  introduce  the  electric  light  into  Middlesbrough  for 
the  benefit  of  the  people.^'  He  said  if  the  electric  light 
was  introduced,  the  gas  works  would  be  wanted  just  the 
same  as  ever.  Something  like  £20,000  in  expenditure  on 
electric  machinery  would  give  them  something  like  9,000 
incandescent  lightB.  He  mentioned  London  and  other 
towns  where  the  electric  light  was  working  succeasfully. 
Councillor  Hinton  seconded  the  resolution.  After  debate, 
Alderman  Archibald  moved  that  the  matter  be  referred  to 
the  General  Purposes  Committee.  Alderman  Archibald's 
amendment  was  seconded  by  Councillor  McLarchlan,  and 
agreed  to. 

Bodmin  Town  Council.—  At  a  meeting  of  the  Bodmin 
Town  Council,  held  on  Tuesday  last  week,  the  Mayor  (Mr. 
J.R.Collins)  presiding,  the  Lighting  Committee's  report  was 
considered.  At  the  previous  meeting  of  the  Council  the  ques 
tion  of  illuminating  the  streets  with  the  electric  light  came 
on,  and  the  town  clerk  was  directed  to  write  for  prices.  The 
subject  when   again  raised    was  received   with    derisive 


laughter,  but,  when  the  replies  were  read,  it  proved  thit 
the  electric  lighting  of  the  streets  would  cost  considenWy 
less  than  gas.  The  matter  was  referred  to  the  Lighting 
Committee,  who  it  is  ho{)ed  will  do  all  in  their  power  to 
bring  the  matter  to  a  successful  issue.  The  suggestion  ii, 
however,  resented  by  many  of  the  councillors,  who  arettid 
to  be  shareholders  in  the  Bodmin  Gas  Company.  Theuaa) 
contract  for  gas  lighting  was  approved. 

Sheffield.— At  the  meeting  of  the  Sheffield  Coutilf 
Council,  last  week,  a  resolution  was  carried  by  24  vottfto 
19,  to  the  effect  that  before  the  Parliamentary  Powen 
Committee  enter  upon  any  detailed  examinatioa  of  the 
terms  of  any  company,  or  make  any  agreement  with  aoj 
company  with  respect  to  the  supply  of  electricity  to 
Shetheld,  they  shall  have  the  definite  instructions  of  the 
Council  as  to  whether  they  will  or  will  not  themselvci 
apply  for  a  provisional  order  authorising  them  to  supply 
electricity  in  the  borough  under  the  Electric  Lighting  Acta. 
The  opinion  of  the  majority  was  that  it  would  be  better  if 
satisfactory  arrangements  could  be  made  to  allow  a  compuj 
to  make  application  for  the  order,  whereas  the  minority 
wished  the  Council  to  at  once  take  the  necessary  steps  for 
applying  for  the  order  and  afterwards  to  supply  the  h'gfat 
to  the  town. 

TeiK^nmotttli. — The  peo[>le  of  Teignmoutb  are  in  the 
position  of  requiring  an  extension  of  lighting  facililies.  It 
has  been  proposed  to  lay  additional  gas  mains,  and  at  the 
meeting  of  the  Local  Board  on  Tuesday  the  question  wsi 
diecussed.  It  was  proposed  to  reduce  the  rate  for  gas  froot 
4s.  3d.  to  33.  9d.  per  1,000  cubic  foet.  Mr.  Stooke  thoogbt 
that  the  electric  light  should  bo  introduced  before  this 
arrangement  was  carried  out ;  the  gas  works  would 
then  bo  sutHcient.  The  chairman  saitl  be  bad  hsd 
corres^wjudence  with  an  electric  light  com|»any,  and  the 
manager  bad  promised  to  come  over  and  see  what 
machinury  would  be  required  if  a  station  were  started,  ll 
was  finally  decided  that  the  price  should  be  reduces]  &nfl 
that  £0,000  be  spent  in  extensions.  The  electric  light  wu 
further  discussed,  and  it  was  decided  to  ask  the  electric 
light  company  to  explain  to  the  Board  the  probable  cost  ol 
a  station. 

Chicaero^ — The  oonstructioti  of  the  buildings  for  the 
Chicago  Exhibition  is  being  rapidly  pushed  forward.  The 
ground  enclosed  in  a  fence  six  miles  long  is  a  huge  work- 
gi'ound,  with  waggons  on  all  sides,  and  teeming  with  work 
men.  The  large  buildings  are  beginning  to  rise.  The 
foundations  of  the  electricity  and  mines  and  mining 
buildings  are  already  completed.  Upon  the  sites  of  th« 
horticultural  and  traus[K,>rtation  buildings  all  preliminary 
work  is  completed,  and  hundreds  of  tons  of  material  arc 
ready  to  be  placed  in  position.  Hundreds  of  men  ar« 
engaged  on  every  possible  sort  of  construction  work — 
luying  water  mains,  electric  light  plant,  modelling  for  the 
exterior  dacorative  work  and  developing  landscape  efleeti 
around  the  ornamental  waters.  The  exposition  ground 
M  ill  soon  bo  as  busy  by  night  as  by  day,  as  arrangements 
have  jiiet  been  made  for  the  electric  lighting  neceesary  for 
night  construction. 

Riehard's  Are  Light  Carbon.—lt  will  be  remembered 
that  the  arc  li^ht  carbon  of  Mr.  Saunderson,  which  we 
described  some  time  ago,  had  an  asbestos  wick  conducting 
an  hydrocarbon  litjuid  or  vapour  into  the  arc.  In  this  case 
the  wick  was  on  the  inside  of  the  carbon.  This  carbon  pre- 
sented some  considerable  advantages  in  higher  luminosity, 
but  the  practical  advantages,  at  any  rate,  have  not  yet  suc- 
ceeded in  getting  it  put  upon  the  market.  The  disadvantages 
of  the  Saunderdon  carbon  may  be  to  some  extent  obviated 
in  the  simple  arrangement  proposed  by  Mr.  Walter  S, 
Richards,  of  Natick,  Massachusetts,  who   merely  runs   a 
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wick  of  mineral  wool  outside  the  carbon,  bound  thereto  by 
fastenings  of  wire.  A  thimble  of  liquid  hydrocarbon  is 
place«i  at  the  bottom  of  the  carbon,  which  mounts  by 
capillary  attraction,  and  aa  the  wick  is  exposed  to  the  air 
the  whole  way,  it  is  only  attacked  by  the  heat  at  the 
immediate  point  where  the  arc  is  formed. 

Electric  Trolley  Rods.— Considerable  difficulty  hap 
been  experienced  in  designing  for  overhead  electric  tram 
lines  a  trolley  rod,  which  shall  bend  up  and  down,  to  the 
right  or  left  without  leaving  contact,  and  at  the  same  time 
to  be  cheap  and  simple.  Scores  of  designs  of  various 
principles  have  been  made,  esiiecially  on  American  lines, 
where  the  demand  is  greater  than  in  England,  embodying 
all  kinds  of  springs  and  counterbalance  raovementa.  But 
nothing  simpler  or  cheaper,  as  far  aa  we  are  awaro.  has  been 
proi)oged  than  that  used  on  the  Schuckert  overhead  conductor 
tram  lino  at  the  Frankfort  Exhibition,  which  consists  simply 
of  an  ordinary  coiled  conical  spring  (such  as  is  made  by 
slitting  a  metal  tube  spirally),  one  end  fixed  to  the  roof  of  the 
car  and  the  other  bearing  a  socket  for  the  trolley  rod. 
This  arrangement  has  no  need  of  adjustments,  is  perfectly 
flexible,  and  gives  no  trouble  whatever.  It  should  supersede 
the  complicated  aggregation  of  springs  sometimes  advocated. 

Canadian  Cables, — The  telegraphic  system  of  one 
section  of  the  empire  has  of  late  been  uiidergoini:;  marked 
development.  Mr.  Hosmer,  the  manager  of  the  Canadian 
Pacific  telegraph  system,  was  in  Europe  recently,  and  it  is 
now  announced,  says  the  Finaiicial  Newt^t  that  while  here 
the  controlling  interest  in  the  Halifax  and  Bermuda 
cable  was  secured  by  a  Canadian  aymlicate  in  which 
friends  of  the  Canadian  Pacific  Railway  Company 
figure  largely.  The  result  will  be,  Mr.  Hosmer  says, 
the  laying  of  some  1,200  miles  of  additional  cabie  in  the 
near  future,  while  a  very  material  reduction  will  be  brought 
about  in  the  almost  prohibitory  rates  between  the  \Vest 
Indies  and  Canada,  the  United  States  and  Europe. 
'*  Thus,"  says  Mr.  Hosmer,  *' the  system  will  supplement 
the  Candian  Government  policy  to  cultivate  trade  with  the 
West  Indies  ;  for  cheap  telegraphic  rates  cannot  do  other- 
wise than  promote  closer  and  more  extensive  business 
relations  with  the  Canadian  Dominion. 

Dundee  Infirmary, — On  Monday  a  quarterly  court 
of  the  governors  of  the  Dundee  Royal  Infirmary  was  held 
in  the  Town  House  Buildings.  The  chairman  (Mr.  Thos. 
Maitland)  said  at  the  last  meeting  the  governors  sanctioned 
the  introduction  of  electric  light  to  the  infirmary,  at  an 
estimated  cost  of  about  £300.  On  approaching  the  matter 
more  closely,  the  directors  found  that  the  estimate  included 
only  the  provision  of  sufficient  power  to  provide  for  the 
lights  which  were  now  necessary.  They  thought  it  wise 
to  have  some  reserve  power.  It  would  cost  comparatively 
little — about  £65 — as  they  had  sufficient  engine  and  boiler 
power.  He  moved  the  following  resolution,  which  was 
seconded  by  Mr.  J.  C.  Keiller,  and  unanimously  carried  : 
"  With  reference  to  the  electric  lighting  of  certain  parts  of 
the  house  at  an  estimated  cost  of  £285,  authorised  at  last 
annual  court,  the  governors  approve  of  and  authorise  the 
acceptance  of  a  larger  size  of  engine  and  dynamo  than 
originally  estimated  for,  so  as  to  allow  of  additional  lights, 
at  a  further  estimated  cost  of  £65." 

The  Laoifen  Transmission. — The  further  [particu- 
lars with  reference  to  the  transmission  of  [X)wer  from 
Laufien  to  Frankfort  (from  the  T^i/rnxs  given  elsewhere) 
will  be  interesting  pending  full  details  of  tests,  which  will 
doubtless  be  forthcoming  shortly.  The  current  supplies  at 
presentl,200glowtamps,of  which  part  are  arranged  in  letters 
"  Lauffen  Kraftiibertragung " —  (Lauffen  transmission  of 
|K)wer) ;  the  remainder  of  the  ;>ower  drives  a  centrifugal 
pump  for  a  waterfall  33ft.  high.     The  efficiency  is  stated  as 


75  per  cent.,  but  this  is  evidently  a  rough  estimate.  Exact 
details  when  the  full  pressure  of  25,000  volts,  and  the  full 
|iowerof  300h.p.aretrar)smitted,  will beawaited  with  interest. 
It  may  not  bo  out  of  place  to  state  that  the  English  agents 
of  the  Allgemcine  Electric  Company,  whoso  plant  is  used  J 
in  this  memorable  installation,  are  the  Keys'  Electric  Com* 
pany,  of  Charing  Cross-road,  London,  in  whoso  premises  a 
small  installation  on  this  system  will  be  exhibited  within  a 
few  weeks.  Mr.  Reckenzaun  is  now  in  Frankfort  to 
conduct  teste,  and  to  arrange  for  the  bringing  over  of 
sample  plant. 

Hove  (Sussex). — As  will  be  seen  by  the  advertis 
ment  elsewhere,  the  Hove  Commissioners  are  prepared  to 
receive  proposals  from  companies  or  persons  willing  to  take 
over  the  undertaking  and  statutory  powers  for  the  supply 
of  electrical  energy  in  Uove  vested  in  the  Commissioners 
by  the  Hove  Electric  Lighting  Order,  1890.  The  pro- 
visions to  be  dealt  with  in  such  proposals,  which  include 
the  erection  of  the  necessary  buildings,  works,  and 
machinery,  and  the  laying  down  of  the  distributing  and 
other  mains,  the  price  to  be  charged  for  electrical  energy 
iiupplied  as  well  for  public  purposes  as  to  private  con- 
sumers, terms  for  sale  of  undertaking  to  the  Commissioners 
at  a  given  period,  and  other  particulars,  may  be  obtained 
at  the  town  clerk's  office,  Town  Hall,  Hove,  on  payment  of 
£b.  5s.,  which  will  be  refunded  on  a  proposal  being  sent 
in.  The  Hove  Electric  Lighting  Order,  1890,  may  also  be 
sGou  at  the  Town  Hall,  Proposals,  addressed  to  the  town 
clerk,  Town  Hall,  Hove,  and  endorsed  '*  Proposals  for 
Electric  Lighting,"  will  be  received  up  to  the  26th  day  of 
October  next. 

Inverness. — At  a  meeting  of  the  Inverness  Police  Oom- 
missioners,  on  Monday,  Bailie  Jonathan  Koss  directed 
attention  to  the  re()ort  of  the  gas  manager,  in  which  ho 
slated  that  owing  to  the  yearly  increasing  consumption  of 
gas  in  the  town  additional  machinery  and  holders  would  be 
required  at  the  gas  works,  and  he  estimated  the  cost  at 
about  £10,000.  Before  embarking  on  such  a  heavy  exi>en- 
diture,  Bailie  Rosa  thought  the  Commissioners  should 
consult  an  engineer  on  the  subject  of  lighting  the  town  by 
electricity.  It  had  been  suggested  that  the  necessary 
motive  power  might  be  obtained  from  the  river  or  from 
Loch  Ness,  or  even  from  the  Fall  of  Foyers.  He  thought, 
however,  a  committee  should  be  appointed  to  make  full 
enquiry  into  the  whole  subject  of  electric  lighting,  with 
power  to  consult  a  practical  engineer,  and  to  bring  up  a 
report  as  to  the  probable  cost.  Ex-Bailie  M'Bean,  who 
seconded,  expressed  the  opinion  that  the  town  could  at 
least  light  all  the  principal  streets  and  public  buildings  by 
electricity  at  a  less  cost  than  that  estimated  for  the  con- 
struction of  additional  works  at  the  gas  works.  The  motion 
wa^  unanimously  adopted. 

Electric  Heaters. — Heating  by  means  of  electricity 
has  not  yet  elevated  itself  into  the  sphere  of  "  practical 
politics  "  in  England,  though  in  the  States  electric  heaters 
are  used  in  the  electric  railway  cars.  The  kind  there  used 
is  that  devised  by  Dr.  Burton,  depending  on  the  well- 
known  generation  *  by  direct  resistance  to  current. 
This  method  ,  one  scienti6c  objection,  in 
that  a  lar  Ired  to  warm  the  resistance 
wires  in  current  also  heats  the 
conductii  ■  ^-  electric  heater 
contriver  i,  with  small 
current^  ti  ot  high  tension, 
posted  W  14  placed  just 
benoatl  The  rapid 
alterm  .her  with  the 
gener  aat  quantity, 
genv                                                             uHiciuntly  hot 
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to  boil  water  or  cook  food.  As  the  maximum  heat  is 
generated  at  the  lower  surface,  the  plate  is  pierced  with 
air  holes ;  the  top  of  the  magnet  |)oIea  are  also  protected  from 
heating.  Mr.  Guttmann  shows  an  electric  stove  lined  with 
brick,  any  chamber  or  plate  of  which  can  be  immediately 
heated  up  to  any  desired  temperature  by  turning  and 
adjusting  the  switches. 

Chisleliarst. — The  Chislehurst  Parochial  Committee 
on  Monday  a^ain  discussed  the  proposal  of  the  Electric 
Lighting  Supply  Company,  with  respect  to  obtaining  a  pro- 
visional order.  If  the  order  is  obtained  several  large  pro- 
{>erty  owners  will  fix  the  electric  light  to  the  houses  owned 
by  them.  Mr,  R.  G.  Mullen  said  if  the  company  were 
allowed  to  obtain  a  provisional  order  they  would  have  a 
monopoly  throughout  the  parish.  This  had  been  the  view 
which  had  actuated  the  Bromley  Local  Board,  of  which  he 
was  clerk,  in  obtaining  the  powers  for  themselves,  in  order 
that  they  should  have  some  control  over  the  lightinj^  of 
their  district.  If  the  local  authority  applied  there  would 
be  an  expense  of  about  £100  in  printing,  and  about  £50  in 
House  of  Commons  expenses.  That  would  be  all  if  the 
application  were  not  opposed,  and  their  own  officials  acted 
as  in  the  case  at  Bromley.  The  consideration  of  the  matter 
was  adjourned  until  the  next  monthly  meeting,  in  order 
that  every  member  might  be  present.  An  agitation  has 
commenced  at  Sidcup  for  the  electric  light,  and  as  Sidcup 
is  a  town  carved  out  of  the  parishes  of  Chislehurst,  Foot? 
Cray,  Bexley,  and  Eltham,  it  comes  under  the  same  central 
body — the  Bromley  Rural  Sanitary  Authority — who  will  have 
to  obtain  the  provisional  order,  should  the  local  committees 
decide  ia  favour  of  so  doing. 

Plymoath. — At  the  Plymouth  Town  Council  meeting 
last  week,  Mr.  F.  W.  Harris  moved  the  adoption  of  the 
report  of  the  Works  Committee,  which  contained  the 
following  amongst  other  recommendations  :  "That  Messrs. 
F.  W.  Harris,  Cuming,  Bray,  Lapthorn,  Kerswill,  and  Leth- 
bridge  be  appointed  a  sub-committee  to  confer  with  the 
engineer  of  the  Devon  and  Cornwall  Electric  LigbLitig 
Company  with  reference  to  the  lighting  of  the  borough  with 
electric  light.  That  tenders  be  invited  for  the  lighting  of 
the  borough."  In  reply  to  questions,  Mr.  Harris  said  the 
committee  would  bo  glad  of  any  assistance  from  the  Elec- 
tric Lighting  Committee  in  the  matter  of  the  arrangements 
with  the  Devon  and  Cornwall  Electric  Lighting  Company. 
He  understood  that  another  communication  had  been 
received  from  the  company,  and  that  it,  together  with 
further  information  from  the  surveyor,  would  be  laid  before 
the  committee.  A  correspondent  to  the  JVesttni  Morning 
News  suggests  the  utilisation  of  the  water  power  in  the 
town.  He  points  out  that  there  is  a  good  fall  at  Drake's- 
place,  at  the  King's  Mill  site,  and  the  old  Providence  Mill 
site,  all  belonging  to  the  town.  There  need  be  no  difficulty 
at  all  in  piping  it  to  convey  tho  water  to  the  sites.  The 
town  would  thus  save  the  cost  of  steam  j.)Ower,  and  as  the 
plant  would  only  be  worked  by  night,  waste  water  not 
required  by  the  inhabitants  would  be  used,  which  would 
thus  help  to  lighten  the  rates. 

Derby  Indnstrial  Exhibition. — During  the  past 
month  an  industrial  exhibition  has  been  held  at  the 
Drill  Hall,  Derby,  where  electrical  appliances  were  exhibited 
by  Messrs.  John  Davis  and  Son,  of  Derby,  and  the  National 
Telephone  Company.  In  the  engine-room  at  the  entrance 
were  some  four  or  five  engines  at  work,  and  here  Messrs. 
Davis  exhibited  an  18-unit  corapound-woumi  dynamo, 
driven  by  a  "Trent"  gas  engine;  this  dynamo  wiis  used 
for  lighting  the  hall  and  stage  with  incandescent  lamps  of 
from  16  c.p.  to  500  c.p.  A  2^unit  dynamo,  driven  by 
another  engine,  was  used  to  work  a  motor  for  an 
automatic  grain  weigher,  an   engraving   machine,    and    a 


ventilating  fan  placed  in  the  haU ;  the  whole  plant 
worked  perfectly  from  the  beginning.  On  Messrs,  D»1 
stand  in  the  hall  were  exhibited  a  large  variety  of 
phones,  mining  bells,  and  Keys'  portable  primarj^  vA 
secondary  lamps  (one  of  which  for  use  in  mines  giva 
U  c.p.  for  10  hours  and  weighs  SJlb.),  and  an  exteniiw 
assortment  of  their  well-known  duat-proof  fittings 
mines,  iron  works,  ships,  etc.  They  also  showed  their 
electric  workman's  time  check,  worked  by  hand  or  bj  i 
clock  from  the  foreman's  office,  and  numerous  other  handj 
applications  of  electricity.  Their  exhibits  as  a  whole  coo- 
prised  the  greater  number  of  the  departments  of  electrical 
engineering,  and  has  obtained  the  gold  medal,  as  waa  the 
case  at  the  mining  exhibition  of  last  year. 

Electric  Street  Gars.— Mr.  Walter  M.  Galbnh^ 
writing  to  the  Glasgow  Herald  u|X)n  the  subject  of  tho  intro- 
duction of  electric  cars  into  that  city,  says,  with  reference 
to  their  entensive  use  in  America,  *'  I  visited  the  Staisi  in 
springs  travelling  right  across  tho  Continent  to  the  Pacific, 
and  I  had  ample  opportunity  of  testing  and  comparing  the 
American  system  of  street  cars  with  our  own,  and  it  requini 
no  very  practical  electrician  to  see  that  we  are  about  m  far 
behind  *  Brother  Jonathan '  in  this  respect  as  we  possibly  do 
be.  The  objection  has  been  raised  that  electric  cars  are  not 
adapted  for  steep  gradients,  such  as  Renfield-street  or  N<jw 
City-road,  in  Glasgow.  But  this  is  quite  a  mistake.  I  spent  i 
Sunday  in  Tacoma,  which  is  built  on  a  very  steep  slope,  matt 
of  the  streets  being  quite  as  precipitous  as  those  leadio| 
up  to  Grarnethillj  and  I  watched  with  great  interest  the 
electric  car  going  up  and  down  the  steep  incline,  and  no 
one  but  myself  seemed  to  be  aware  that  there  was  any 
danger,  as  there  was  absolutely  none  beyond  that  whidi 
existed  in  my  own  imagination.  As  regards  &[>eed,  this  eu 
be  regulated  to  the  district  and  in  accordance  with  the 
traffic,  but  it  must  be  apparent  to  all  that  it  is  an  immenu 
advantage  to  be  able  to  run  the  cars  rapidly,  eay.  up  tea 
speed  of  eight  to  ten  miles  an  hour,  if  required,  aod 
not  be,  as  at  present,  bound  down  to  the  orthodox  foar 
miles  an  hour,  with  something  considerably  less  when  the 
car  is  heavily  loaded.  In  Victoria,  B.C.,  the  electric  can 
run  right  into  the  country,  and  go  at  a  rate  which  allowi 
gentlemen  to  go  home  at  midday,  10  minutes  beiug  sufficient 
to  take  them  to  their  destination.  The  car  runs  out  to 
Esquimault,  so  that  the  evening  can  be  spent  in  the  country, 
far  away  from  all  temptation,  and  still  you  can  be  landed 
at  your  own  door  without  experiencing  the  fatigue  and 
excitement  connected  with  railway  travelling."  Another 
correspondent  suggests  that  an  exhaustive  report  should  be 
obtained  on  this  subject  from  Sir  \V,  Thomson  and  the 
president  of  the  Institution  of  Engineers  in  Glasgow, 

BimLinffham  Town  HalL — An  installation  of  soms 
importance  in  Birmingham,  that  of  the  Town  Hall,  has  just 
been  put  to  a  preliminary  trial  in  the  presence  of  the 
committeemen,  with  satisfactory  results.  Tho  Birmingham 
Town  Hall  was  one  of  the  first  public  places  wherein 
the  electric  light  was  installed  in  the  early  days, 
but  its  prohibitive  cost  only  allowed  it  to  be  used 
for  demonstrative  purposes.  The  present  lighting 
has  been  carried  out  by  Messrs.  Winfield,  from 
s|>ecifications  by  Mr.  Henry  Lea,  M.LC.E.,  electrical 
adviser  to  the  Town  Council,  the  current  being  obi 
from  the  mains  of  the  Birmingham  Electric  Supply 
pany.  The  lamps  are  suspended  from  the  ceiling  on  large 
electroliers,  principally  two  central  pendants,  one  of  30  and 
the  other  of  24  incandescent  lamps  of  32  c.p.  These  supply 
sufficient  light  for  ordinary  occasions,  but  for  fuller  and  more 
brilliant  illumination  they  are  supplemented  by  16  smaller 
pendants  of  eight  or  10  lam^^s  each.  A  series  of  single  lumps 
are  also  arranged  under  the  galleries.     The  total  number 
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of  lamps  in  the  great  hall  is  224,  equal  to  G,880  c.p.  The 
pendants,  of  classical  design  by  Messrs.  Wirtfiold,  carry 
frosted  globes  without  shades.  Each  electrolier  is  susfiemioil 
by  steel  wires  in  such  a  manner  that  it  can  bereadily  lowered 
for  cleaning,  re|>air8,  or  alteration  in  the  number  of  lamps. 
They  are  hung  36fb.  above  the  level  of  the  floor.  The  installa- 
tion extends  to  every  part  of  the  building,  in  all  containing 
425  lamps,  of  which  273  are  of  32  c.p.  and  the  remainder 
of  16  c.p.  The  size  of  cables  adopted  is  very  large,  three 
pairs  consisting  of  61  strands  of  No.  11  wire,  measuring 
outside  insulation  about  3in.  diameter.  This  large  size  was 
adopted  to  keep  the  loss  in  the  building  to  withiu  two  volts, 
of  which  \  volt  only  is  allowed  in  the  service  mains.  The 
main  fuses  and  switches  were  supplied  by  the  Electric 
Supply  Company ;  the  wiring  was  done  by  the  Midland 
Electric  Lighting  Company,  as  sub  contractor  to  Messrs. 
Winfield.    The  total  cost  of  the  installation  is  £1,500. 

Electric  Resistance  of  Metals«— M.  Le  Cbatelier 
has  proposed  to  characterise  the  varying  molecular  state  of 
metals  by  the  value  of  their  electric  resistance,  and  to 
determine  by  the  same  method  the  exact  temperatures  at 
which  they  pass  from  one  state  into  another.  At  the  point 
of  transformation  the  resistance  does  not  suddenly  change, 
OS  does  the  volume,  the  latent  heat,  and  the  greater 
number  oE  physical  properties :  the  law  of  increment 
alone  experiences  a  sudden  change,  giving  an  angular 
point  on  the  reprcsent;itive  curve.  For  iron  and 
nickel  the  resistance,  cold,  and  the  law  of  increment 
are  identical  up  to  340deg.  C.  At  this  temperature  a 
sharp  angle  announces  the  well-known  transformation  of 
nickel.  For  iron,  the  corresponding  tranaiormation  takes 
place  at  850deg.  C.  Above  each  of  these  temperatures  the 
curves  of  resistance  are  rectilinear  and  parallel.  The 
transformation  at  850deg.  also  takes  place  in  carbon 
Bteel  and  silicium  steel.  This  affords  evidence  in 
favour  of  the  cellular  theory  of  M.  Osmond.  The 
fixity  of  the  point  of  transformation  implies,  in  fact,  the 
simple  mechanical  juxtaposition  of  pure  iron  with  the 
carbide  or  silicide.  In  nickel  steels,  on  the  other  hand,  the 
transformation  of  the  two  metals  takes  place  at  a  deter- 
mined temperature  for  each  alloy,  intermediate  between 
860deg.  and  340deg.  For  the  various  alloys  tested  this 
temperature  varies  between  400deg.  and  600deg.  C.  Carbon 
steels  gave  a  second  angular  point  at  the  temperature  of 
730deg.C., corresponding  to  the  transformation  known  under 
the  name  of  recalescence,  This  point  remains  the  same  when 
the  amount  of  carbon  varies.  The  curves  of  electric  resist- 
ance have  not  given  any  other  indication  of  molecular 
transformation  of  iron  and  its  alloys.  It  might  not  be 
impossible,  however,  that  the  loss  of  magnetic  [Jiopertiea 
of  iron  and  steel  which,  according  to  the  oxpeiiment  of 
M.  Ledeboer  and  Dr.  Uopkinson,  take  place  at  760dcg., 
correspond  to  a  third  molecular  tratisformatiotj,  which 
would  be  the  point  ap^  in  M.  Osmond's  theory.  This 
transformation  may  be  prevented  by  the  tempering,  which 
is  not  the  case,  however,  with  the  transformation  of 
85Cdeg. 

Blakey-£nunott  Catalogue. — Halifax  possessos,  in 
the  shape  of  Messrs.  Blakey,  Emmott,  and  Co.,  a  firm  whose 
electrical  works  are  of  considerable  and  growing  importance. 
We  are  just  in  receipt  of  their  catalogue,  and  from  it  gain 
some  interesting  details  of  the  extent  of  the  works.  These 
are  shown  in  one  of  the  illustrations  in  the  catalogue,  and 
cover  a  total  area  of  l\  acres,  comprising  a  prinicipal 
works  of  seven  floors  and  several  outbuildings,  in  which  all 
biunches  of  the  trade  is  carried  on.  The  catalogue  illus- 
trates their  well-known  single-magnet  "  Ulukey-Emmott " 
dynamo,  made  for  all  sizes  up  to  30,000  watta  capacity. 
Above   this    size    they  are    made   of   the  four-pole  typo, 


The  armatures  on  the  two-pole  machines  are  Gramme 
type,  and  in  the  four  jK)le  machines  drum  tj-pe,  built  up  of 
charcoal  iron  discs  carefully  insulated.  The  cores  are  insu- 
lated with  mica  before  being  wound.  The  winding  consists 
of  one  layer  only.  These  dynamos  make  efficient  motors 
and  develop  approximately  the  same  brake  horse-power  as 
required  to  drive  them  as  dynamos.  The  Blakey-Emmott 
alternator  is  a  hatulsome  machine,  consisting  of  a  huge  ring 
(in  two  parts)  with  14  iiitcrnally  pointing  {K>les.  The  arma- 
ture is  simply  a  ring  built  up  of  iron  discs,  and  mounted  on 
a  metal  spider  axle.  Upon  the  surface  of  this  armature  the 
conductors  are  laid,  there  being  no  internal  wires  or 
crossings.  The  insulation  is  of  mica,  and  the  brushes  are  of 
carbon,  on  solid  collector  rings.  The  magnets  are  sepa- 
rately excited  in  the  usual  way.  These  alternators  work 
well  in  parallel,  and  are  usually  made  for  100  cycles 
per  second.  "  Blakey-Emmott ''  transformers  are  shown 
—2,500  to  10  volts.  The  illustration  of  a  models 
small  central  station  plant  already  carried  out,  is' 
given  with  particulars.  Special  combinations  of  engine 
and  dynamo  for  restricted  space,  as  on  shipboard,  are 
shown  with  vertical  engine  of  moderate  speed  with  slow- 
speed  dynamo.  Switches,  main  fuses,  differential  arc 
lamps,  potential  and  current  meters,  Oulton  and  Edmond- 
son's  meters,  and  the  '* Blakey-Emmott"  gas  or  petroleum 
engine  also  appears  in  the  catiilogue,  from  whence  it  is  seen 
that  the  firm  are  in  a  position  to  supply  entire  electric 
light  and  power  requirements  of  their  own  manufacture. 

Concentric  Wiring  in  Liverpool. — An  important 
installation,  in  which  Andrews's  system  of  concentric  wiring 
is  used,  has  just  been  completed  at  the  Waterloo  Grain 
AVarehouses.  Liverpool,  belonging  to  the  Mersey  Docks  and 
Harbour  Board.  This  system,  which  is  already  well  known 
to  most  of  our  readers,  has  as  its  important  feature  the 
outer,  or  return  conductor,  made  of  iron  uninsulated, 
forming  a  substantial  protection  to  the  insulation  of  the 
inner  conductor  of  copper,  and  making,  with  the  solid  brass  | 
cases  of  the  cutouts,  switches,  etc.,  an  unbroken  conductor 
throughout.  Switches  and  cut-outs  act  only  on  the  centre 
wire.  No  wood  casing  whatever  is  required.  The  instal- 
lation will  be  a  favourable  opportunity  to  demonstrate  the 
merits  of  the  system.  The  Waterloo  Warehouses  consist 
of  three  six-storey  blocks,  80ft.  wide^  built  along  three  sides 
of  the  Waterloo  Corn  Dock.  The  middle  block  is  180ft. 
long,  and  the  side  blocks  are  each  650ft.  At  intervals 
along  the  centre  of  each  block  hatchways  for  hoisting  pur- 
poses reach  from  the  quay  level  to  the  top  of  the  building, 
and  upon  each  of  these  a  branch  wire  securely  fixed  in  an 
angle-iron  is  carried,  and  convoys  current  to  two  sockets  at 
each  door.  Liong  lengths  of  steel-armoured  flexible  wire 
provided  with  couplings  to  Ht  these  sockets  are  used  for 
attaching  the  lamps.  Each  flexible  wire  supplies  one 
50-c,p.  lamp,  which  can  thus  be  moved  aboui  the  room  and 
placed  in  the  most  convenient  position  for  working  by,  and 
a  number  of  lamps  can  be  grouped  wherever  a  strong  light 
is  required.  Similar  sockets  and  flexible  leads  are  arranged 
for  carrying  lights  down  into  the  holds  of  vessels  lying  in 
the  dock,  so  that  the  trimi  lay  also  have  plenty 
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SOME  ELECTRICAL  WORDS. 


A  very  fair  idea  of  the  riae  and  progress  of  a  Bcienco 
may  be  gathered  from  a  study  of  the  technical  terms 
which  have  been  used  from  time  to  time  to  explain  the 
various  phenomena,  or  for  the  purpose  of  setting  forth  new 
theories.  Should  anyone  be  disposed  to  make  such  an 
attempt  in  regard  to  electricity,  he  will  find  the  material 
ready  to  his  hand  in  the  recently-issued  part  {K — Every) 
of  the  '*New  English  Dictionary  on  Historical  Principles," 
a  monumental  work  now  in  course  of  publication  by  the 
Oxford  University  Press,  As  there  may  be  some  who 
are  unacquainted  with  this  modern  "Johnson,"  it  is 
perha})s  necessary  to  say  that  it  is  based,  as  the  title 
sets  forth,  on  strictly  "historical  principles."  It  is  true 
that  the  definitions  are  generally  in  the  editor's  own 
words,  but  they  are  little  more  than  a  summing-up  of  the 
evidence  furnished  by  quotations  from  authors  of  acknow- 
ledged repute,  and  as  full  references  are  always  given, 
the  loader  can  verify  them  for  himself  and  obtain  further 
information  if  he  wishes  for  it. 

The  wonl  "  electricity "  and  the  various  compounds 
under  "electro"  occupy  more  than  ten  closely  printed 
columns  of  small  type,  enough  to  more  than  fill  an  entire 
number  of  the  Eleciriad  Engineer.  We  do  not  advocate 
any  radical  reform  in  scientific  nomenclature^  but  it  is 
curious  to  observe  what  a  vast  superstructuro  has  been 
built  ii[>on  a  foundation  which  is,  logically  speaking, 
utterly  insecure.  Every  textrbook  Leils  us  that  "electric" 
is  derived  from  a  Greek  word  signifying  "amber,"  that 
Bubetanco  when  rubbdd  developing  electricity.  But  who 
thinks  of  amher  in  connection  with  the  electrical  science  of 
the  present  dny  7  The  modern  Latin  word  seems  to  have 
been  first  used  by  Gilbert,  in  1  GOO,  in  his  treatise  *' De 
Magnete/'  and  the  earliest  instance  of  its  use  in  English  is 
in  Sir  Thomas  Browne's  **  Vulgar  Errours  "  (1646).  For 
•*  electrical "  there  is  an  earlier  authority  in  Carpenter's 
"Gcgoiaphy  Delineated"  (1635).  The  editor  notices  the  some- 
what arbitniry  uses  of  the  words  "  electric  "  and  "  electrical," 
which  are  precisely  synonymous,  although  we  should  not 
expect  to  be  asked  "  Have  you  bought  any  electric  books 
lately  ?"  nor  do  we  usually  s[>eak  of  the  "electrical  iight." 

Proceeding  in  alphabetical  order  we  come  upon  "  elec- 
tricalness,"  a  word  we  never  met  with  before.  The  only 
authority  for  it  is  Bailey's  Dictionary  (1736),  but  we  doubt 
if  the  word  was  ever  actually  used.  We  were  rather  sur- 
prised to  learn  that  '*  electrician  "  dates  as  far  back  as  1751, 
when  we  find  Franklin  saying  in  the  I'kilosophical  Tran^- 
tutioits  "  I  have  not  heard  that  any  of  your  European 
electiicians  have  been  able  to  ...  do  it" — words 
which  somehow  or  other  have  a  familiar  sound,  as  if  we 
had  benrd  them  only  the  other  day.  "  Electricity  "  is  a 
long  article,  the  earliest  ijuotatiou  being  again  from  Sir 
Thomas  Browne's  "Vulgar  Errours  "  (1616).  The  Philo- 
stiphical  Transaclions  furnish  many  examples^  and  the  editor 
|)oints  out  that  the  term  "  electric  fluid "  survives  in 
popular  language,  and  that  "  positive  "  and  "  negative," 
which  we  also  inherit  from  Franklin's  theory,  are  still  in 
scientific  use. 

"  Electric  light,'*  in  its  modern  restricted  sense,  makes  its 
first  appearance  in  1843,  as  the  heading  of  a  paragraph  in 
the  Merhanics  Afagazine^  "  Electric  Light  a  Substitute  for 
Gas."  The  Daily  Neios  is  responsible  for  "a  beautiful 
electric  lighted  clock."  We  come  next  upon  the  uncouth 
word  "  Electricology,"  which  is  the  title  of  a  work  on  elec- 
tricity, written  iti  1746  by  one  U.  Turner.  Bennet,  a  well- 
known  electrician  of  the  last  century  is  credited  with  a 
pro|K)sal  for  "an  electrico-meteorological  diary."  "  Elec- 
trify "  seems  to  be  Franklin's  word,  and  dates  from  1747. 

The  compounds  of  "electro  "number  about  a  hundred,  and 
although  we  are  not  disposed  to  set  up  as  purists  we  cannot 
avoid  the  observation  that  many  of  them  are  nothing  better 
than  base  coin.  This  remark,  however,  must  not  be  under- 
stood as  attributing  blame  to  the  editor  for  retaining  them. 
This  is  no  "  Dictionnaire  de  TAcadt^aiie"  which  is  to  serve 
as  a  Htandard  of  propriety  of  language,  but  it  includes 
everything,  whether  good,  bad,  or  indifferent.  Faraday's 
words  are  generally  referred  to  their  original  source,  and 
we  should  have  thought  that  "electrolysis"  was  due  to 


him,  but  Todd's  "  Cyclopaedia  of  Anatomy  "  is  the 

authority  given.  The  word  is  said  to  have  two  ml 
(1)  chemical  decomposition  by  galvanic  action,  and 
name  of  a  branch  of  science.  This  seems  to  xa 
unnecessary.  The  word  "electro-magnet"  only  goes 
to  1831,  which  is  the  date  of  a  paper  in  Siliiman'u  Jo9nd\ 
"  Electro  magnetic"  dates  from  1823,  and  "  oledj* 
magnetism  "  from  1828.  We  have  to  note  some  dcfiacoci* 
here,  and  Oersted's  papers  in  the  Jnnaltt  of  Phil^v(opk§ 
October  and  November,  1820,  would  have  funiishad 
earlier  quotation  for  "electro-magnetic,"  whilst  FaruUj'C 
"Historical  Sketch  of  Electro-magnetism"  in  the  Ai 
for  September,  1821,  shows  that  the  word  13  at  leul 
years  older  than  stated  in  the  Dictionary,  It  migl 
have  been  worth  noting  that  "  electro -magnet " 
originally  a  solenoid,  such  as  the  little  apparatus  ki 
De  la  Rive's  "floating  battery." 

As  the  Dictionary  takes  account  of  words  only, 
confusion  occasionally  arises  by  reason  of  the  same' 
being  used  to  denote  different  things.  For  instance,  ui 
"  Electromotor  "  we  have  a  reference  to  Lane's  ap( 
known  by  this  name  described  in  the  Phiiosophi^al 
(idion^  for  1766,  where  the  contriver  suggests  that 
atrument  "  may  not  improperly  be  called  an  electromettf. 
U  nder  the  same  heading  there  are  other  quotations  wbi " 
obviously  refer  to  "  electroscopes,"  as  we  now  call 
such  as  Bennot's  gold-leaf  electroscope.  One  has  to 
this  change  of  name  in  mind  to  account  for  the  f^ct 
no  authority  earlier  than  1824  has  been  found  for  the 
"  electroscope." 

Under  "  electro-motive  "  our  contemporary  the  £> 
is  quoted  in  support  of  the  use  of  this  word  as  a  sabetanti^ 
in  the  sense  of  a  locomotive  engine  worked  by  elect 
This  is  very  sad,  and  should  be  rigorously  put  down 
with  "electrolier,"  though  we  have  endured  " gaselier " f( 
80  long  that  we  fear  this  last  abortion  cannot  be  refi 
admission  into  our  vocabulary. 

The  striking  character  of  electrical  phenomena  seemn  td| 
have  taken  firm  hold  on  the  popular  imagination,  and  n 
find  accordingly  that  the  technical  terms  of   the  scienctj 
have  been  largely  adopted   by  general  writers  in  a  fi^n- 
tive   or   metaphorical   sense.      As    early    aa     1 732 
Chesterfield  writes  to  his  son  "you  will  not  be  soagreeablj 
electrified   as  you  were  at  Manheim."    Coleridge  (1791 
has  these  lines  : 

Tho  electric  Hash  that  from  the  melting  eye, 
DurlB  the  fond  question  or  the  soft  reply. 

The  editors  do  not  often  "  drop  into  poetry  *'  or  they  might 
have  given  Clerk  Maxwell's  poetical  rendering  of  Faradayi 
discovery.  It  is  so  good  that  it  will  always  bear  quotation: 


Around  the  maenet  Faratlay 

\'oTta'8  lightnings  play  ; 
But  how  to  draw  them  from  tfie  v 


Is  sure  that  N'oTta's  lightnings  pUj 

wire 

Ho  t«kos  a  le^ison  from  the  heart. 
'Tis  when  wo  moot,  'tis  when  we  port, 
Breaks  forth  th'  electric  lire  ! 

Hero  is  a  striking  quotation  from  Carlyle's  "Sartor 
Kesartus":  "Wait  a  little  till  the  entire  nation  is  in  fto 
electric  state;  till  your  whole  vital  electricity  ...  is  cot 
into  two  isolated  portions  of  Positive  and  Negative;  d 
Money  and  Hunger."  Max  Mtiller  speaks  of  "  the  electric 
light  of  Comparative  Philology." 

We  have  by  no  means  exhausted  the  interest  of  thiii 
part  of  the  dictionary  j  and  those  who  are  in  the  habit  of' 
occasionally  thinking  of  the  words  they  use  daily,  as  they 
sometimes  scrutinise  the  image  and  superscription  of  a 
current  coin»  will  Hnd  much  that  is  suggestive.  As  we 
hare  already  remarked,  theories  now  discarded  hare  left 
their  mark  on  the  language  of  to-day,  and  it  is  more  tb4Q 
probable  that  the  words  we  now  invent,  and  which  wc 
think  are  altogether  admirable,  will  in  turn  becomo 
meaningless. 


i 


THE  SCOTT-SISLING  SYSTEM. 


Private    installations    generally    involve    the     use 
accumulators,  and   to    charge  these  the   dynamo    voll 
must,  of  course,  be  raised  some  2b  per  cent,  above  the  lamp^ 
voltage     In  many  cases  this  is  inconvenient  and  w&stefuli 


•tagil 
lampH 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  18,  1891.      271 


I- 


the  dynamo  mnst  be  "  run  up "  to  this  increased 
▼oltage^  although  otily  a  portion  of  the  current  generated 
may  be  used  for  charging,  the  remainder  boin^  required  for 
the  lamps  at  the  normal  voltage. 

We  illustrate  a  neat  arrangement  devised  by  Mesara. 
W.  B.  Sialing  and  ^V.  H.  Scott,  which  aeems  to  overcome 
this  difficulty,  and  has  several  features  which  ought  to  prove 
advantageous  in  a  private  installation.  The  arrangement 
may  bo  described  as  a  compoui]d  dynamo,  with  a  small 
•upplementary  winding  on  its  armature  connected  to  an 
extra  commutator,  which  gives  a  voltage  usually  about  one 
quarter  of  that  given  by  the  main  commutator.  A  branch 
is  taken  from  the  main  circuit  and  connected  so  that  the 
extra  commutator  raises  ita  voltage  by  about  25  per  cent. 
This  forms  the  charging  circuit.  The  dynamo  can  thus  be 
driven  at  constant  speed,  and  will  supply  constant  voltage 
to  the  lamps  from  its  main  circuit  undisturbed  by  the 
increasing  voltage  from  the  cells  during  charging.  The 
whole  of  the  cells  can  be  charged  and  a  lar^^o  current 
tuppHed  to  the  lamps  at  the  same  time,  as  this  does  not 
pass  through  the  regulating  celts.  The  charging  can  there- 
fore be  accomphshed  during  the  hours  of  lighting,  instead 
of  the  dynamo  having  to  he  run  specially  during  the  day. 


■^CCUMULATOWi 


Y  L  Y  ^  I  K  T  ^  Y  >  J 


The  diagram  shows  the  general  arrangement  The 
dynamo  armature  has  a  main  commutator,  M,  and  an  extra 
commutator,  N.  These  two  commutators  are  connected  in 
ftcrios,  either  directly  or  through  the  dynamo  series 
winding,  W.  The  switchboard  contains  two  switches — 
viz.,  the  dynamo  switch,  D,  which  connects  the  dynamo 
to  the  lamps,  and  the  accumulator  switch,  E,  which 
connects  the  accumulators  in  either  of  three  different 
wa,yB — viz.  :  A  to  the  lamps  alone,  or  B  to  the  lamps  and 
dynamo,  or  C  to  the  charging  circuit.  These  two  switches 
are  of  the  lever  pattern,  and  are  interlocked  by  the  thnist- 
rod,  F.  The  handle,  H,  acts  on  the  thrust  rod  so  that  it 
can  only  put  the  dynamo  switch  "on."  To  take  it  *' off " 
the  accumulator  switch  must  be  moved  so  that  the  accumn- 
latoraare  connected  to  the  lamps  alone.  When  the  dynamo 
switch  ifl  put  "  on  "  the  thrust-rod  moves  the  accumulator 


switch  from  A  to  B,  thus  connecting  the  accumulatora  to 
the  dynamo  in  such  a  way  that  they  are  in  readiness  to 
assist  the  dynamo  in  supplying  current  to  the  lamps, 
without  risk  uf  weakening  or  reversing  its  magnetism.  If  the 
dynamodoes  not  need  aa6ietttnce,and  spare  power  isavailable, 
the  accumulator  switch  may  be  moved  further  from  B  toC, 
when  the  dynamo  will  begin  to  charge  the  cells  by  means 
of  its  extra  commutator,  N,  without  interfering  with  the 
constant  voltage  which  is  supplied  to  the  lam[>6  from  its 
main  commutator,  M.  An  index,  I,  shows  whether  the 
accumulators  are  being  charged  or  discharged,  whilst  an 
ammeter,  K,  indicates  the  amount  of  the  charging  or  dis- 
charging current.  A  second  ammeter,  L,  shows  the  current 
taken  by  the  lamps.  A  pilot  lamp  on  the  switchboard 
lights  when  the  dynamo  starts  up. 

By  means  of  this  arrangement  the  manipulation  is  made 
fiimplo,  and  the  charging  cuirent  can  bo  adjusted  to  form  a 
complementary  lo:id,  thus  working  the  plant  at  its  maximum 
efficiency,  and  shortening  the  hours  of  running.  The 
arrangement  is  in  use  in  some  private  installationB  ;  the 
latest  being  one  erected  for  Baron  V.  de  Barreto,  of  Brandon 
Park,  Suffolk,  which  is  driven  by  an  oil  engine  giving 
1 1  b.h  p.  The  engine  is  started  by  the  accumulators,  and 
these  also  work  the  coil,  which  ignites  each  charge  in  the 
engine  cylinder.  The  whole  arrangement  seems  to  work 
satisfactorily,  and  without  specially  skilled  attention,  which 
ia  an  important  matter  for  country  houses. 


DUBLIN  CONTRACT  SIGNED. 


The  contract  between  the  C«ri>oration  of  Dublin  and  the 
Electric  Engineering  Company  of  Ireland  was  cotnfjletod  on 
Saturday.  The  contract  providea  for  the  lighting  by  electricity  of 
O'ConneU-street,  Ca])el-Btreet,  Henry-Btreot,  Mary  street,  Parlia- 
ment-street, Damedreet.  CoUeRe-groon,  roUege-Btreet,  D'Olier- 
etreet,  and  \Ve8tntioreland-etreet.  The  premises  in  Fleet-street 
are  fast  approaching  completioD,  and  the  work  of  laying  the  mains 
under  the  itreete  will  be  commenced  immediatelv.  The  company 
will  generate  electrical  energy  for  10,000  incandescent  lamps  for 
private  residences,  and  for  SO  arc  Inmpe  for  public  street  light- 
ing. The  arc  lamps  are  to  be  1,000  c.p.  The  current  wiU 
be  conveyed  in  underground  wiro«,  enclosed  in  cast-iron  pipes. 
It  it*  intended  to  place  in  each  t>troet  three  sets  of  jjipo^t  and  each 
pipe  will  enclose  two  or  more  cables.  The  length  of  piping  ordered 
for  this  purposes  is  six  miled,  and  the  length  of  cable  wiU  be  about 
15  niilc«.  The  electrical  energy  will  be  transmitted  through  the 
wires  at  a  pressure  of  2,000  volts.  Transformers  will  reduce  the 
current  to  the  domestic  lighting  wire  to  100  volts.  The  service- 
box  which  draws  olT  the  current  for  each  domestic  lighting  wire 
will  be  placed  op|)Of}ite  alternate  party-walls^  so  that  one  serWce- 
box  will  supply  two  houses. 

The  public  and  private  lighting  Bystems  will  be  quite  distinct 
as  regards  machinery  aud  main  lines  of  wire.  The  apparatus  for 
public  lighting  will  consist  of  three  high-sfieed  engines  of  the 
vertical  0|)en  front  type.  These  engines  have  been  built  bv  the 
Brutfh  Electrical  Engineering  Company,  Loughborough,  will  run 
about  2f>0  revolutions  to  the  minute,  and  indicate  60  h.p.  The 
public  lighting  dynamos  are  also  of  the  Brush  typo.  Instead  of 
belting  tney  will  be  worked  from  the  engine  by  endless  cotton 
ro[>es.  The  dynamoH  are  three  in  number,  and  each  will  bo 
capable  of  lighting  55  arc  lamps,  in  all  165,  which  is  more  than 
the  number  required  for  the  present  by  the  Corporation.  For  the 
private  liirhting  Lowrie-Hafl  alternators  are  to  bo  used.  The 
engines  which  will  dri^e  these  dynamos  are  also  specially  built  for 
the  purpose  by  Messrs.  Coates  and  Co.,  of  the  Logan  Foundry, 
Belfast.  They  are  com|)Ound  machines,  capable  of  working  up  to 
280  h.p.,  nmiltng  80  revolutions  per  minute,  with  1531b.  steam 
proRSure  in  the  high-pressure  cylinaer.  The  sizes  of  the  cylinders 
are  I7in.  and  34in.  respectivelv,  and  they  ore  both  lagged  with 
steel.  The  eteain-pipes  are  divided  into  tiections,  which  can  be 
worked  indupondontly,  so  that  if  an  accident  happened  to  one  it 
may  be  cut  otr  and  remnvnd  for  refnirs,  and  the  work  go  on 
without  **  ■•  with  Corliss  valves,    Messrs. 
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MAIN  SWITCHBOARDS. 


We  give  illustrations  herewith  of  some  fine  specimens  of 
main  switchboards  made  by  the  AUj^emeine  Electric  Com- 
pany of  Berlin,  and  given  in  the  catalogue  recently  issued 


The  second  illustration  shows  with  clewnew  the  i 
what   complicated    arrangements    necessary    for    % 
central  station  plant  with  high  tension   arc   Hghti  i 
low  tension  three-wire    distribution,    with    a     battel 
accumulators.     The  switchboard  coutains   eight 
dynamos.     In  the  centre  is  the  voltmeter  with 


bv  their  London  agents,  the  Keys'  Electric  Companj',  o' 
Charing  Cross-road. 

The  first  represents  a  main  switchboard  for  an  ordinary 
house  or  station  installation  with  dynamos  and  accumu- 
lators, very  handsomely  and  solidly  mounted.  The 
aiTiinf^emente  include  a  Dolivo  voltmeter  and  two  Dolivo 
ammeters,  main  switches,  regulating  awitch,  branch  fuses, 
and  automatic  charging  cut-out. 


connect  to  various  dynamo  circuits.  Each  side  are 
meters  for  showing  the  potential  between  the  leads  an< 
central  main.  By  the  side  of  the  voltmeter  switch  in  thee 
are  two  ammeters  for  measuring  the  accumulator  cur 
In  the  centre,  under  the  voltmeter  switch,  is  the  switc 
charging  and  discharging  the  accumulators,  and  ber 
these  again  ai-o  two  battery  switches  for  the  two  bati 
for   throwing  in  or  out  the   eight  regulating  cells. 


^^ 
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either  side  of  these  are  placed,  in  all,  four  shunt  resistances 
for  the  dynamos.  In  the  outer  top  corners  are  resistances 
for  regulating  the  charging  current  of  the  accumulators, 
which,  however,  are  only  used  when  lighting  is  going  on 
sixnultaneoualy  with  the  charging.  The  various  branch 
mains  are  taken  off  the  top  of  the  switchboard  by  means  of 
«afety  plugs  mounted  above  it  upon  slate  slabs. 


in  their  turn  numerous  complaints,  lose  of  customers,  and 
reduced  profits.  In  many  installations  burn-outs  both  under- 
ground and  in  the  station  are  frequent,  with  the  natural 
result  that  the  operating  of  circuits  underground  is  not  there 
considered  an  unqualified  success.  The  writer  has  in  mind 
two  very  different  experiences  with  underground  cables. 
Several  miles  of  cable  were  bought  by  a  certain  company, 
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THE     CONSTRUCTION     AND     MAINTENANCE     OF 
UNDERGROUND  CIRCUITS. 

bY    8.    11.    KOWLKR. 

The  Dumerous  disastrous  storms  of  the  last  winter  have 
brought  out  veiy  vividly  the  advantages  of  having  all 
wires  placed  underground,  and  many  enquiries  have  been 
addressed  to  the  comjKiniea  operating  tinderground  circuits 
as  to  their  success.  It  is  not  probable  that  all  of  the  answers 
to  these  enquiries  have  been  of  the  most  favourable  character. 
To  many  central  station  managers  an  underground  system 
means  frequent  breakdowns  and  interruption  of  service, 
with,  perhaps,  slow  and   expensive  repairs,  which  bring 
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quick  returns.  A  poorly-insulated  line  wire  and  a  poorly- 
insulated  cable  are  two  very  difTerent  things  However,  it 
is  a  fact  that  by  the  use  of  a  good  cable  it  is  not  difficult  to 
construct  an  underground  system  for  light,  power,  tele 
graph,  or  telephone  uses  that  will  be  superior  to  overhead 
lines  in  its  service  and  in  cost  of  maintenance.  The  ideal 
underground  system  must  have  as  a  starting  point  a  system 
of  subways  admitting  of  the  easy  drawing  in  and  out  of 
cables,  and  aflbrding  means  of  making  subsidiary  connec- 
tions readily  and  with  the  minimum  of  expense  and  inter- 
ruption of  service.  This  is  practically  accomplished  by  a 
subway  consisting  of  lines  of  pipe  terminating  at  convenient 
intervals,  say,  at  street  intersections,  in  manholes,  for  con- 
venience in  jointing  and  in  running  out  house  connections. 
These  pipes,  or  ducts  as  they  are  called,  should  be  for  two 
kinds  of  service  ;  the  lower  or  deeper  laid  lines  for  the  main 
or  trunk  circuits,  and  a  second  series  of  ducts  laid  nearer 
the  surface,  running  into  service-boxes  placed  near  together 
for  lines  to  ^'house-to-house"  connections,  in  some  citieSj 
where  it  is  allowed  to  run  overhead  lines,  the  plan  of  run- 
ning but  one  service  connection  in  a  block  is  followed,  all 
customers  in  the  block  being  supplied  from  a  line  run  over 
the  housetops  oi  strung  on  the  rear  walls. 

This  makea  unnecessary  all  subsidiary  ducts  except  a 
short  one  from  the  manhole  to  the  nearest  building  in  the 
block,  and  eflecte  a  considerable  saving  in  pipe,  service- 
boxes,  cables,  and  labour.  The  manholes  shoula  have  their 
walla  built  up  of  brick,  the  floors  should  be  of  concrete,  and 
there  should  Vie  an  inside  lid  which  can  be  fastened  down 
and  the  manhole  thus  made  watertight. 

For  ducts,  wood,  iron,  or  cement  lined  pipe  may  be  used. 
To  preserve  the  Avood  it  is  generally  treated  with  creosote, 
which,  in  contact  with  the  lead  cover  of  the  cable,  eeta  up 
a  chemical  action,  resulting  in  the  destruction  of  the  tead. 
Wood  offers  but  little  protection  for  the  cable,  as  it  is  too 
easily  damaged  and  broken  through  in  the  frequent  Ktreet 
0[>enings  made  by  companies  operatirig  lines  of  pipe  in  the 
streets,  and  as  one  of  the  main  purposes  of  a  subway  ia  that 
of  a  protection  to  cables,  wooden  ducts  have  little  to  recom- 
mend them  except  their  cheapness. 

Iron  pipes  are  either  laid  in  tretkches  filled  in  with  earih, 
or  are  laid  in  cement  Iron  pipe  will,  of  course,  rust  out  in 
time,  and  if  absolute  permanence  in  construction  is  dcsire^l, 
should  be  laid  in  cement,  for  after  the  pipe  rusts  out  the 
duct  of  cement  is  still  left.  However,  if  we  are  going  tc» 
the  expense  of  laying  in  cement  it  would  be  much  preferable 
to  use  cement-lined  pipe,  which  ia  not  only  cheaper  than 
iron  pipe,  but  makea  the  most  (lerfect  cable  conduit,  as  it 
aflords  a  perfectly  smooth  surface  to  draw  the  cable  over 
and  give  a  good  duct  edge. 

It  is  not  necessary,  however,  in  small  installations  of 
cable,  especially  where  additional  connections  will  not  be 
of  fretjuent  occurrence,  to  go  to  the  expense  of  subways, 
for  cable  may  be  safely  laid  in  the  gi'ound  in  trenches 
filled  in  with  earth,  or  can  be  enclosed  in  a  plain  wooden 
box  or  a  wooden  box  filled  with  pitch. 

There  are,  of  course,  many  localities  where,  if  the  cable 
is  laid  in  contact  with  the  earth,  a  chemical  action  would 
take  place  which  might  result  in  the  destruction  of  the  cable. 

Underground  cables  are  of  the  following  classes  :  1. 
Rubber-insulated  cables,  insulated  with  rubber  or  other 
homogeneous  material.  2.  Fibrous  cables — so  called  from 
the  conductors  being  covered  with  some  fibrous  material, 
as  cotton  or  paper,  which  is  saturated  with  the  insulating 
material,  parafiin,  resin  oil,  or  some  special  com[K>und. 
Under  this  latter  head  is  also  included  the  dry  core  paper 
cables. 

The  first  thing  to  do  is  to  got  the  cable  drawn  into  the 
ducts,  and  on  the  proper  accomplishment  of  this  depends 
to  a  great  extent  the  success  or  failure  of  the  whole  instal- 
lation. Probably  the  ducts  have  been  wired  when  the  sub- 
way was  constructed,  but  if  not  a  wire  must  be  nm  through 
as  a  means  of  pulling  in  the  draw  ro[>e.  There  are  several 
kiuds  of  apparatus  for  getting  a  wire  through  a  duct — rods, 
flexible  tujjes,  mechanical  "  creopeis,"  etc.,  but  probably  the 
best  is  the  sectional  rod.  This  simply  consists  of  three  or 
four  foot  lengths  of  hard  wood  rods,  having  metal  tips  that 
screw  into  each  other.  A  rod  is  placed  in  a  duct  at  a  man- 
hole, one  screwed  to  that,  both  are  pushed  forwaixl,  another 
one  added  and  pushed  forward,  and  so  on  until  they  extend 


the  entire  length  of  the  duct.  Then  the  wire  is  attach«i 
and  the  rods  are  pulled  out  and  detached  one  at  a  time,  wd 
with  the  last  rod  the  wire  is  through.  At  least  No.  U 
galvanised  iron  or  steel  wire  should  be  used,  for  any  smaller 
size  cannot  be  used  a  second  time,  as  a  rule.  In  starting  to 
pull  in  the  draw  rope  a  wire  brush  should  be  attached  ki 
the  wire,  and  to  tbis  again  the  rope,  and  when  the  hntk 
arrives  at  the  distant  end  of  the  duct  it  very  likely  will 
bring  with  it  a  miscellaneous  collection  of  material  wbidi 
for  the  good  of  the  cable  had  better  be  in  the  manhole  thai 
in  the  duct. 

The  reel  or  drum  carrying  the  cable  should  be  mounted 
on  wheels  or  jacks,  and  placed  on  the  same  side  of  the 
manhole  as  the  duct  into  which  the  cable  is  to  be  drawn, 
and  tiiust  always  be  so  placed  that  the  cable  will  run  off  Um 
top  of  the  reel. 

There  are  several  methods  of  attaching  the  draw  rope  to 
the  cable.  As  simple  and  strong  a  method  as  any  is  t« 
punch  two  or  three  holes  through  the  cable,  lead  and  all, 
and  attach  the  rope  by  means  of  an  iron  wire — some  of  tb« 
draw  wire  will  do — run  through  these  holes.  Depending 
on  the  length  and  weight  of  cable  to  be  pulled,  it  can  bi 
drawn  either  by  hand  or  by  a  multiplying  winch.  The  rope 
should  run  through  a  block  fastened  in  the  manhole  io  «ucli 
a  position  that  the  rope  shall  have  a  good  straightaway  lead 
from  the  mouth  of  the  duct. 

The  strain  on  the  cable  should  be  perfectly  uniform  ami 
steady.  If  the  power  is  applied  by  a  aeries  of  jerks,  either 
the  lead  covering  may  be  pulled  apart  or  some  of  the  con- 
ductors broken.  At  the  reel  there  must  always  be  a  large 
enough  number  of  men  to  turn  it,  and  keep  the  cable  from 
rubbing  on  anything,  and  in  the  manhole  one  or  more  men 
to  see  that  the  cable  feeds  into  the  duct  straight  and  to 
guide  it  if  necessary.  If  the  ducts  are  of  iron  and  are 
not  perfectly  smooth  at  the  ends,  these  should  be  made  w 
with  a  file,  and  in  addition  a  protector  of  some  sort  should 
be  placed  in  the  mouths  of  the  duct,  both  above  and  below 
the  cable.  Six  inches  of  lead  pipe,  split  lengthwise  and 
bent  over  at  one  end  to  prevent  being  drawn  into  the  duct 
with  the  cable,  makes  a  very  good  protector.  The  cable 
should  be  reeled  otT  the  drum  just  fast  enough  to  prevent 
any  of  the  power  used  in  pulling  the  cable  through  the 
duct  being  utilised  in  unreeling  it.  If  this  latter  is 
allowed  to  occnr  the  cable  will  be  bent  too  short,  and  the 
lead  covering  buckled  or  broken,  and  also  the  cable  may  be 
jammed  against  the  upper  edge  of  the  duct  and  perhaps 
cut  through.  If  the  reel  is  allowed  to  turn  faster  than  ine 
cable  is  drawn  in  the  first  three  or  four  turns  on  the  reel 
will  slacken  up,  and  the  lead  covering  may  either  be  deuted 
or  cut  through  by  .scraping  on  the  ground.  If  the  cable  end 
when  pulled  through  up  to  the  block  is  not  long  enough  to 
bend  around  the  hole  more  than  half  way,  the  rope  should 
be  unfastened  from  its  end,  a  length  of  rope  with  a  well- 
frayed  out  end  should  be  lun  through  the  block,  and  by 
fastening  to  the  cable  close  to  the  duct,  with  a  series  of  half 
hitches  as  much  slack  as  necessary  can  be  pulled  in.  If 
this  is  properly  manipulated  there  need  not  be  a  scratch  on 
the  cable,  but  unless  great  care  is  taken  the  lead  aiaj  be 
pressed  up  into  ridges  and  the  core  itself  damaged.  Imme- 
diately after  the  cable  is  drawn  in,  if  the  joint  is  not  to  be 
at  once  made,  the  open  end  or  ends  should  be  cut  off  and 
the  cable  soldered  up,  as  most  cables  are  very  susceptible  to 
moisture  and  readily  absorb  water  even  n*om  the  atmo- 
sphere. Where  practicable  it  is  always  a  good  plan  to 
pull  the  cable  through  as  many  manholes  as  possible 
without  cutting  the  cable  ;  for  the  joint  is,  especially  in 
telephone  or  telegraph  cables,  the  weak  [X)int,  To  do  this 
the  rope  should  be  pulled  through  the  proper  duct  in  the 
next  section  without  unfastening  it  from  the  cable  ;  the 
winch  should  be  moved  to  the  next  manhole,  and  pulling 
through,  then  done  as  before.  There  should  always  be  a 
man  in  every  hole  through  which  the  cible  is  running  to 
see  that  it  does  not  bind  anywhere  and  to  keep  protectors 
around  the  cable.  It  is  not  advisable  to  pull  more  than  one 
cable  into  a  duct,  and  never  advisable  to  pull  a  cable  into  a 
duct  containing  another  cable,  but  if  two  or  more  cables 
have  to  go  irjto  the  same  duct  they  should  always  be  drawn 
in  together.  Lend -covered  caVjles  and  those  with  no  lead 
on  the  outside  should  never  be  pulled  into  the  same  duct^ 
for  if  they  bind  anywhere  the  soft  cable  will  Buffer  where 
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two  lead-covered  cablea  would  get  through  all  right.  Some 
manufacturers  are  now  patting  on  their  cables  a  tapo  or 
braid  covering,  which  savoa  the  lead  many  bad  bniisea  and 
cuta,  and  is  a  valuable  addition  to  a  cable  at  very  little 
additional  expense. 

_  Practically  all  electric  light  and  power  cables  are  either 
nngle  or  double  conductors,  and  the  jointing  of  these  is 
oomparatively  a  simple  matter,  although  requiring  con- 
liderable  care.  The  lead  k  cut  back  from  each  end  about 
4jn.  or  5in.,  and  the  conductors  bared  of  insulation  for  2in. 
or  3iii.  The  bare  conductors  should  be  thoroughly  tinned 
by  dipping  in  the  metal-pot  or  t>ouring  the  metal  solder 
OYer  them.  A  sperm  candle  is  better  than  resin  or  acid  for 
any  part  of  the  operations  where  solder  is  used.  A  lead 
sleeve  is  here  slipped  back  over  the  cable  out  of  the  way, 
and  the  ends  of  the  conductors  brought  together  in  a  cop|)cr 
sleeve,  which  is  then  sweated  to  a  firm  joint.  This  part 
must  be  as  good  a  piece  of  work  mechanically  as  electrically. 
The  bare  splice  is  then  wrapped  tightly  with  cotton  or  silk 
tspe  to  a  thickness  slightly  greater  than  that  of  the  insula- 
tion of  the  cable,  and  is  thoroughly  saturated  with  the 
insulating  compound  until  all  moisture  previously  absorbed 
by  the  tapo  is  driven  off. 

The  lead  sleeve  is  then  brought  over  the  splice  and  wiped 
to  the  cable.  The  joint  is  then  filled  with  the  insulating 
com{>ound  poured  through  holes  in  the  top  of  the  sleeve  ; 
these  holes  are  then  closed  and  the  joint  is  complete,  and 
thei*e  is  no  reason  why,  in  light  and  power  cables,  that  joint 
should  not  be  as  perfect  as  any  other  part  of  the  cable. 
When  the  cable  ends  are  prepared  for  jointing  they  should 
be  hung  up  in  such  a  position  that  they  are  in  the  same 
plane,  both  horizontal  and  vertically,  and  firmly  secured 
there,  so  that  when  the  lead  sleeve  is  wiped  on  the  con- 
ductor may  be  in  its  exact  centre  ;  and  great  care  must  be 
taken  not  to  move  the  cables  again  until  the  sleeve  is  filled 
and  the  insulation  sufficiently  cooled  to  bold  the  conductor 
in  position. 

It  is  also  very  important  to  see  that  there  are  no  aharp 
points  on  the  conductors  themselves,  on  the  copper  skove, 
on  the  edges  of  the  lead  covering  or  on  the  lead  sleeve.  All 
these  should  be  made  perfectly  smooth,  for  points  facilitate 
disruptive  discharges.  Branch  joints  had  better  be  made 
as  T-joints  rather  than  as  Y-joints,  for  they  are  better 
electrically  and  mechanically,  although  thoy  occupy  more 
room  in  the  manholes.  They  are  of  course  made  in  the 
same  way  as  straight  joints,  a  te<id  T-»leeve  being  used, 
however.  For  multiple  arc  circuits  copper  T-sleeves,  and 
for  series  circuits  copper  L-sleeves  are  useJ. 

Telephone  and  telegraph  cables  are  made  of  any  required 

faugeuf  wire, and  with  from  one  to  150  conductors  in  a  cable, 
n  jointing  these  the  splices  are  never  soldered,  the  con- 
ductors being  joined  either  with  a  twist  joint  or  with  the 
80-called  Western  Union  epHce.  Each  splice  is  covered 
with  a  cotton  or  silk  sleeve,  or  a  wrapping  of  tape,  the  latter 
being  preferable,  although  considerably  increasing  the  time 
necessary  for  making  the  joint.  Great  care  must  be  taken 
that  no  ends  of  wire  are  left  sticking  up,  for  they  will 
surely  work  their  wdy  through  the  tape  and  grounds,  and 
crosses  will  be  the  result.  The  wires  should  always  bo 
joined  layer  to  layer  and  each  splicB  very  tightly  taped  in 
order  to  get  as  much  insulated  compound  around  each 
splice  as  possible  in  the  limited  space.  The  splices  should 
be  "broken  "as  much  as  possible,  so  as  to  avoid  having 
adjoining  splices  coming  over  each  other.  After  the  joint 
has  been  saturated  with  insulating  compound  the  wires 
should  have  an  outside  wrapping  of  tape  to  keep  them  in 
I  shape,  and  then  the  sleeve  is  wiped  on  and  filled.  If  the  insu- 
lation resistance  of  the  jointed  telegraph  or  telephone  cable 
is  a  quarter  of  what  the  cable  tested  in  the  factory,  it  may 
be  considered  that  an  exceptionalfy  goud  piece  of  work  has 
been  done.  I  have  spoken  more  particularly  of  fibrous  lead- 
covered  cables,  as  the  handling  of  them  includes  practi- 
cally every  step  of  the  work  on  any  other  kind  of  under 
ground  cable.  In  insulating  dry  core  paper  cables  a  paper 
sleeve  is  slip{>6d  over  the  splice,  and  in  rubber  cables  the 
splice  is  wrapped  with  rubber  tape  ;  all  other  details  are 
the  same  for  these  as  for  the  dhrous  cable. 

In  the  laying  of  light  and  power  cables  every  joint,  as 
made,  should  be  tested  for  insulation  with  a  Thomsoa 
galvanometer,  as  the  insulation  must  necessarily  be  very 


high,  and  if  one  joint  or  section  of  cable  is  any  weaker 
than  another  it  may  be  very  important  in  the  future  to 
know  it.  All  tests  must  be  made  after  the  joint  has 
cooled,  for  while  hot  its  insulation  resistance  will  be  very  low. 

Tests  for  copper  resistance  should  also  be  made  to  deter- 
mine if  the  splices  are  electrically  perfect ;  an  imperfect 
splice  may  cause  considerable  trouble.  In  telegraph  and 
telephone  cables  the  conductors  should  be  of  very  soft 
copper,  for  in  stripping  the  conductor  of  insulation  it  is 
very  easy  to  nick  the  wire,  and  if  of  hard  drawn  copper 
open  wires  will  be  the  result. 

All  work  should  be  frequently  tested  for  continuity  with 
telephones,  magnetos,  or  small  portable  galvanometers.  It 
is  only  necessary  to  ground  the  conductors  at  one  end  and 
try  each  wire  at  the  other  end.  For  this  sort  of  work  a 
telephone  receiver  used  with  one  cell  of  some  dry  battery 
is  most  convenient,  and  has  the  additional  advantage  of 
affording  a  means  of  communication  while  testing,  and  is  by 
far  the  best  thing  for  identifying  and  tagging  conductors. 

These  cables  should  be  frequently  tested  during  the  pro- 
gress of  the  work  for  grounds  and  crosses  with  a  Thomson 
instrument,  and  when  the  cable  is  complete  a  careful 
aeries  of  tests  ot  the  ca[)acity,  insulation  resistance,  and 
copper  resistance  of  each  wire  should  bo  made  and  the  exact 
condition  of  the  cable  determined  before  it  is  put  in  service, 
and  thereafter  an  intelligent  oversight  of  the  condition  of 
the  circuits  can  thus  be  more  readily  maintained. 

Where  a  company  has  extensive  underground  service,  a 
regular  cable  gang  should  be  in  its  employ,  for  quick  and 
safe  handling  of  cables  demands  the  employment  of  men 
accustomed  to  the  work.  0  the  cable  has  been  properly 
laid,  and  tests  show  it  to  be  in  good  couditiou  before  current 
is  turned  on,  almost  the  only  trouble  to  be  anticipated  will 
be  due  to  mechanical  injury.  Disni[>tivo  discharge, 
puncturing  the  lead,  may  occur  ;  but  the  small  chance  of 
its  occurring  can  be  greatly  lessened  by  the  use  of  some 
kind  of  *'  cable  protector,"  which  will  provide  for  the  spark 
an  artidcia!  path  of  less  resistance  than  the  dielectric  of  the 
condenser,  which  the  cable,  in  fact,  becomes. 

If  a  fault  suddenly  develops  on  a  circuit,  the  chances  are 
it  will  be  found  in  a  manhole^  and  %n  inspection  of  the  cable 
in  the  manhole  will  generally  rove.il  the  trouble  without 
resorting  to  locating  with  a  Wheatstone  bridge.  The  cable 
is  often  cut  through  at  the  edge  of  the  duet,  or  damaged  by 
something  falling  on  it,  or  by  someone  '*  walking  all  over 
it."  To  guard  against  these,  the  ducts  should  always  be 
fitted  with  protectors  both  above  and  below  the  cable.  The 
cables  should  never  be  left  across  the  manholes,  for  they 
then  answer  the  purpose  of  a  ladder,  but  should  be  bent 
around  the  walls  of  the  hole  and  securely  fastened  with  leal 
straps,  that  thoy  may  not  be  moved  and  the  lead  gradually 
worn  through. 

In  telegraph  cables,  when  one  or  two  cojiductors  "go,** 
it  will  probably  be  useless  to  look  for  trouble  exce[>t  with 
instruments  ;  but  if  several  wires  are  "  lost  '*  at  once  it  will 
probably  be  found  to  be  caused  by  mechanical  injury,  which 
cat!  bo  located  by  in8[)ection.  If  it  is  ever  necessary  to  loop 
out  conductors,  a  j'oint  can  be  readily  opened  and  the  con- 
ductors wanted  picked  out  and  connected  into  the  branch 
cable  and  the  joint  again  closed  without  disturbing  the 
working  wires.  Iti  doing  this  a  split  sleeve  must  be  used, 
and  the  only  additional  preciiution  to  be  taken  is  in  filling 
the  sleeve  to  have  the  insulating  compound  not  hot 
enough  to  molt  the  solder  and  open  up  the  split  in  the 
sleeve.  In  cutting  in  service  on  light  and  power  cables  it 
is  entirely   pract*    •-^'**'  ■  -  J-      -    --^y^--    --* -*--    -' 
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^^4f  profit,  not  those  who  get  satisfactory  dividends : 
ly  those  who  see  the  way  to  do  a  little  business 
emselves.  Depend  upon  it,  pure  philanthropy 
s  no  part  in  business  projects,  and  the  fewer 
es  thrown  at  one  set  of  promoters  to  curry  favour 
itli  another  set  the  better.  So  far  as  the  project 
uiiciated  by  the  Duke  of  Marlborough  is  con- 
erued,  no  doubt  it  is  a  purely  business  project, 
ttitiated  because  money  can  be  made  thereby, 
Dr  which  those  who  promote  it  have  to  thank  the 
ousting  company.  The  pubhc  wants  a  better  and 
k  cheaper  service,  and,  if  this  can  be  given,  will 
lupport  those  who  give  it.  The  system  proposed 
>y  the  Duke  of  Marlborough  and  his  coadjutors  is 
mdoubtedly  the  best  system  at  present  known,  and 
he  best  system  so  far  as  scientific  knowledge  can 
bresee.  No  earth,  most  wires  underground,  proper 
iustruments,  organisation,  and  a  good  service 
at  a  low  rate  ought  to  bring  the  telephone  into 
almost  or  quite  every  house.  From  the 
point  of  view  that  assumes  the  majority  of  houses 
fitted,  a  £10  rental  would  be  a  maximum  charge ; 
Cknd  if  users  could  be  brought  to  co-operate,  say,  by 
renting  at  i*9  to  every  shareholder  subscribing  to  the 
capital  of  the  company  to  the  extent  of  .4*5,  while  the 
tental  was  ^£10  to  every  householder  not  a  share- 
holder, a  goodly  number  of  i!5  shares  would  be 
taken,  as  the  shareholder  would  get  a  direct  20  per 
^ent.  incentive  besides  his  other  advantages  ;  or  if 
this  is  too  much,  give  him  a  10  per  cent,  by  making 
his  stake  in  the  company  £10  instead  of  £5 — in  other 
"words,  appeal  to  his  pocket  to  support  the  better 
scheme. 


I  LOAD  FACTOR. 

The  publication  of  Mr.  Crompton's  paper  by  the 
Institution   of  Civil  Engineers  will   call    attention 
once  more  to  the  various  practical  points  discussed 
at  the  reading  of  the  paper  last  April.    Mr.  Crompton 
is  nothing  if  not   practical.     Most  electrical  engi- 
neers   recollect    how    he   shocked    the    dry-as-dust 
bookmen  when  he  took  credit  of  being  able  to  arrive 
at  certain   decisions   by    means   of  bis   "eye."     It 
seems  to  be  forgotten  that  in  no  one  branch  is  engi- 
neering  an  exact  science,  hence   we  make  bold  to 
assume  that  too  much  attention  may  be  given  to  the 
load  factor.     Mr.  Crompton,  in  his  paper,  assumes 
that   because  we   have  obtained  a  certain  number 
I  of    load    diagrams    we    are    able     to    foretell    the 
load    factor    of   any   similar    district,   and    implies 
that    a     somewhat    implicit     trust    must    be    put 
upon  the  load  diagrams  now  obtained.     We  incline 
to  the  opinion  that  almost  all  load  diagrams  hitherto 
\  obtained  are  misleading,   and   in    the   future    load 
diagrams  in  the  same  stations  will  differ  considerable 
from  those  of  the  present.  Even  if  work  is  restrict' 
I  almost  entirely    to  the  supply   of  the   demand 
lelectric    lighting,  there  will  come    a    consideraL. 
I  Ueration  in  the  load  diagrams.     Our  reason  for  t 
'surmise  may  be  briefly  stated.     In  the  earlier 
of  central  station  work — and  these  are  early  d 
by  far  the  larger  proportion  of  the  lamps  wire 


lamps  that  savour  of  luxury  rather  than  of  necessity. 
The  dining-room  and  the  drawing-room — a  few  of 
the  best  rooms  of  the  house  in  most  cases,  in  less 
cases  the  servants'  rooms,  the  cellars  and  offices  so 
far  as  residential  districts  are  concerned — in  business 
houses  the  shops  or  salerooms,  and  not  the  back, 
living,  or  work  rooms ;  in  fact,  in  all  those  places 
where  show  and  not  use  is  paramount.  From  the 
conditions  of  the  case  the  demand  would  fiuctuate 
within  wide  limits,  for  almost  all  these  spaces 
require  the  light  about  the  same  time.  If,  however, 
the  light  is  more  generally  adopted,  as  it  undoubtedly 
will  be,  the  load  diagram  will  have  a  different 
contour,  and  the  load  factor  obtained  from  a  study 
of  load  diagmtus  in  the  early  days  will  mislead,  and 
plant  designed  and  arranged  to  suit  this  load 
factor  will  not  be  so  well  designed  and  arranged 
as  plant  designed  in  view  of  obtaining  a  different 
load  factor.  Then  again  a  stady  of  load  factor 
will  probably  bring  practical  men  to  select  areas  for 
work  which  are  of  a  mixed  character — that  is,  partly 
business  and  partly  residential.  A  station  having, 
say,  an  equal  number  of  lamps  wired  in  shops  and 
in  dwelling-houses,  finds  the  curve  of  the  diagram 
rising  sooner  and  continuing  high  longer  than  one 
with  lamps  wired  solely  in  dwelhng-houses.  The 
addition  of  factories  and  workshops  again  alters  the 
character  of  the  curve,  especiaily  in  the  morning 
hours.  With  such  a  mixed  demand  the  curve 
becomes  flatter.  The  maximum  demand  at  one 
time  is  but  little  increased,  because  the  demand  in 
factories  and  workshops  is  not  made  at  the  same 
time  as  that  of  salerooms  and  dwelling-houses.  It 
is  from  such  reasoning  as  this  that  we  suggest  the 
natural  course  of  things  will  be  to  give  better 
diagrams  rather  than  to  accentuate  the  pecuharities 
now  existing. 


THE  NEW  SHOfiT  BAILWAY  GENERATOR. 


It  is  an  event  well  worthy  of  notice  when  one  of  tho 
targe  electric  railway  maimfacturing  companies  puta  upon 
thQ  market  un  entirely  new  type  of  generator.  This  is 
particularly  true  when  to  general  novelty  in  design  are 
added  prirLciples  of  construction  which  are  ao  evidently 
well  ada^itod  to  their  purpose  that  the  advance  upon 
former  methode  is  at  once  evident  even  to  the  uninitiated. 
The  Short  Electric  Railway  Company  has  just  brouf^ht 
out  the  first  of  a  scries  of  railway  dynamos  which  are 
adnjirable  in  every  res^iect.  They  are  masHive  in  form, 
simple  in  construction,  and  are  marked  by  the  mechanical 
perfection  and  finish  for  which  the  Short  Company  is 
noted. 

The  illustration  gives  an  excellent  idea  of  the  150-h.p. 

generatoi,  capable  of  delivering  in  continuous  service  225 

ami  *   pressure  of   50Q   volts,  equivalent  to  a  total 

of   112,500  watts,  and  having,  in  fact,  a 

ahove  the  normal  of  at  least  30  per  cent. 

«•  and  vnltigo. 

net  t  I'  of  the  largest  and  most 

'*^'  o  for  electric    work.     It 

'buig    but   the  softest  and 

ing-pots.      It  is  annealed 

vheii  finished  it  ie  so  soft 

with    a   hammer.     For 

was  necessary  to  build 

Df  the   largest    to    be 
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To  this  heavy  frame  are  bolted  li^ht  field  magnets 
carrying  shunt  and  series  coils,  and  provided  with  pole- 
pieces  of  peculiar  shape,  arranged  for  side  presentation  to 
the  armature,  and  so  disposed  as  to  make  a  powerful  and 
almost  perfectly  uniform  "  field  of  force  "  within  a  narrow 
"  magnetic  gap  "  of  large  diameter. 

Within  this  space  revolves  the  armature,  which  is  a  dis- 
tinctive feature  of  the  machine.  Its  peculiar  construction 
is  well  known  to  all  who  are  familiar  with  the  past  practice 
of  the  Short  Company,  which  was  the  earliest  anrl  for  a 
long  while  the  only  prominent  advocate  of  what  is  known 
as  the  *'  Gramme  ring  "  construction  for  railway  motors  and 
dynamos,  and  which  has  come  into  very  general  use,  the 
value  of  which  is  conceded  by  street  i-ailway  managers  and 
manufacturers  of  electrical  appliances  geneniliy. 

Upon  a  shaft  9ft.  long  by  6in.  in  diameter  is  keyed  a 
massive  spider  carrying  the  foundation  ring  upon  which  the 
armature  is  built  up.  The  armature  core  is  formed  of  thin 
sheet  iron  wound  spirally  on  the  foundation  ring  and  liveted 
firmly  together,  The  outside  circumference  of  the  ring  is 
somewhat  wider  than  the  remainder,  and  this  portion  is 
milled  out  into  notchoa  forming  a  modified  Paccinolti  rintc. 
The  coils  are  then  wound  on  the  core  around  the  hollow 
ring,  the  method  being  such  that  each  one  of  the  200  coils 
is  entirely  exposed  to  the  air  on  all  sides,  thus  securing  the 
perfect  ventilation  which  ia  obtainable  in  no  other  type  of 
armature.  The  projecting  coils  are,  in  factj  a  sort  of  fan, 
and  in  standing  before  the  machine  the  current  of  air  set 
in  motion  by  the  armature  can  be  detected  10ft.  or  15ft. 
away.  As  a  consequence,  both  armature  and  field  rnncool, 
and  it  is  almost  impossible  to  burn  out  a  coil  even  with 
heavy  overloads.  Moreover,  the  destruction  of  a  siriglccoil 
does  not  aflect  adjacent  coils,  and  it  is  even  possible,  in  case 
of  necessity,  to  run  the  machine  for  several  days  without 
rewinding  a  burnod-out  coil.  A  burned-out  coil  can  be 
rewound  by  any  good  mechanic  at  a  cost  of  two  or  three 
dollars  and  a  hatf^ay'a  labour. 


L 


New  ishort  Uiulwa^  l^caurator. 

One  of  the  most  noteworthy  features  of  the  armature  is 
its  large  diameter — viz.,  36iti. — which,  by  the  way,  is  also 
the  diameter  of  the  pulley  usually  employed  with  high- 
speed engines. 

The  details  of  construction  are  carefully  worked  out. 
The  armature  shaft  rune  in  large  self-centreing  and  self- 
oiling  bearings,  the  lubrication  being  accomplished  by  rings 
carried  by  the  shaft  and  drawing  oil  from  a  reservoir 
in  the  usual  way.  The  height  of  the  oil  is  indicated  b^ 
the  little  sight-glass  on  each  box.  At  the  commutator-box 
is  also  found  an  adjustable  ball  bearing  thrust  collar  con- 
taining several  hundred  balls,  and  so  arrancjed  as  to  carry 
the  armature  thrust  in  either  direction  without  the  slightest 
heating.  This  ia  an  entirely  novel  feature  in  this  class  of 
machinery. 

The  commutator  is  carefully  built  and  unusually  large  in 
diameter — viz.,  20in.  It  has  200  bars,  so  that  the  pressure 
between  two  adjacent  bars  is  very  small  and  consequently 
there  ia  no  sparking.  The  brushes  are  four  in  number  and 
are  caiTied  by  two  independent  collars  and  sets  of  brush- 
holders,  in  order  to  secure  perfect  adjustment  at  the  neutral 
point.     Multiple  ciu'bon  brushes  are  used. 


The  terminals  of  the  field  coils  are  carried  to  tvo  k 
bars  held  securely  in  place  on  each  side  of  the  baw  fllj 
machine.     The  plan  of  connection  is  simple  and  io^ 
sight,  and  the  machines  are  so  exactly  duplicatei  ot  | 
other  that  there  is  no  necessity  for  complicated 
spools  "  or  other  adjusting  devices  beyond  the 
field  rheostat  box. 

Tlie  dynamo  is  placed  on  a  heavy  fouudatioa-pUtei 
moves  on  V-shaped  rails  by  means  of  an  ordinary  i 
bar  and  screw. 

The  electrical  properties  of  the  machine  are  quite  ui 
worthy  as  the  mechanical.     The  magnets  always  wA\ 
below  the  point  of  saturation,  even  at  heavy  ova 
The  compounding  has  been   so  carefully  calculated  1 
the  *'  pressure  curve ''  is  a  straight  line  passing  from  ] 
volts   at   no  load   to    325  volts  at  full  load,  with  i 
maintained  constant  at  500  revolutions. 

The  Short  Company  is  building  this  type  of  generato 
five  sizes— viz.,  75  h.p,,  100  h.p.,  150  h.p.,  300  h.p., 
500  h.p.  The  last-named  size  will  run  at  about  100 1 
lutions,  and  will  be  connected  direct  to  a  vertical  comp 
engine,  thus  doing  away  with  all  belts  and  shafting, 
probable  that  even  larger  sizes  will  be  built  later  < 
accommodate  the  heavy  railway  work  which  is  immedii 
in  i)rospect. 

The  Short  Company  is  to  be  congratulated  upon  I 
advanced  step  in  street  railway  work.    The  entire  att 
of  the  company  is  given   to  the  manufacture  of   eh 
railway  apjuiratus,   for  which  it  has  exceptional  fac 
for  perfecting  every  detail,  which  it  is  aoing  with  \ 
gratifying  results.  The  Short  Company  has  taken  al 
position  among  the  large  electrical  manufacturers 
country,  and  a  bright  and  prosperous  future  is  assu 
Street  llaUway  Jourmd. 


DUNDEE. 


The  following  is  the  text  of  the  report  by  ex-ProTi 
Brown  loe  and  Mr.  James  Mitchell  as  to  the  proposed  ii 
duction  of  electric  light  into  Dundee. 

In  accordance  with  the  remit  contained  in  minute  of 
special  commiitoe  of  the  Dundee  Gas  Commissioners 
uloctric    li^jhting  of  date   July    23   last,  we    have   visi 
several  of  the  English  towns  analogous  to  Dundee,  and 
beg  to  report  as  follows  : 

L5KADKURD. — This  installation  was  opened  in  Septemi 
I8SD,  and  consisted  of  three  vertical  engines  of  150  i.L] 
working  at  1201b.  pressure — two  of  them  by  Willaus 
Ko^iirison,  and  one  by  Marshall,  Sons,  and  Co. 
ciii)|>ltid  direct  to  a  Siemens  dynamo,  capable  of  devolopii 
D0,U0O  watts.  In  October,  1890,  the  plant  was  in 
Uy  an  additional  engine  of  300  h.p.,  by  Willans 
HitbinsoLi,  driving  direct  a  Siemens  dynamo  of  240  e.h. 
and  at  this  time  the  storage  cells  were  installed.  Tl 
boiler  house,  which  ia  situated  immediately  behind 
engine-room,  contains  three  mild  steel  Lancashire  boil 
{28ft.  by  7ft,),  made  by  Holdaworth  and  Sons,  of  Bradfoi 
The  Corporation  are  about  to  erect  another  boiler 
Babcock  and  Wilcox.  The  streets  were  opened  and 
good  by  the  Corporation,  the  cables  being  laid  by  the  ooi 
tractors,  Messrs.  Siemens  Bros.  Where  the  cables  erom 
the  streets  they  are  placed  in  brick  channels  with  flag 
covers,  but  along  tho  footpaths  they  are  laid  in  tbs 
earth,  just  inside  the  kerbstone,  with  a  loose  board  ovsr 
them  to  warn  workmen  that  tho  cables  are  below. 
The  cables  are  of  the  lead-sheathed  class.  Ths 
dynamos,  which  are  rut]  at  a  speed  of  about  300  revolutions 
per  minute,  are  wound  to  give  a  pressure  of  150  volti* 
They  are,  however,  run  at  130  volts  only,  and  the  loss  in 
the  mains  being  15  volts,  the  pressure  at  the  lamp  terminals 
is  115  volts.  The  average  distance  from  the  station  to  th4 
area  of  supply  Is  about  1,000  yards,  and  the  largest  cable 
used  has  a  sectional  area  of  O'S  of  a  square  inch  of  copper. 
Tho  [jresent  engine-room,  which  is  capable  of  beinj 
lengthened,  is  about  50ft.  long  by  22ft.  broad,  and  is  fiti 
with  an  overhead  crane  constructed  to  lift  eight  tons.  On 
same  floor  are  situated  Qty  accumulators  by  CromptoQ^ 
tlowetl,  and  Co.     These  accumulators  keep  up  the  supply 
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^30  p.TD ,  when  the  engines  are  shut  dowrii 
>ut  11  a. m.,  when  one  or  more  of  the  emaller 
Ite  started  The  luimber  of  custonaeis  presetitly 
is  170,  and  the  average  number  of  hours 
ler  lamp  per  day  is  found  to  be  1*85.  With  all 
lent  dynamos  running,  3,000  amperea — that  is, 
KK)  lamps  of  16  c.p. — can  be  aiipplicd.  In  the  area 
r  there  are  no  dwelling-houses  or  hotels  sujiplied 
electric  light,  the  demand  being  entirely  confined 
irarebouses,  clubs,  offices,  and  shops.  While  both 
oration's  engineer  and  the  cuatomcrs  admit  that 
|fi  fully  double  that  of  gas,  the  latter  are  content  to 
its  use  in  respect  of  its  decided  advantages  over 
M-  The  price  charged  is  6d.  per  unit.  The  Cor- 
aro  on  the  eve  of  extending  the  eUtioTi  by  the 
of  one  300-h.p.  engine  and  two  80-h.p.  engines,  at 
f  from  £5,000  to  £6,000.  The  capital  presently 
Is  £35,000,  and  the  revenue  £4,000.  The  sinking 
iUculatefl  to  a  repayment  in  30  years.  Up  to  Slat 
tt  1»89,  the  loss  on  the  works  was  £1,097.  During 
months  ending  June,  1890,  it  was  £732,  and  for 
'  half-year  ending  December,  1890,  it  was  reduced 
showing  that  the  works  are  now  on  the  verge  of 
leir  own  way.  The  price  of  gas  in  Bradfonl  is 
ir  1,000ft.  of  16  c.p.,and  it  may  be  mentioned  that 
oration  prefer  lighting  the  streets  by  gas,  using 
Itiers,  to  adopting  the  electric  light.  The  con- 
fcre  charged  acconUiig  to  the  current  used,  the 
lug  measured  by  Aron  meters  and  a  rent  charged 
ie  of  meters. 

DRD. — This     station,     which     belongs     to     the 

Electrical  Supply  Corporation,  unlike  any  of 
lera     we     visited,      generates     the     alternating 

The  generating  station  is  situated  at  Dept- 
d     the     current    transmitted     at     10»000     volts 

distributing  stations  in  London,  There  it  is 
led  down  to  2,500  volta,  and  it  is  again  further 
led  down  to  100  volts  on  entering  the  consumers* 
The  station  measures  210ft.  long  by  195fL. 
id  100ft,  high.  The  engines  driving  the  two 
^amoB  are  1,500  h.p.,  and  are  of  the  vortical 
Corliss  typo,  ropes  being  used  to  transmit  the 
'the  dynamos.  The  engines  are  compound,  and 
bderfi  28in.  and  56in.  diameter  by  4ft.  stroke.  Ir» 
|oo   are   also    two   700-h.p.    engines    driving    two 

which  give  out  current  at  2,500  volts.  This 
I,  by  means  of  four  ISO-h.p.  transformers,  traiis- 
[Ip  to  10,000  volts  before  reachitig  the  maitis 
alier  engines  are  used  to  keep  up  the  supply  during 
the  larger  ones  being  started  as  the  demand  for  the 
Increases.  This  boiler-house  cont^itns  2i  500'h.p. 
ind  Wilcox  boilers, of  which onlysix  are  atpresentin 
t  company  are  now  extending  their  plant  by  pxitting 
e   10,000-h.p.  dynamo,  driven   by  two  5,000  h.p. 

The    mains,    which    aie    the    invention    of    M. 

the  company's  engineer,  consist  of  two  copper 
!ie  inside,  and  insulated  from  the  other  by  brown 
l^ed  in  ozokeriie  wax,  and  the  whole  then  pro- 
an  iron  cover.  They  are  said  to  have  been  working 
lessfuUy  since  lOtb  February  last,  notwithstanding 
lous  pressure.  The  charge  made  by  this  company 
IT  unit.  In  deciding  on  a  system  for  Dundee  it 
I  borne  in  mind  that  the  alternating  current  cannot 
,  and  Its  use  for  running  motors  from  it  presents 
ractical  rlifliculties  which,  we  uuderstand,  have  not 
fed  satisfactory  solution. 

U   Elkctric  Supply   Company,   Limited. — In 

PD  accumulators  play  a  most  important  f>art,  they 
d  to  transform  the  current  down  from  600  volu 
>lt6.  This  is  done  at  four  sub-stations  placed  at 
positions  in  the  area  of  supply.  The  central 
also  fitted  with  accumulators,  and  a  continuous- 
lansformer,  so  that  the  lamps  in  itii  vicinity  can 
d  either  from  the  dynamos  direct  through  the 
er  or  from  the  accumulators,  or  from  both 
pusly.  The  batteries  in  the  sub-stations  are 
I  series,  and  then  discharged  into  the  lamps  in 
he  change  over  being  performed  automatically. 
used  at  this  installation  are  by  Babcock  and 


ra  lued  at 


Wilcox,  and  at  a  test  about  the  beginning  of  this  year 
showed  an  efficiency  of  10'2lb.  of  water  per  lib.  of  coal 
(ash  and  firing  being  deducted).  This  corresponds  to 
3*64rlb.  per  i.h.p.  The  engines  used  by  this  com|>any  are 
by  Willaus  and  Robinson,  and  are  coupled  direct  to  the 
dynamo  The  mains  in  this  case  are  run  in  bitumen 
casing  made  in  Gft.  lengths.  The  average  loss  in  the 
cbirging  mains  is  abuiit  20  per  cent.,  and  between  the 
transforming  house  and  the  consumers'  premises  about 
2  per  cerit.  43cwt.  of  coal  are  required  to  produce  840 
units,  and  of  this  quantity  690  units  are  sold,  or  very 
fiearly  71b.  of  coal  per  unit  sold.  General  Webber,  in  a 
piiper  read  before  the  Institute  of  Electrical  Engineers  at 
the  beginning  of  this  year,  and  to  which  paper  we  are 
indebted  for  a  number  of  these  figures,  gives  the  life  of  the 
positive  plates  of  the  accumulators  as  three  years,  and  that 
of  the  negative  plates  as  six  years.  This  seems  to  bo  borne 
out  by  experience,  for  after  18  months'  use  only  30  single 
plates,  out  of  a  total  of  57,970,  had  to  be  renewed,  and 
these  had  been  destroyed  by  accident.  In  1888  the  makers 
of  the  accumulators,  the  Electric  Power  Storage  Company, 
undertook  to  maintain  batteries  for  \2h  percent,  on  their  cost 
price,  but  we  are  not  aware  if  they  still  umkrtake  to  do  so. 
In  Chelsea  they  reckon  that  out  of  every  fivelaro|>s  installed 
in  private  houses  two  represent  the  maximum  number  in 
use  at  one  time,  and  that  70  8-c.p.  lamps  is  the  average 
number  installed  in  private  houses.  No  house  has  an 
installation  of  less  than  20  lamps.  There  are  1,258  houses, 
including  residences  and  shops,  in  the  district  of  Chelsea 
and  Kensington,  of  which  252  Uike  the  current,  or  actually 
the  equivalent  of  20,000  8  c.p.  lamps  are  installed.  The 
maximum  number  in  use  at  one  time  is  about  8,000.  The 
total  length  of  condtictors  astd  in  the  distribution  is  29 
miles,  and  weighs  5H  tons.  Aron  meters  are  in  use  here 
for  measuring  the  current. 

St,  Pancras  Vestry.— This  installation,  which  is  not 
yet  started,  consists  of  Willaus  and  Ilobinson's  engines 
coupled  direct  to  the  dynamos.  There  are  five  Babcock 
and  Wilcox  boilers  supplying  steam  to  U  engines.  The 
engine-room^  which  is  provided  with  an  overhead  crane, 
measures  llOft.  by  27ft  The  switchboard  is  placed  in  the 
engine-room.  The  mains  are  of  bare  copper,  and  are  run 
on  insulators  in  a  brickwork  culvert,  about  18in.  wide  by 
6in.  deep,  and  covered  with  concrete  slabs.  The  Vestry, 
we  understand,  propose  to  erect  90  arc  lamps  for  street 
lighting  as  well  as  to  supply  private  consrimers.  The  cost 
of  this  installation  will  be  about  £85,000.  and  the  price 
which  the  Vestry  contemplate  charging  is  6d.  per  unit.  A 
good  demand  is  expected  to  arise  for  the  light,  the  district 
being  one  fairly  well  suited  for  this  object. 

Camhhidge  has  resolved  to  conclude  contracts  for  carry- 
ing out  the  electric  lighting  of  the  town,  at  a  coat  not 
exceeding  £26,500,  the  installation  to  be  5,000  ligbu  of 
16  c,p.  This  resolution  was  not  arrived  at  without  con- 
siderable discussion,  several  members  of  Council  being  very 
doubtful  as  to  the  financial  success  of  the  undertaking. 
The  resolution,  however,  was  agreed  to,  and  Prof.  Garnett 
has  been  ap(>ointed  electrical  engineer  to  carry  out  the 
scheme. 

After  carefully  considering  the  whole  matter  we  think 
the  Gas  Commissioners,  if  they  resolve  to  supply  the  light, 
sbotdd  adopt  the  low-pressure  continuous-current  system, 
with  a  station  as  near  the  centre  of  their  compulsory  area 
as  possible.  The  engine  coupled  direct  to  the  dynamo 
seems  also  to  us  to  be  the  best,  and  a  reasonable  amount  of 
storage  seems  »''"«*-aKle.  The  kind  of  Iwilers  to  be  adopted 
will  dep**^  the  size  and  shape  of  the  ground 
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shop  for  the  repairs  of  engines  and  djnamoa,  a  feature  that 

does  not  seem  to  have  been  provided  at  any  of  the  stations 

we  have  visited.    In  designing  the  station  the  whole  ground 

should  be  laid  out,  but  only  a  small   portion   need  be  built 

to  begin  with,  adding  to  it  as  occasion  may  require.  Whether 

.the  mains  should  be  cased,  and  what  kind  of  cases  should 

Ibe  used,  seems  to  us  a  question  to  be  determined  when  the 

lYarious  kinds  of  casing  and  their  costs  are  before  the  Com- 

'missioners.     We  submit  plan  of  ground  which,  we  think, 

would  be  very  suitable  for  a  station. 

Finajtcial  Aspect  of  the  Question, 
Your   committee,    while   anxious   as  far  as  |>058ibl6    to 
ascertain  the  relative  efficiency  of  the  vanous  systems  in 
operation,  cannot  overlook  what  you  may  naturally  consider 
a  very  im[>oitant  aspect  of  the  question — viz.,  the  financial 
asfject.     Looking  to  the  many  joint^stock  companies  which 
have  undertaken    the  supply  of  electricity,  which  in  the 
majority  of  cases  have  not  been  financially  profitable,  we 
cannot  hold   out,   at  least  for  some   time,   any  prospect 
of     the     undertaking     in     Dundee     being     free     from 
loss.     Yet    in    view    of    the   great    progress    which    has 
'  been   made   within    the    last   few   years,   not   only  in   re- 
duced cost  of  production,  but  in  many  improvements  for 
economical  distribution,  your  committee  are  hopeful  that  in 
a  short  time  an  installation  in  Dundee,  if  wisely  gone  about, 
might  become  at  least  self-supporting.     The   many  advan 
tages  of  the  new  light  over  that  of  gas  could  not  fail  to 
t  recommend  it  for  public  buildings,  and  to  shopkeepers  and 
[others,  in  whose  premises  a  bright  and  cool  light  is  very 
[desirable.     The  purity  of  the  atmosphere,  the  presorvation 
nof  goods,  and  the  general  absence  of  all  th^t  tends  to  smoky 
Lceilings  and  destruction  to  pictures  and  ornamental  fittings 
pthould   in    some  measure    weigh   against   its   cost.     It    is 
Pgenerally  admitted   that  6d.  i*er  unit  is  equal  to  about 
4s.  6d.  per  1,000ft.  of    18-candle  gas.     On  this  point,  how- 
Lever,  it  was  difficult  to  obtain  reliable  information,  but  that 
[the  cost  to  the  consumer  would  be  considerably  over  that 
lof  gas  may  be  reasonably  counted  on.     At  present  it  may 
[be  considered  a  luxurious  light,  but  we  must  not  forget 
I  that  the  luxury  of  to-day  often  becomes  the  necessity   of 
[to-mon'ow,  and  that   the   long   period   of  42   years,  during 
which  any  company,  if  once  ostublished   here,  would  hold 
the  sole  right  to  sup[»]y  electricity,  is  a  very  important 
factor  in  the  serious  consideration  of  the  question^   and 
should  obtain  considerable  weight  in  maturing  a  decision. 


At  a  special  meeting  of  the  Dundee  Gas  Commission  on 

Monday,  the  committee's  report  was  considered.  Ex-Provost 

Brownlee  moved  the  adoption  of  the   re()ort,  stating  that 

I  though  they  need  not  expect  the  installation  to  pay  for  the 

[first  few  years,  experience  went  to  show  that  it  would  do 

|8o  in  the  future.     It  would  be  well  to  start  with  a  small 

Ijnstallation  on  a  site  of  about  40  rods,  with   engines    of 

f80    h.p.  to   200  h.p.,  the   cost   being   about   £15,000    to 

jC20,000.     The  station  could  be  extended   as  the  demand 

arose.     The  motion  was  seconded  by  ex-Provost  Ballingall, 

and  Lord  Provost  Mathewson  also  s(}ok6  in  favour.     The 

motion  was  carried  unanimously. 


LIVERPOOL 


With  the  spread  of  electric  lighting  and  the  electrical 
transmission  of  j>ower,  aiid  especially  when  under  the  super- 
vision of  a  local  authority,  it  will  become  necessary  to 
institute  testing  stations,  just  the  same  as  with  gas.  Official 
testing  will  become  common,  atid  no  doubt  there  will  be 
numerous  openings  for  young  electricians  who  can  under- 
take the  refl|K)naible  duties  of  can*ying  out  ej:act  tests. 
Liver)K>ol  has  already  set  a  good  example,  and  has  furnished 
a  public  testing  oflice.  The  following  is  the  draft  scale  of 
charges  it  is  pro{>o6er]  to  exact  for  the  work  done,  and 
probably  this  scale  will  be  largely  followed  by  other 
authotities: 

Ln'sarooL  Ei^kctkic  LidBTtNO  Oki>£R,  1889. 
Draft. 

SCALK   07  CHAHOKH. 

The  Mayor,  aldermen,  and  citizens  of  the  city  of  Li\ortjool 
(being  the  local  authority  under  the  Liverpool  Electric  Lighting 


Order,  1889),  in  Council  Bssembled   on   the d^y  d 

hereby,  under  tho  powers  of  the  said  order,  prescribe  the  follMtf 
as  the  scale  of  foea  for  testinf;  to  be  paid  by  the  undertaken  l#' 
oloctric  inspector  under  the  above-menttonod  order — vIjl 


Mark. 

Im 
C  ijx 

IS 

J» 

E« 
M 


Teste  to  be  taken. 

InauUtion  resistance  (in  ohme)  of  main,  e*cb  t«0i 

Conductivity  (in  mhoB)  of  main  >■ 

Insulation  resistance  of  fiervicc  line  •• 

Conductivity  (in  mhos)  of  service  lino  «, 

Insulation    resistance    and   copper   reafstanoe  of 

joint  

To8t«  of  energy  at  testing  st&tions,  p^  diem 0  S 

Tests  of  eoergy  at  geoeratin?  ntatiockft,  uerdsem     •   I 
Tost^  of  instruments  owned  by  und^takers,  per 

instrument •    0 

Ettrth  loakiLge  tests  under  preesare,  per  station 

(>ei- diem 0 


EASTBOURNE. 


The  borough  surveyor,  Mr.  C.  Tomes,  has  mad'' 
ret>ort  as  to  the  cost  of  lighting  by  gas,  oil,  and 
It  will  be  seen  that  the  cost  of  electricity  is  prohuu 
really  seemB  upon  the  face  of  it,  knowing  the  cl 
2,000  c.p.  nominal  eUewhere  (say  these  are  only 
candle-power  actually),  that  £32  a  3'car  for  lOOi 
much.  Even  if  a  100  c.p.  ia  a  mistake  for  1. 
charge  is  more  than  is  paid  in  other  places. 
is  the  text  of  the  report : 

(Tonilemcn, — In  accordance  with  your  inatrucUocis,  t\ 
fully  gone  into  the  matter  of  comporini;  the  oo«t  off 
gas,  on,  and  electricity,  and  I  beg  to  lay  beforo  yoa  UmI 

Gas. 
There  are  at  the  present  time  979  public  lanipe,  but  i 
tho  increase  I  find  that  the  average  number  of  ' 
tho  yoar  ending  March  '25th,  1891,  wasfl54.  nf  uln 
Sugg  lampSi  and  ^^96   nre  the  oniinar> 
about  16  cp.     Tho  58  large  and  828  of  V 
for  3,560  hours  in  the  year,  and  the  rem.^......^  ;..•  ...,  Ul  J 

ooly  Light'od  for  1,714  hours,  as  they  are  lighted  »t  11.90  ' 
electric  light  on  the  Parade  ib  put  out.    Tlio  nvorage  < 
of  gofl  for  the  two  claasefl  of  lamps  is  as  follows  : 

100c. p.  Sugg  tamps.  Small  lampB. 

17*1(1  cube  feet  ()er  hour.  4*7  cube  ffiet  par  T 

til,  KM)     „        ..        aunum.      16,700      „         .,         1 
The  average  cost  for  gas,  labour,  and  materials  tar 
clfiMoa  of  lampe  is  aa  follows : 

100-c.  p.  Suggs    Small  liunfie 
(all  night).        (all  night). 
£   8.    d.  £   H.    d.  CI 

Gss  9  13    6    ...    2  12  10|     ...     1     I 

Labour 0  14    4i  ...    0  14    4i     ...     0  V 

Material 0  19    4    ...    0    6    4^     ...    0    < 


'•I 

1 


Total  £U    7    2i        £3  13    7i  ^J 

Oil. 
To  alter   the   present  lanterns,   remove  the  fcns   fiiungi^ 
[trovKlo  oil  tam|je,  I  estimate  the  cotit  would  be  as  follovr*  : 


IHX>  14-c.p.  lam|)e,  at  Ss 

CO  100-c.p.  lamjw,  at  208 

Altetinj;  Umteins,  etc 

Lmlderti,  lainjMi*  trucks,  oil  cans,  etc.. 


Total    £<loO    0    0 

Interest  and  repayment  on  this  amount  at  Hi  per  oenU  for,  « 
10  years,  would    be  £78.   3^.    Ud. ;    and    I  estimate   tho   am 
woraiii^  expenses  would  bo  as  follows : 

£      i^iL  ■ 

76.900  jrollons  of  oU  at  7d 2.ti47  l«    « 

Wages— 19  men  and  one  forotuon I.IUI   l(t    0 

I^iumpe,    chiaincys,    repairs    to    lamps  and 

lanterns,  [jointing,  etc 237    O    0 

Depreciation  on  plant  at  5  per  Gsot.    32  10    0 

Interest  and  repayment  7S    3     I 

Total £3.760     7     5 

Tho  average  cost  per  lamp  per  annum  for  the  thr^e 
lainiifl  would  bo  as  follows  : 

lOO'C.p.  lamps  14  c.p.  Uuups  14  c.p. 

(all  night).       (all  night).      (hoU  ni|ebtl. 
£  8.   d.  £   8.    d.  £   s.    d. 

Oil     5     8    0     ...     1    17     4     ...     O  18     « 

Ubourand  materials    1     1     2    ...     1     1    2      ..     I     1     9 


H 


£1    19  10 


£6     9     2  £2  IM 

Ellctric  Light. 
I  have  been  in  communication  with  the  Electric  Li^ht  Coni|i 
with  reference  to  this  matter,  and  they  do  not  recommtind  im: 
desosnt  lamps  for  street  lighting,  as  the  oost  would  be  r|iiit«  ( 


L 
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ilivo.     The  Electric  Company  are  willing  to  supply  and  liffht 
I  of  100  o.p.  for  jC3*2  per  Ump  per  Annum.     I   have  taken 
B  32  l&mps  in  tbo  etreebe  in   which   the  comj^an) 'a  main^ 
l&id,  and  I  And    Uiat  those  3*2  lanipH  would  displace 
lamps    and   80    small  ;    the    comparative    cost    would 
iforo  be: 

£     B.    d.        £      8.    d. 

r  82  arc  Umps,  at  £32  I,(r24    0    0 

,  16  Suggfl  lampe    197  15    0 

SOamaQ  lamps 294  10    0 

'  492    5    0 


>N  THE  MAGNETIC  FIELD    IN   THE  NEIGHBOUR- 
HOOD   OF  THE    SOUTH    LONDON   ELECTRICAL 
lAILWAY* 

BY   rKOl'S.    W.  E.  AYKTON,  r.R.S.,  AM>  A.  \V.  KUCKER,  P.ll.8. 

,  the  sprinir  of  the  prei»ent  year  we  wore  both  interested  in  the 
Btion  00  to  now  far  the  work  of  a  physical  laboratory  would  be 
cted  by  the  neijjhbourhood  of  un  electric  railway. 
Tbe  South  Tendon  Klectrical   Railway  runs  from  Stockwell  to 
I  City.     It  ifl  con«tructe'l  under  the  public  roads  at  a  depth  of 
ft.  or 70ft.  below  thesiufncB.    The  up  and  down  line**  are  carried 


de^tarture  of  the  Iraine,  while  others  were  also  noting  the  inetaots 
ab  which  the  lar^cat  diaturbancefl  of  the  instnimenta  occurred. 

The  |Hfcti8age  of  ii  train  caused  a  very  sudden  disturbance  of  the 
needle,  especially  in  the  room  nearest  the  line  ;  but  the  amplitude 
of  these  vibrations,  thouch  {greater,  was  often  not  much  (creator 
than  that  of  those  which  were  continually  occurring?  at  other 
times.  At  the  stabions  6()ft.  from  the  middle  of  the  road,  tbo 
larger  defleotiona  produced  on  u  scale  one  metro  distant  from  the 
infltrumenta,  were  about  ±  '2i}  mm.  At  the  more  distant  stations^ 
about  *200ft.  from  the  road,  they  were  about  two  aud  a  half  times 
lesF.  As  the  instruments  were  about  10ft.  above  the  roadway,  and 
probably  about  70ft.  above  the  line,  the  distances  from  the  fine  at 
tbe  two  Btatioris  were  about  ^60=  +  70^  and  J'^iGP  +  70=,  or  92ft. 
and  '212ft.  rcsi^ectively.  The  ratio  of  these  numbers  is  2'3,  and  as 
the  ratio  of  the  riiAturbancee  at  the  two  stationji  was  about  2*5,  it 
is  evident  that  thoy  diminish  very  slowly  as  the  distance  increases. 
The  taw  of  the  inverse  distance  was  apparently  approximately 
fultillc<l.  To  show  the  etfects  of  the  railway,  we  pabuah  the  com- 
parative diaf^rams  in  Figs.  1  to  4. 

Readinf^s  were  token  every  10  seconds  of  an  Elliott's  golvano- 
meter,  arranged  as  above  described,  in  :  1.  A  laboratory  of  the 
Hoval  College  of  .Science,  about  150ft.  west  of  the  middle  of 
Exhihition-road.  2.  Another  laboratory  about  70ft.  oast  of  the 
same  road.  ^1  A  room  at  Kennin^ton  Parkroad,  about  200ft.  from 
the  middle  of  the  roml.  i.  Ditto,  ttOft.  from  the  middle  of  the  road. 

Figs.  I  to  4  show  the  ret«ult6  at  each  place,  ti  cm.  corresponding 
to  a  minute,  and  the  ordinatct*  Jjoinp  the  actual  deflections  obscrvci. 


in  separate  tunnels  and  enclosed  in  lar^e  iron  tubes.  Tho  current 
Is  conveyed  to  the  trains  by  an  insulated  rail,  and  tho  circuit  is 
complet^ed  throuj^h  tho  rails  on  which  the  trains  run,  which  are, 
therefore,  in  connection  with  tho  iron  tubes  and  thiie*  end  tho  earth. 
Our  obeervation.*'  wore  ma<lo  at  a  house,  No.  122,  in  Park-rood, 
under  which  the  railway  runs,  in  two  rooms  at  (joints  distant  about 
60ft.  and  20<ift.  from  tho  middle  of  the  rojvd  respectively. 

The  instruments  used  wore  ( I )  a  rou^h  mft(fnotometcr,  consisting 
of  needles  attached  to  a  mirror  suspenrlod  by  a  silk  thread  about 
3in.  lonfj,  and  (2)  on  ordinary  Elliott's  square  pattern  mirror 
jfalvanomoter,  which  waa  u*«ed  as  a  magnctomot-or. 

All  observations  were  mode  when  the  period  of  vibration  of  the 
instrument  used  was  about  10  seconds.  To  compare  tho  ma^etic 
distarbances  with  those  due  to  mere  mechanical  vibrations,  the 
oui^ets  were  removed  from  another  similar  galvanometer  and 
replaced  by  copper  rods  of  about  tho  same  moss.  Tho  mirror  wah 
then  suspended  by  a  bi6Iar,  which  crave  a  period  of  about  10 
eeoonds.  This  was  only  intended  to  detect  tho  effects  of  shakiufT 
on  the  galvanometer,  and  it  may  be  sufficient  to  say  tliat  it  proved 
conclusively  that  at  Kennington  Park-road  the  tremors  due  to  the 
traffic  mif^ht  be  almost  neglected  as  source  of  disturbance  when 
comi»ared  with  tbo  magnetic  effects  of  tho  railway. 

The  latter  were  continuous,  very  great,  and  on  one  occnsion 
when  tbo  lino  was  blocked  tho  instruments  wore  at  rest.  The 
oscillations  began  o^ain  at  or  within  a  few  seconds  of  tho  time 
when  a  train  which  had  been  detained  in  the  neighbouring  station 
had  left  it  This  coincidence  was  most  satisfactorily  established 
as  some  of  our  party  were  noting  the  times  of  the  arrival  and 

*  Paper  read  before  the  British  Association. 


itnlmntes  l>elloulioa  uu  Natural  fScale. 

The  inec|ua1ities  in  Fig.  2  were  no  doubt  due  to  a  dynamo  which 
was  working  at  some  distance.  Figs.  3  and  4  show  the  effects  of 
the  railway,  and  nrove  conclusively  that  ordinary*  students*  work 
would  be  impoesible  in  its  neighbourhood. 

To  emphasise  tho  fact  that  the  standaitl  of  sensitivenesB 
adopted  was  very  moderate,  we  may  mention  that  one  of  the 
instruments,  arranged  as  for  the  experiments,  was  compared  with 
a  small  magnetometer  constructed  by  Prof.  Boy»«,  F.R.S.  Tho 
latter  instrument  was  found  to  bo  160  times  more  sen^tive  than 
that  employed  in  tho  ob^erxations  just  described. 


BRIGHTON  CENTRAL  STATlj 


On   Monday  evening  lost  the  nnttitt  mIa^i 
erected  in  North-road,  Brighton,  ' 
by  tho  Mayor,  Mr.  Alderman  S 
same  time  switching  on  the  r 
to  shops  in  the  vicinity.     M  ' 
present  on  the  occasion,  mt  Air< 
snlting  elootrical  engineer ;   Mr.  T 
station  ;    Mr.   F.   J.   Tillptono.  - 
borough  surveyor  ;  and  ' 

Before  the  current  wi 
the  progress  of    •-! 
which    fed    the    (  < 
own.     With   regarti   u-   wd- 
of  tho  electric  light,  he  sold  tK 


«s  been 
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the  Corporation  cooiixienced  makinf;  enquiries  about  the  light  of 
the  futare.  and  since  that  time  the  electric  light  had  made  rnpid 
BtHdes.  For  Rome  time  they  had  wntched  the  nrogreas  of  lighting 
by  electricity  with  a  view  to  adopting;:  it  for  public  use  oe  eoon  tis 
it  could  be  shown  that  it  could  bo  done  with  ndvunta^e,  and  thtit 
there  was  a  demand  for  it.  With  this  view  they  considted  from 
time  to  time  with  eminent  engineem,  among  them  the  late  Dr. 
Siemens,  Mr,  Alexander  Siemens,  Mr.  Preece,  Mr,  (^iooch,  and 
other  electrical  engineers  of  known  reputation.  In  1879  and  18S0 
extensive  experiments  were  carried  out  at  CioMstone  Bottom 
Water  ^V'orke  by  Mr.  Eoston  and  the  Hon.  Reginald  BrouL^ham. 
In  February  and  March,  1881»  the  Marine-parndo  was  brilliantly 
lighted  by  Messrs.  Siemens  Bros,  as  an  ex[>eriment,  and  several 
ofltimates  were  prepared  by  Messrs.  Siemens  for  lighting  the  whole 
of  the  front  of  the  town,  but  they  wore  found  to  be  too  exiiensive. 
That  waA  the  year  in  which  Mr.  Alderman  Hallett  was  Mayor  of 
Brighton,  and  he  only  regretted  he  was  not  there  then,  for  if 
there  waa  one  man  in  the  Town  Council  who  understood  electric 
lighting  better  than  another  it  was  Mr.  Alderman  Hallett. 
In  1881  and  IH8*2  the  Health  Congress  and  Sanitary  Exhibition 
were  held  at  Brighton  in  the  Pavilion,  Dome,  and  Corn  Exchange, 
and  the  buildings  and  grounds  were  lighted  by  the  British  Eloctric 
Light  Company  and  by  the  Brush  Electric  Light  Company  Thnt 
vaa  a  great  novelty  to  Brighten,  and  it  was  very  murh  admired, 
but  the  time  had  not  then  come  when  they  could  adopt  it  for  their 
own  purposes.  In  1883  the  Corporation  applied  for  and  obtained 
a  provisional  order,  giving  them  power  to  supply  electricity  under 
the  Electric  Lighting  Act  of  1H8'2,  anrl  it  was  proi^eed  to  awiuiro 
nremises  and  to  erect  an  electric  lighting  stulion  in  Westrttreet, 
bat  the  Council  did  not  think  there  was  a  sufficient  demand  for  the 
light,  or  that  its  suooess  was  sufficiently  assured  to  justify  the 
outlay,  and  the  matter  was  consequenlly  allowed  to  remain  in 
abeyance  for  n  time,  as  far  as  remteil  to  the  general  supply. 
But  the  Town  Council  still  [>erBevere<l  with  their  ex()erimonte). 
and  in  \HSti  they  lighted  the  Royal  Pavilion  with  an  InBUillation  of 
fiOO  incandescent  tuin{>s.  In  1884  ihu  lighting  waHextendwl  to  the 
Pome  Assembly  Room,  the  Library  and  Museum,  with  the  addition 
of  about  400  lamps,  making  an  equipment  of  about  900  lights.  The 
late  Alderman  Lamb  was  then  very  sanguine  on  the  subject,  and 
he  took  It  up  very  energetically,  and  it  was  he  who  advocaterl  the 
Bite  in  West-street.  But  he  (the  Mayor)  thought  they  would  agree 
the  present  promises  occupied  a  better  )x>sttion  thnn  those  which 
were  suggested  in  West-street.  In  1884  the  C'orporation  received 
a  report  from  Mr.  W.  M.  0.  tJooch  as  to  the  lighting  of  the  sea 
front  by  electricity,  and  the  Committee  of  the  Town  Council  htxd 
extended  their  enquiries,  and  had  at  diflerent  times  viaited  the 
eetablishments  of  the  Edison  Electric  Light  Comimny,  Mesern. 
Davey,  Paxman,  and  Co.,  the  installation  at  Colchester,  and 
other  systems  in  London  and  at  Eofithourno.  So  during  thc^o 
years  the  Town  Council  were  not  standing  still.  On  the  contrary, 
they  were  looking  about  them  to  Hnd  oulthe  best  installations  anrl 
get  the  greatest  information  they  |x}Bsibly  could  before  venturing 
upon  an  installation  of  their  own.  They  were  very  careful 
not  to  embark  in  the  undertaking  until  the  success  of  the 
light  was  reasonably  aasured,  anil  the  matter  was  not  taken 
up  again  with  the  view  of  setting  uii  an  installation  for 
the  supply  of  the  town  generally  witn  electricity  till  the 
summer  of  1889.  The  Council  then  iiisLructe^l  Mr.  Shoolbrcd, 
who  was  the  engineer  who  hod  defiigned  those  premises  and  had 
seen  to  the  carrying  out  of  everytlnng  connetteil  with  the  inptnl- 
lation.  The  largo  town  of  Portsmouth  ba>l  also  engaged  Mr. 
Shoolbre<I  to  OArry  out  their  installation,  which  would  be  much 
larger  nt  first  than  the  one  at  Brighton.  Mr.  Shoolbred  was  in- 
structed to  rc{>ort  on  the  matter  in  the  beginning  of  l8lH>,  but  there 
were  several  causes  of  delay,  and  the  result  was  that  the  works 
were  not  actually  commenced  until  about  12  months  ago.  As  a 
matt«r  of  fact  it  was  not  12  months  ago  that  these  works  were 
commenced,  for  the  first  stone  was  laid  by  his  (the  Mayor's)  prede- 
cessor, Mr.  Alderman  Manwaring,  on  the  4th  of  November  last, 
so  no  time  hwl  been  lost  in  bringing  thorn  to  a  completion. 
There  hod  been  differences  of  ujiiniun  at*  to  which  was  the  better 
eystem  to  adopt  for  Brighton,  whether  the  alternating  or  the 
direct -cur  rent  system  at  low  preesure.  The  latter  had  eventuiUIy 
been  decided  on,  and  it  had  aiso  been  adopted  by  Bradford,  Hull, 
York,  Portsmouth,  (ilasgow,  and  the  St.  Pancras  Vestry,  as  well 
as  other  places.  Some  of  the  important  reasons  why  the  C-orpora- 
tion  should  supply  electricity  to  the  inhabitants  of  Brighton  were  ; 
First  of  all,  pure  light  was  as  necei'sary  to  all  of  tliem  as  were 
pure  air  and  pure  wat«r.  There  could  bo  no  doubt  that 
the  electric  light  was  far  in  advance  of  gai*  as  regards  [mrity.  Bolli 
on  account  of  non-vitiation  of  the  air  they  breathed,  and  bccauHcit 
did  not  injure  decorations  in  private  houses  or  the  stocks  in 
tradesmen's  windows,  the  electric  light  was  preferable  to  gim. 
Then  with  it  there  was  no  likelihood  of  accidents  from  matches  or 
tapers.  Another  reason  was  that,  seeing  the  many  advantages  to 
be  gained  by  the  electric  light,  and  being  sure  that  it  would  be  the 
light  of  the  future,  numerous  companies  had  boon  starter)  with  the 
ifiea  of  gaining  a  monopoly  of  it#  i*unply  in  order  to  make  a  profit 
out  of  it  for  which  the  public  would  have  to  pay  ;  and  if  a  profit 
was  to  be  made,  which  he  waa  sure  would  be  the  cose,  it  was  far 
better  that  they  should  make  a  start  than  in  a  few  years  have  to 
pay  any  com|>any  an  enormous  sum  of  money  as  comjtensation,  in 
oraer  to  get  possetwion  of  the  right  to  supply  the  towne|>coplo 
with  it.  When  coritorntionn  ftupplied  gas,  water,  or  electric  light, 
and  they  were  encouraged  by  the  (Government,  it  became  tneir 
duty  to  supply  it  as  efficiently  and  as  cheaply  as  jiossible. 
Moreover,  whenever  a  corporation  applied  to  the  (iovornment  for 
power  to  annex  water,  gas,  or  electric  light  for  the  boncBt  of  the 
whole  community,  the  (tovernment  said  :  We  will  do  all  we  can  to 
assist  you  ha  obtaining  powers  to  supply  what  we  think  you  should 


have  the  distribution  of  for   the  good  of  the  public     Iti 
too  late  to  lake  over  the  gas,  and,  fterhape,  that  was  at  weflj 
them  at  the  present  time.     But  those  corporAtiooe  who  didl 
yean?  ago  take  it  over  bad   found  it  much    t-o  their  advi 
Another  reason  for  the  Cori>oration  HUpplying  r!    ■'-■     'v 
Hid  not  like  others  to  tear   up  their  ruads  na  t  it 

to  do,  it  being  very  objectionable.  All  towns  of  I'    v  ^hal 

with  very  few  exceptions,  hod  secured  therl^bt  for  their  m 
authorities  to  have  the  control  of  the  eupply  of  electr 
their  own  hands.  Port*  i  outh  was  just  )il»out  to  start 
an  installation  which  Mr.  liJhoolbred  would  have  tbe  hoaoarif 
carrying  out,  to  coat  about  £(>0,000.  and  Manchester  wilhowi* 
aboat  illTiO.OfJO,  whilst  Bradford  was  about  to  triple  its  inslallatift 
The  Cor|X)ration  of  Bradford  charge  6d.  f>er  unit.  «o  that  Hn^ytm 
which  began  with  charging  7d.,  nad  a  good  margin  for  pro^ 
and  no  ratepayer  need  fear  navine  to  put  nis  hands  in  hi-  (odM 
for  theelectric  light  which  his  neighbour  might  be  using.  Uemi^ 
say  that  seven-eighths  of  those  towns  who  were  suppl^nngeleccui* 
twid  adopted  the  low-pressure  system,  supplemented  trjr  noafi 
batteries,  and  he  had  therefore  no  doubt  that  thoy  bad  sdofMt 
the  best  nystem  they  possibly  eoald  have  dono,  and  that  it  wttU 
prove  to  be  a  great  success.  What  they  had  done  up  to  theprwd 
was  but  an  ex  mriment,  and  they  could  only  supply  a  portion  of  lb 
town,  but  if  they  might  judge  from  the  norabcr  of  applicatioot  lifj 
wore  having  for  the  light,  it  was  only  fair  to  assume  thati^ 
would  soon  have  to  extend  their  o[>orations.  Tbe  beat  thasta 
of  the  Council  were  due  to  Mr.  Moon,  the  chairman  of  the  Ughtt^ 
Committee,  and  to  the  other  raemborp  of  the  coinmi**'^ 
of  thtm,  for  the  largo  amuuiit  of  time  and  the  greui 
hod  given  to  everything  connected  with  the  works  w 
completed.  He  must  also  compliment  Mr.  Shoolbred,  the 
uix>n  havinc  bo  far  carried  out  his  duties  in  such  an  able 
Tlicy  wouhf  all  agree  that  the  work  which  they  saw 
have  hod  a  master  mind,  and  involved  an  immense 
labour,  both  to  think  out  and  to  see  properly  carried  cue, 
could  only  bo[>e  and  believe  that  what  had  been  done  wo\ 
gimrnntee  of  great  success  in  the  future.  He  would  also 
nient  Messrs.  Chappell,  the  contractors,  on  the  very  su 
manner  in  which  they  had  erecte<l  the  buildlD^s  connectod' 
the  workH. 

Bfr.  Sboolbred  having  hrieHy  and  in  a  popular  manner 

the  system  of  <tii^tribution  adopted,  the  Mayoroef)  turned  a 
and  lighted  the  lamps  in  the  dyiiamo-room,  the  BSayor  excl 
with  re8|)ect  to  the  light :  "  May  it  always  be  a  bi  ii^ht  and 
light,  and  prove  of  good  service  to  the  community." 

Then  followed  light  refreshments,  and  the  usual  votea  of 
to  those  who  hod  taken  tbe  chief  parts  in  the  ceremoay. 


Dkscriition  or  Works. 

The  following  in  a  short  description  of  the  worka :  The  bofld* 
ings.  plain,  but  very  subntantial,  have  been  erected  by  Mssva, 
Cbapi^cll,  of  Lupuf<-6trcet.  Pimlico.  The  boilers  and  large  stout 
mnini^  were  manufactured  by  Yates  and  Thorn,  Blackburn.  Mi 
Shiirp  and  Kent  were  res[>on8ible  for  the  supply  of  tbe  Wi 
engine»t  and  1!ooMen  dynamos,  switchboards,  iuetrumonte, 
and  all  llio  Ntcam  and  water  connections,  etc.  Messrs. 
and  Co.  made  and  laid  the  c-ables,  and  the  Electrical  CoasI 
Cor[>orHttoii  »iuf>plied  and  fixed  two  sets  of  accumulators  with 
corresponding  regulnting^  boai-ds.  An  arched  gateway  leads 
North-roiid  into  the  boiler  space  divided  by  the  chimney  iuto  tvo 
halves--the  fir^t  is  a  reserved  space  for  u  future  three  boilers.  &a4 
used  ut  present  as  coal,  etc.,  store  ;  the  second  contains  three  tniU 
steel  Lancashire  tyjw  double-flue  boilers,  7ft.  by  28ft.,  with  fiw 
conical  (ialloway  tubes  in  each  flue,  and  made  for  a  maximotD 
working  pressure  of  1501b.  fier  square  inch.  Op[>oHito  the  boiler*, 
inasmnller  room,  are  two  steam  pump#,  each  capable  of  delivering 
2,00(>  gallons  per  hour,  and  connected  with  an  Atkinson  feed-vster 
heater  phiccd  bci^ide  the  boilers,  and  connected  to  the  main  (PJin ) 
oxhauc«i.  Behiitd  nnd  south  of  the  boiler  space  is  the  engine-rooa. 
about  Mil.  sijuure,  cuntuining  211  and  2{iii  Willana  central  raltc 
engines,  coupled  to  two  \'M)  K.W.  and  two  45  K.  W.  Gooldfla't 
shunt-wound  dynamos  resuoctively,  the  former  to  give  800  amperSi 
and  ItV)  volts  at  a  speed  of  3iiO  revolutions  each,  and  the  lattarSOO 
amperes  and  150  volts  at  a  Sfieed  of  450  revolutions  each.  Thtn 
is  also  one  sf»are  armature  provided  for  the  largo  and  one  for  the 
Kmnll  dynamo.  Each  dynamo  is  connected  to  a  separate  +  switch- 
boanl  containing  an  interlocking  main  and  shunt  switch,  aat> 
matic  cut-out,  voltmeter,  and  main  and  shunt  ammeters,  the  main 
current  from  these  boards  posxing  through  a  eystem  of  oollecUog 
bars  to  the  six  regulating  bo^irds,  eiich  connected  through  s 
variable  resistance  to  one  of  the  six  +  feeding  mains.  &adi 
regulating  board  rx>ntainn  a  multiple  contact  switch,  a  volt 
and  ammeter.  Tbe  —  or  return  feeders  are  all  ooUected 
[through  a  fuse  each)  on  one  bar  on  the  return  board, 
the  total  current  iiossing  through  two  ammctors  in  parallel 
into  another  bar  connected  to  a  row  of  six  switches,  one  to  each  - 
dvnamo  terminal  and  one  to  each  -  battery  terminnl.  The  -*-  exidf 
of  the  two  sets  of  batteries  after  passing  through  a  culvert  ander 
the  gangway  8e[jarating  the  battery-room  from  the  engine-rttocB, 
are  connected  on  to  two  multiple  contact  regulating  boards  vritfa  s 
range  of  16  (colls)  contacts  for  ciiarge  and  discharge,  two  maia 
switches,  a  volt  and  ammeter  each ;  the  connectionsfromtliese  boafdi 
go  on  to  the  collecting  bart>.  The  battery  room  opposite  and  eaal 
of  the  engine-room  contains  two  sots  of  accumulators  in  two  turf) 
68  cells  per  set.  Messrs.  Callender  have  laid  about  3,200  yards  of 
'3  nnd  5,. "00  yards  of  '4  steel  ta{M»-armoured  distributing  (»ble» 
and  about  3,SoU  yarfls  of  '5,  5,6(K)  yards  of  '6  and  3,450  yard^  of  J 
'7  feeders;  these  latter  are  laid  in  cast-iron  troughs  and  filled  up 
solid  with  bitumen. 
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DOVER  ELECTRIC  LIGHTING. 


The  tisunl  weekly  meotinK  of  the  Managing  Commtttoe  of  the 
I>3ver  Town  CouDcil,  octtnf^  as  the  Urban  Sanitary  Authority,  waa 
heM  in  the  rouncilchamber  on  Tuenday,  Sept.  8th,  when  the 
rotl-inviiif;  letter  was  road  from  the  Brui>h  Electric  Lii^hting 
(*oiii|»ikny  : 

The  Brush    Electrical  Engineorin^c  ComiMny,  Limited,  Belvodero- 
rood,  Lftmboth,  I»ndon,  S.K.,  Soptoniber  5th,  18UI. 

I  B.  Wolluton  Knocker,  Esq.,  town  clerk,  Dover. 

Dear  Sir, — Referring  to  proviouB  correspondence,  wo  now  have 

I  plcASuro  in  submitting  to  you  our  definite  proposalB,  and  in  doin^ 
00  we  think  it  better  to  confine  ourselves,  in  this  letter,  to  the  prin- 
ct|>lo5  underlying  the  propo.icd  arrangement,  and  if  wo  tind  that 
wo  arc  in  accord  with  your  Oor(>oration  upon  thecie,  wo  will  uiidor- 
tnke,  before  the  proposed  arrangement  is  carried  into  efTecL,  to 
aap|>ly  you  with  all  other  particulars  and  detaiU  that  are  refcrrod 
lo  ID  your  dpeclBcation,  or  that  you  may  retjuire.  \Vu  HU|jrgeAt 
llutt  your  Corporation  should  enter  into  an  agreement  with  this 
eoDipony,  of  which  the  following  would  be  the  noada  : 

1.  That  your  Corporation  nhoald  agree  t«  transfer  the  Itover 
Klectric  Lighting  Order,  1890. 

2.  That  your  Corporation  should  enter  into  an  agreement  for  the 
pablic  lighting  of  certain  thoroughfares  nt  Dorer  by  arc  lights, 
upon  the  hai^h*  of  our  tender,  marked  **  A,"  enclosed  herewith. 

3.  That  your  Corporation  shall  have  the  |K)wer  to  acfjuire  the 
electric  U)^Lting  undertaking  at  the  end  of  2)  years,  and  at  subHO- 
<|uent  intervals  of  10  years,  u[>on  i^>aying  for  the  undertaking  as  a 
going  concern,  including  valuation  and  the  goodwill. 

4.  That  if  and  when  in  any  year  the  balance  of  receipts  over 
exficnditure,  after  allowing  for  depreciation  and  for  a  reserve  fund, 
exceed  a  cumulative  proht  of  10  per  cent,  per  annum  on  the 
Amount  of  the  total  capital  ex[)cndcd  on  the  undertaking,  the  prico 
for  the  supply  of  electricity  to  private  customers  shall  bo  roducetl 
one  farthing  [>er  Board  of  Trade  unit  for  each  1  per  cent,  above 
such  10  per  cent,  profit. 

5.  That  your  Corporation  should  undertake,  during  the  period  of 
our  holding  the  Dover  Eleotric  Lighting  Order,  not  to  give  their 
oonsont  to  any  other  proviflional  order  or  lioenso  being  granted. 

6.  That  we  shall,  at  the  time  of  execution  of  the  contract,  at  our 
Option,  deposit  or  secure  by  bond  to  the  satisfaction  of  the  Cor- 
poration tno  sum  of  JCl.OOO  a«  a  guarantee  that  we  will  carry  out 
our  obligations. 

7.  That  the  agreement  shall  be  subject  to  the  formation  of  & 
local  company  called  "The  Dover  Electric  I>ightinp  Company," 
with  a  nominal  capital  of  £50,000,  and  generally  with  a  constitu- 
tion which  shall  bo  satisfactory  to  your  C«r[)oration,  and  that  the 
proposed  agreement  shall  be  transferable  to  such  company. 

•S.  That  generally  we  shall  agree  to  the  insertion  by  the  Corpora- 
tion in  the  contract  of  clauses  providing  for  the  other  [>oints 
mentioned  in  your  specification,  so  lar  as  the  vame  are  applicable  U> 
the  arrangement  proposed  to  be  entered  into. 

With  regard  to  the  questions  contAined  in  your  letter  of  the  22nd 
July  wo  understood  the  payment  of  £50()  to  be  made  to  the  Car|K>ra- 
lion  to  be  in  respect  of  the  cost  of  obtaining  the  provisional  order, 
and  wo  would  suggest  that  the  payment  to  bo  modu  by  the  comfmny 
to  be  formed  should  bo  limited  to  the  actual  cost  incurred  by  Iho 
Corporation  in  obtaining  the  order. 


Tender  to  the  C^orijoration  of  Dover  for  Public  Lighting. 

As  regards  that  |iortion  of  the  area  included  within  your  pro- 
visional  order,  which  is  merely  permissive  and  not  com[)ulsory,  we 
may  say  at  once  that  the  cost  of  laying  the  electric  mains  for  the 
purposes  of  public  lighting  alone,  would  necessitate  so  high  a 
charge  being  mode  for  the  Tight,  tliat  we  do  not  propose  to  submit 
at  the  present  time  any  tender  for  electric  lighting  in  regard  thereto. 
Public  lighting  throughout  this  area  will  become  economically 
uoesible  to  your  Corporation,  as  and  when  the  electric  mains  are 
laid  down  for  private  supply.  As  regards  the  compulsory  area 
scheduled  in  Schedule  '2  of  your  order,  we  are  of  opinion,  con- 
firmed by  a  recent  survey  by  our  engineer,  that  in  refl[^)ect  of  some 
portion  of  this  area,  the  Corporation  will  not  feel  themselves 
justiHed  in  deciding  to  largely  increase  the  quantity  of  light  over 
that  now  in  use,  if  sach  increase  involves  increased  expenditure. 
Tboodvanta^  and  economy  of  electric  lighting,  which  ore  but 
atnaU  when  lighting  by  incandescence  lamps  in  the  streets  without 
a  sensible  inoreaoe  in  the  total  quantity  of  light,  are  most  felt 
when  an  increased  Quantity  of  light  is  requirMi,  and  when  that 
increase  is  suppliea  by  means  of  arc  electric  lamfw.  but  the 
greatly  increased  light  thus  afforded  cannot  be  supplicrl  at  the 
same  prioe  to  the  ratepayers  as  the  less  light  at  present  yielded  by 
gas ;  althoagh  the  increase  of  light  would  be  proportionately 
mach  greater  than  the  increase  and  cost  to  the  ratepayers.  We 
may  quote  in  illustration  of  this  the  fact  that  in  the  City  of 
London,  for  the  public  lighting  of  the  major  tjortioo  of  which  tlie 
Brush  Electrical  Engineering  Company  is  under  contract  with  the 
local  authority,  existing  gas  lighting— equal  to  a  totjd  of  some 
.*i5,fHN)  c.  u. — ia  to  be  rofMO^Ml  by  electric  lighting  to  a  total  of  some 
half  A  million  cp.»  an  increase  of  15  times  its  light,  at  a  oost  to 
the  ratepayers  of  only  rather  over  twice  as  much  as  is  now  paid 
for  gas. 

In  submitting  to  your  Corporation  a  tender  for  Dublic  lighting 
at  Dover,  therefore,  we  have  approached  the  matter  from  this  [joint 
of  view  —that  is  to  say,  we  have  endeavoured  to  select  that  portion 
of  your  compulsory  area  in  which  we  apprehend  the  (*orportitiun 


of  Dover  would  desire  to  provide  an  Inoreosed  iUaminatioo,  and  be 
willing  to  pay  a  somewhat  increased  price  therefor. 

With  this  object  wo  have  selected  the  following  public  streets 
and  ways  in  which  we  would  pro[K>se  to  install  arc  lainjw  of  2,000 
nominal  candle-jwwer  each,  placed  on  an  average  two  chains  apart, 
and  mounted  on  ornamental  iron  columns  21ft.  in  height:  The 
Esplanade,  Waterloo-crescent,  Marine- parade.  East  Cliff  terrace,  j 
liranville-gardens,  Morket-sqaaro,  King-street,  Bench-street,  New 
Bridge.  J 

We  have  marked  upon  accompanying  map.  No.  1,  the  proposed  1 
position  of  these  lam[»8,  while  the  cncK>cted  design,  No.   2,   illus- 
trates the  lamp  columns  which  wo  propose  toemploy.  I 

Under  this  proposal  we  ostimuto  that  the  public  ways  named  j 
above  would  be  lighted  upwards  of  12  times  more  oQectivoly  and  I 
brilliantly  than  nt  present- say,  3,800  c.p.   of   the  existing  gas^ 
lanqis  being  replaced   by  49,000  actual  candle-ix^wer  of  electrio 
light  at,  say,  twice  the  present  cost  to  your  Corporation. 

Our  calculations  are  based  on  the  assumption  that  the  whole  of 
the  lami*a  will  run  from  sunset  to  midnight  throughout  the  year 
{Sundays  included),  and  that  one  half  (every  alternate  lamp)  will 
continue  to  burn  until  sunrise,  the  other  half  being  extinguished 
at  midnight. 

We,  therefore,  now  beg  to  make  the  following  proposition  : 

1.  That  the  Cortraration  of  Dover  shall  enter  into  a  contract  for 
public  lighting  with  the  local  comiwiny  to  be  formed  to  carrv  out 
the  provisional  order,  for  a  poriotl  of  21  years,  determinable  by 
cither  side  at  seven  or  14  years,  for  lighting  the  public  streets  herein 
named,  by  means  of  47  arc  lamps  of  2,(XK)  nominal  candle-power 
each,  for  the  sum  of  £1,245  per  annum. 

2.  The  period  of  21  years  to  date  from  the  commencetnoDt  of  the 
public  lignting.  as  herein  specified. 

3.  In  the  event  of  the  Cor[)oration  desiring  to  aild  to  the  above 
number  of  lamps  from  time  to  time,  the  local  company  shall 
undertake  to  supply,  erect,  and  maintain  such  additional  lamps, 
under  the  oomlitions  named  above  in  such  public  streets  and  WAYlj 
as  their  mains  for  private  supply  are  alroudy  laid,  upon  tne 
following  terms  :  Kor  each  arc  lamp  burning  from  sunset  to 
sunrise,  £30  per  annum  ;  for  each  lamp  burning  from  sunset  to 
midnight,  £23.— Yours  faithfully, 

A.  BaoADBtnWT,  Secretory. 

CounolUor  Barnes  moved  that  the  letter  and  tender  should  be 
printed  and  circulated  amongst  the  Council,  as  it  was  most 
important.  Thev  seemed  nearer  electric  lighting  than  hitherto, 
but  he  thought  tney  ought  to  have  the  terms  for  bringing  the  light 
as  far  fw*  the  Town  Hall. 

Councillor  Brown  seconded. 

AldermAn  Wry  said  that  through  the  letter  a  local  company  vu 
mentioned.  Where  wore  they  ?  He  thought  they  ought  to  treat 
with  the  Brush  Electrical  Light  Company  and  not  witli  a  duramjr. 
It  seemed  to  him  that  the  Brush  Company  could  draw  out  of  it 
when  they  liked. 

CounolUor  Pepper  said  he  agreed  with  the  alderman  to  some 
extent.  The  whole  proposal  was  subjoct  to  the  Brash  Company 
being  able  to  form  a  company,  and  if  they  were  not  successful  in 
that,  they  could  got  out  of  it.  But  he  thought  they  had  bettor 
agree  to  the  motion. 

Coanclllor  Psake  asked  that  they  should  have  the  coat  of 
lighting  by  gas  in  the  streets  which  it  was  proposed  to  light  with 
electricity  brought  up  at  the  same  time. 

This  was  included  in  the  motion,  which  was  carried. 


THE  ELECTRICAL  CONGRESS  AT  FRANKFORT. 


Frankfort-on -the  Maine  was  at  one  time  noted  for  being  a  town 
which,  though  pictureecjue,  showed  signs  of  dilapidation.  This  is, 
however,  now  no  longer  the  cose,  ana  when  the  members  of  the 
International  Electrical  Congress  met  there  on  the  7th  inst.,  those 
who  hod  been  in  the  old  days  found  that  modern  im|irovemeots 
hod  been  initiated. 

The  congress  has  proved  to  be  truly  international,  the  principal 
European  ooontries  and  America  being  represented.  Out  of  800 
members  of  the  oongreas  194  came  from  abroad.  Among  those 
from  England  there  were  to  be  noticed  Messrs.  W.  H.  Preeoe, 
R.  E.  Crorapton,  Ti.  Forbes,  (».  Kapp,  S.  Thompson,  A.  Reoken- 
zaun,  A.  R.  Bennett,  etc  Among  the  Austrian  representatives 
were  Messrs.  A.  von  Waltenhofen.Kareis,  I>ori,  and  ZipernowskL 
France  was  represented  by  Messrs.  Hospitolier  and  Korda,  and 
Italy  by  Piof.  Ferraria.     Of  course  the  German  element  waa  very 
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^^^^^c^i^^!^  iron,  but  notwiLhatanrlin^  that,  they  yieldod  a  good 
^^^'i'/i  o^^y.  Accordin^j  to  the  epoaker,  the  i)©ri(Mlicity  was  not  very 
li^>«/"y;^-i,  betn^  30  to  40  ptT  second,  except  w  ith  parallel  arranK^enient 

rtC^  *  r'OTidon^cr.     Prof  SUTiuina  Thompsan,  Mesars.  Dori,  Korctn, 
«M*H  G    Kapp  ^liare<l  in  tlio  (litK^utifiion. 
\  Mr  Q.  Kapp  treat<;d  the  jubjoct  of  the  experimental  determina- 

•  'f  loMefl  by  Foucault  curreiite  and  hysteresis  in  dynamos, 
^  ^«*~o  when  runnitijE^  free  and  with  full  loadi^  It  was  very  important 
I  .  Jb^  Aleotrical  engioeera  to  be  able  to  diBtin^ui^h  between  the 
I  ^jUMbom  ill  copiier  and  iron  from  eddy  currents  and  thoMc  for 
^  ,^jhytefeatff.  A  mmple  method  wa^  described  for  arriving  at  thin 
^  in  the  case  of  continuous-current  machines.  The  losses  were 
1^       different  when  running;  free  and  when  fully  loaded. 

Mr.  W.  I*aliiiioyor  K>llowed  on  the  i$ubject  of  new  constructions 

...   .  .-..,....  .;   .,  \yit,h  rotary  and  continuouH  current  machines.     The 

^  I    that   the   limits   of  high    prosHure   of  continuous- 

line*  dei^>ended   ufwn   the  dynamos  themselves,  and 

^  by  the  adoption  of  a  high   resifltanco  between   the  armature 

'  lection  with  the  commutator,  sparking  would  be  almost  impos- 

.  while  the  efficiency  of  the  machine  would  be  little  affected. 

■ui  not  improbable  that  by  this  means,  an«l   under  otherwise 

i.t\  Murahle  circumstances,   continuouHcurretii  dyniunos  would  bo 

r       nhle  to  yield  a  much  higher  pressure  than  hitherto.     With  regard 

to  t  rnnsformers  havintr  two  windint;.<),  it  was  advisable  to  infiert 

'       \y^  \  ween  the  high  ana  low  tension   coil  a  kind  of  lightning  con- 

<iii<< tor,  80  as  to  prevent  the  [Missage  of  the  high-tension  current 

*       f  roui  the  primary  to  the  secondary  coil. 

ISr.  R.  Georges,  of  Charlottenburg,  in  a  paper  on  "  Altornate- 
^      Ourfeut   Motoin,"  comiwred   the  ro8[>ootivo  merits  of  contir^uous 
"^    JUxJ  alternating  current  motors,  and  also  referred  to  the  advan- 
'        Ift^cs  of  the  multiphase  system. 

W  '  BCr    Baamgmrdt,  of  Druedon,  referred  to  the  economic  relations 

between  compressed  air  and  electricity,  and  raiHod  the  t|UOBtion  as 

*'■    to  whether  the  former  might  not  be  advantn^oouflly   used   in  con- 

Junction  with  the  latter  in  so  far  aa  the  working  together  of  com- 

^    pressed  air  motors  and  dynamos  was  concerned. 

^         W*.  OntmABn,  of    New    York,   in   dealing    with   the  ]iractical 

fc     application  of  the  **rotaryfieId  syetora,'*  suggested  thoadoptiou  of 

tliv    latter  term  iu  preference  to  that  of  "rotary  current."    He 

uieittionod  the  uses  of  the  Tesla  motor  in  the  United  States,  and 

^     msLXiX  that  an  extended  adoption  of  that  type  was  retarded  by  the 

r|      high  price  of  transformers. 

"  TiiiKD  Section.— SiitNAU.iso,  TELE<jriAriiv,  and  Tei.ki'honv. 

b  This  !<ection  mot  on  Tuesday  afternoon,  and   on  the  proposal  of 

^  Mr.  \V.  U.  Tiooce,  Dr.  Strockor  was  elected  as  chairman. 

Mr.  K.  Berg,  of  Berlin,  read  a  paper  on  "  The  Application  of 

^  Electricity  in  the  Marine."  The  author  lirst  criticised  the  arrango- 

I  tuents  made  on  English  ahitjfl  for  preventing  any  deflection   of  tne 

p'  compaas  by  the  innoence  of  the  electric  installation,  and  then  dealt 

fi  with  marine  signalling.  Hedescribed  various  systems  of  fiignalliug, 

1^  &nd  also  an  electrical  steering  aptmratus  invented  by  him.uclf. 

P  *'  I'rogroae  of  Telu^raphy  and  Telephony  in    England  "  was  the 

s 


title  of  a  paper  reacT  by  Mr.  W.  H.  Proece.     This  was  mainly  an 
1  tilt         •    •     -     •  ... 


historical  sketch  from  tfie  period  of  the  general  adoption  of  the 
Cooke  and  Whoatetono  douolo-needlo  instrument  in  1852  down  to 
the  preK>nt  time.  In  Hpoaking  of  telephony,  the  author  said  he 
|i  was  unable  to  give  such  satisfactory  data  on  that  subject  as  he  had 
I  of  the  prepress  of  telegraphy.  In  England,  ho  naiil,  we  were 
■I  Asfaamoa  of  the  position  of  telephony,  but  although  the  tetophonu 
B  service  was  mainly  in  private  hands,  the  Post  Olfice  authorities  had 
^1  succeeded  in  bring  about  certain  improvements.  Dr.  Julius 
H  BCaler,  Bfr.  Grawtnlcel,  and  Mr.  A.  R.  Bennett  {Hirticipated  in 
^  the  discussion. 
^  The  second  day's  proceedings  commenced  with  a  }ia[)er  on  *'A 

JTeleiihonic  Time  Recorder,*'  by  Mr.  Streeker,  of  the  Berlin  Tole- 
grapn  r>o|>nrtment.  He  regarded  as  unfair  the  present  system  of 
charging  the  same  amount  to  tho.<te  who  used  the  telephone  often 
I  and  to  those  who  seldom  used  it.  A  better  plan  would  bo  to  charge 
I  either  by  the  time  occitfiiod  while  8j>ouking  or  by  the  number  of 
naesHsges.  In  the  former  cnso  a  mode  of  recording  the  time  was 
r#qaired,  and  in  the  Telegraph  Uomrbment  of  the  German  Post 
Office  an  electrical  time  recorder  nod  been  devised,  which,  he 
believed,  would  bo  found  suitable  for  that  purpose.  With  that 
Apparatus  it  was  found  that  aa  soon  as  the  receiver  was  taken  off 
toe  switch  hook  the  instrument  began  to  record,  and  continued  to 
do  BO  until  connection  was  cut  off. 

Dr.  Ubriobt  read  a  paper  on  "  The  Connection  of  Current  Dis- 
tribution in  Towns  with  a  Central  Regulation  of  Clocks."  The 
r^^lation  of  clocks  from  a  central  point  hod  already  been  adopted 
in  some  towns,  cither  by  electrical  or  pneumatic  means.  Now, 
however,  that  the  general  introduction  of  electric  mains  in  cities 
was  only  a  question  of  a  short  time,  it  was  desirable  that  the  ques- 
tion of  regulating  clock?  from  the  lighting  circuits  should  receive 
attention.  Mr.  Ortb,  of  Berlin,  referred  to  the  clock  re|;ulatiou 
system  adooted  there  by  the  Urania  Company.  It  was  inconve- 
nient to  aad  a  new  network  of  conductors  to  those  already  in 
operation,  and  as  many  held  that  it  was  unsuitable  to  control 
clocks  from  electric  light  mains,  the  plan  adopted  was  to  regulate 
by  means  of  the  town  telephone  system. 

Mr.  Omwlnket,  of  the  Berlin  Post  OtTice,  dealt  with  tho  pro- 
duction of  current  for  telegraphic  pur[>oseH  by  means  of  accumu- 
lators. Experiments  had  been  made  at  he^ujquarters  with  Tudor 
accumulators,  and  a»  it  was  found  that  the  average  consumption 
of  current  was  only  fi'sg  ampere  per  working  conductor,  smaller 
cells  bad  to  be  used. 

Mr.  Hmoinal  next  doalt  with  the  dotormi nation  of  tho  amgnetic 
and  electric  working  of  current  in  arrruiture  cores,  and  woe 
foUowod  by  Dr.  Holin  on  testing  accumulators.  Prof.  Tbompson 
deaoribod  the  Laagdon-Davioe  phonopore.  and  was  followed  by 


Mr.  fianinana  with  a  communication  oo  earth  currentSi  and  Mr. 
C.  Vogt  on  a  new  procision-raicropbone  with  magnet  support. 

Dr.  Maior  reaa  n  pa|)er  on  "State  Control  tyr-'iM  Private 
Control  of  Telephones,"  in  which  he  advocated  the  former.  He 
asserted  that  the  telegraph  Hnances  in  England  had  been 
injuriously  afibcted  by  telephony. 

FoiTRTH     SkOTION.— ELETTRO-CllttMISTIlV     ASD     SPECIAI. 

Appmcations. 

This  section  wop  presided  over  by  .Mr.  Quincke,  of  Ueidelberff. 
"Electro-Chemistry    and    Metallurgy"   was   tho   subje<^t   of  a 

taper  by  Dr.  Bopfner,  who  was  followed  by  Dr.  Otton  on  '*  The 
Employment  of  Electricity  in  Mining,"  in  which  the  author 
described  the  various  machines  us<yl  in  mining  operations,  and 
which  were  worked  electrically.  Cutters  and  drills  had  been  the 
most  diflicult  to  deal  with,  but  this  matter  had  been  suocessfally 
overcome  by  Mr.  van  Depoele.  Prof.  S.  Thompson  also  descnbod 
various  electrical  mining  machines  invented  by  Meaers.  Atkinson 
and  Snell. 

Dr.  Zerener,  of  Berlin,  described  his  application  of  electricity 
to  tanning.  According  to  the  author,  tho  process  was  not  strictly 
electrical  in  the  sense  timt  the  current  )u.:ted  chemically  upon  the 
tanning  liquor,  but  it  hastened  the  tanning  otlect  of  tho  liquid 
upon  the  hide.  He  hnd  found  that  continuous  currents  were  un- 
suitable, and  hnd  therefore  adopte<l  alternating  ourrente  with  6,000 
alternations  per  minute,  the  cut  rent  being  23  amperes  at  44  volte. 
By  this  process  heavy  hides  could  be  fully  treated  in  one  month. 
This  process  is  shown  in  operation  at  tho  exhibition.  At  the  final 
flitting  Mr.  Pfatxner  de^cribod  the  Siemens  and  Halske  method  of 
winning  copijcr.  In  this  ])rocess  125  h.p.  was  required  to  produce 
one  ton  of  pure  copjter  from  4  to  4^  per  cent.  ore. 

FiPTu  Section.— EucoTRiOAL.  LEorsLATioN. 

The  subject  of  legislation  for  the  electrical  industries  was  cod- 
eidercdfor  tho  H  ret  time  on  Wednesday,  9th  September,  when  various 
|>ro|>a''Ilions  were  brought  forward  by  Messrs.  Sloxewskl  and 
Upponborn,  and  by  Dr.  May  and  bv  Mr.  Honrlcb,  tho  lost  of 
whom  -suggested  that  a  s[>ectal  ollicial  hoard  should  be  constituted 
to  deal  with  electrical  installations.  At  this  and  Bubeequent 
meetings  opinions  differed  very  greatly.  The  final  resalt,  however, 
was  that  certain  resolutions,  prepared  by  a  special  committee  of 
the  section,  were  adopte<l  at  the  concluding  general  meeting  of 
the  congress.  Tlieso  resolutions  did  not  refer  to  the  Electric  Light 
nnd  Power  Bill  of  tho  <;crman  (iovornmont,  but  they  laid  down 
certain  broad  principles  to  ensure  the  efficient  working  of  one 
installation  without  interfering  with  that  of  another. 


THE  TRANSMISSION  OF  POWER  AT  FRANKFORT. 

The  electrical  transmission  of  power  from  Lauffen  to 
Frankfort,  to  which  we  have  so  often  reforrcd,  is  thus 
described  by  the  Timts  correspondent: 

The  most  important  question  to  be  settled  at  this  exhibition  was 
whether  tho  projected  [tower  transmission  from  Lauffen,  on  the 
Neckar,  to  Frankfort,  a  distance  of  17&  kilometres  (about  108 
English  rniles),  would  prove  a  practical  success.  I  may  say,  with- 
out exaggeration,  that  the  eves  and  minds  of  clectriciann  all  over 
tho  world  were  turned  with  eager  expect-ation,  and  not  without 
nnxiot)',  towards  this  city,  w*ncre  the  results  of  tho  moat 
momentous  exporimenls  of  modern  times  would  lirst  be  known. 

It  is  true  telegrams  had  been  received   in   England  to  tho  ofFoct 
that  the  current  hod  been  received  at  tho  exhibition,   and  had 
been  employed  for  fee<ling  a  number  of  glow  lamps,  but  nothing 
further  was  kn  nwn  at  the  time  when  I  left  I^ndon,  some  days  ago. 
In  onler  to  supnly  your  readers  with  the  moht  accunteand  reliable 
information,  I  aecided  to  go  to  the  fountala  head  tirst,  and  to  visit 
Lauffen  on    my  way    to    Frankfort.     The    little  town  of  Lauffen 
is  charmingly    situated    on    tho   River   Neckar,  which   separates 
it  into  two  halves,  connected  by  an  old  bridge,  which,  to  say  the 
least  of  it,  has  seen  better  days.     The  town  is  chiefly  noted  for  the 
oement  works,  which,  I  believe,  are  the  largest  on   tho  Continent, 
and  have  at  their  disposal  a  water  power  of  about   1,600   h.p., 
derived  through  a  separate  channel  from  tho  river,  about  one  mile 
above  Tjnutfen.     Of  these  l,6f>0  h.p.,  the  cement  works  themselves 
utilise  GOO  by  means  of  two  Girard  turbines  of  ftOO  h.p.  each ;  a 
third  turbine  of  300  h.p.  drives  the  dynamo  generating  toe  currenb 
for  the  power  transmission.     There    is  a  head  of   water  of  3*8 
metres,  and  tho  turbines  make   30  revolutions  [wr  minute,   the 
dynamo  150  revolutions.     The  latter  is  coupled  direct  with   the 
turbine,  and  is  a  so-called  *'  rotation-current,"  or  '•  multiple-phase 
Current,"  machine,  constructed  by  the  Ocrlikon  Works,  of  Zurich. 
The  latter  company,  in  conjunction   with   the  AUgemeine  Elek- 
tricitate  GeseDscbaft,  of  Berlin,  have  divided  the  work  between 
them  in  snch    a  way   that  the  Oerlikon   Works  have  supplied 
the     primary     rotation     dynamo    •**     Lauffen     and     one    trans- 
former   each     in     lauffen     and  'irt,     while    tho     latter 
comiMiny     has    o.^.......-....i     fUo  arrent     motors,    the 
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formation,  and  thus  permitting  the  working  of  electric  light  nnd 
power  tranemisflion  over  a  larce  area. 

The  machines  omployed  at  Lauffen,  and  also  at  tho  exhibition, 
have  been  dovisod  by  Mr.  von  I>olivoL>obrowolBky,  tho  chief 
electrician  of  the  AU^emeino  Eloktricititfl  Gesellachaft,  and  nothing 
conld  BuipAss  them  a*  regardB  simplicity  of  conBtruction  and 
pocurity  of  working'.  They  work  without  brushes  and  without 
collector,  uiid  have,  therefore,  the  additional  advantage  of  grent 
choapnera.  The  generator  at  LaufTen  furni«he8  a  threo-phaae 
rotation  current,  whose  throe  components  have  an  E.M.F.  of  iU) 
%'oItA  and  1,41)0  amperes  each.  The  total  output  available  for 
trans«miftsion  is,  therefore,  200  kilowatts. 

From  the  machine  the  current  conductors  lead,  in  tho  first 
instance,  to  a  switchboard  provided  in  the  usual  manner  with 
measuring  instruments  for  E.M.F.  and  current,  with  lead  safety 
fuses  and  minimum  current  rclaya  making  contact  with  an 
automatic  switch.  The  Laltor  enters  into  operation  when  the  line 
is  injured,  thus  cutting  out  the  generator  in  case  of  accident.  A 
oontinuoua-current  dynamo  of  the  Allgoraeine  ElektriciUita 
GeselUohaft,  driven  by  a  si^ocial  turbine,  serves  as  exciter 
for  the  generator  and  suppLiee  ita  current  to  the  latter 
by  means  of  two  braes  wire  ropee.  A  regulating  resiAt- 
ance  and  an  automatic  speed  regulator,  constructed  by 
Messrs.  Voith,  of  Uoidenheim,  and  an  Oerlikon  transformer 
complete  the  plant  in  the  turbine-house.  From  the  switchboard 
the  current  imlssos  to  the  transformer  just  mentioneti,  and  is  there 
converted  into  a  current  of  high  pressure  and  small  strength.  It 
has  been  found  that  the  air  is  not  a  snflicient  insulator  for  currents 
of  very  high  pressure,  and  the  transformers  have  therefore  been 
placed  in  vessels  tilled  with  oil.  Tlie  transformers  have  a  capacity 
of  200  kilowatts,  and  the  converted  current  starting  from  LauflVin 
has  an  E.M  F.  of  15,000  volte  at  about  12  to  13  amf»eres.  The 
current  is  conveyo<l  from  the  generator  to  the  transformers  by 
stout  cables  of  27  mm.  diameter.  There  are  altogether  three  trans- 
formers  installed  at  Lauffen,  one  for  use,  and  the  two  others  for 
reserve. 

For  transmission  of  the  converted  high -pressure  current  three 
thin  bare  copper  wires  of  not  more  tlinn  4  mm.  diameter  are 
suflicient.  And  here  arises  a  convenient  up[>urtunity  fur  j^Kiinting 
out  the  recent  progress  made  in  the  electrical  transmission  of 
energy,  which  has  for  the  first  time  been  applied  on  a  largo  scale 
(transmissions  on  a  small  scale  based  on  these  principles  had  pre- 
viously been  successfully  carried  out  by  the  Oerlikon  Works)  to 
tho  Lautfen-Frankfort  transmission,  and  has^  as  I  shall  show  further 
on,  led  to  its  Hnnl  success. 

It  will  probably  be  in  the  recollection  of  your  readers  that  Marcel 
Deprez  carried  out  an  electrical  transmission  of  energy  between 
Munich  and  Miesbach,  a  distance  of  about  60  kilomotros  (about  31 
mile?),  ab  tho  Munich  Electrical  I-^xhibition  in  \HH'2.  For  the  purjwee 
of  this  transmission  no  converaiouof  current  waa  mode ;  a  continuous- 
current  generator  furnished  a  currRnb  of  "2,000  volts,  which  was 
led  from  Micfbach  to  Munich^  and  there  actuated  a  motor  of 
similar  construction  to  the  generating  dynamo,  and  no  special 
precautions  wore  taken  as  regards  the  insulation  of  the  line.  In 
the  Ixauffen-Frankfort  transmission  the  current  generated  is  one  of 
low  E.M.F.  and  great  strcugth,  which  is,  in  tho  ^rst  instance,  con- 
verted into  one  of  high  E.M  F.  and  small  strength,  and  thus 
conveyed  to  the  place  of  consumption. 

This  arrangement  allows,  Hrst  of  all^  tho  employment  of  a 
generator  of  toe  simplest  possible  construction,  with  a  transforma- 
tion involving  a  very  slight  loss  indeed,  amounting  to  less  than 
6  per  cent.,  and,  secondly,  the  converted  current  re4|uires  for 
traosmission  a  wire  of  very  small  diameter  (only  4  mm.),  and  thus 
renders  the  transmission  practicable  from  an  economical  point  of 
view.  And,  thirdly,  the  use  of  oil  insulators,  both  for  the  trans- 
formers and  for  tho  line  wires,  reduces  the  losses  occurring  over  a 
distance  of  more  than  100  miles  to  a  tigure  not  exceeding  25  per 
cent,  of  the  original  energy.  In  the  case  of  the  Miesbach-Munchen 
transmission  these  losses  exceeded  50  per  cent. 

After  this  digression  I  return  to  the  subject  in  hand. 

The  line  wires,  of  4  mm.  diameter,  are  erected  in  the  same  way 
as  ordinftry  telegraph  lines.  The  poles  to  which  they  are  attached 
are  eight  metres  in  noightand  placed  ittdistanoesof  about  60  metres 
from  one  another.  The  number  of  poles  employed  amounts  to 
about  3,000 ;  the  necessary  co[^[>er  wire,  of  about  o^O  kilometres 
length  and  tW),(M)0  kilogrammes  weight,  has  been  lent  by  Meesrs. 
F.  A.  Hesse  and  Sons,  of  Heddernhetni,  in  tho  interest  of  this 
highly  imfwrtant  experiment.  Tho  erection  of  the  line  was  very 
much  facilitated  by  the  active  support  and  co-operation  of  the 
Government*  of  Wurtemberg,  Baden,  and  Hesse,  through  whose 
territories  the  line  had  to  be  led.  The  AUgemeine  EleKtriciUts 
Qesellschaft  and  the  Oerlikon  Works  have,  in  addition  to  the 
above-named  machines  and  apparatus,  also  supplied  the  very 
expeneiveoil  insulators.  These  were  manufactured  after  the  by[H3 
of  the  well-known  Johnson  and  Philli[)s  insulators,  by  Messrs. 
Schoraberg  and  Sons,  of  Berlin.  They  differ  from  the  insulators 
commonly  used  in  telegraph  lines  by  being  providwl  with  one  or 
more  troughs  tilled  with  oil.  I*orcelain  itself  is  a  very  good 
insulator,  even  for  high-pressure  currents^  but  on  the  surface  of 
the  insulator  moisture  is  condonae<l,  which  not  only  diminishes  the 
insulating  capacity  very  considerably,  but  also  causes  the  forma- 
tion of  a  coating  of  dust  nnd  dirt,  which  still  further  diminishes 
the  insulation.  For  a  few  thousand  volts,  insulators  the  cup  of 
which  is  bent  inwards  at  tho  bottom,  thus  forming  one  trough^ 
have  proved  thoroughly  efficient,  but  for  higher  pressures  three 
troughs  are  formed  inside  the  insulator  cup. 

Tho  lino  projected  by  Mr.  Ebors  follows  the  following  route : 
Lauffen,  KeiJbronn,  Jagstfold,  Eberbach,  Erbnch,  Babenhauaon, 
Uanau,  and  Frankfort.  Between  lauffen  and  Kborbach,  about  one- 
third  of  the  whole  distance,  the  largo  insulator*  with  throe  troughs 


have  been  used,  but  time  being  too  short  to  maaafacCttret 
roaining  9,000  insulators  after  the  same  model,  iosolalon  i 
siimllor  tj-iwj,  with  one  trough  only,  bad  to  be  employed. 

At  the  Frankfort  Exhibition  the  high-preBeur*i   wires  are 
three  oil  transformers  like  those  in  Lauffen.     One  of 
structod  by  the  Oerlikon  Works,  reduces  the  pressure  to 
volts  at  a  corresponding  increase  of  current.     This  tnuudi 
locatetl  on  the  left  of  the  main  entrance  of  the  distribai 
It  furnishes  the  current  for  feeding  1,200  glow  lamps. 
to  a    large   frame  in  the   transformer-roooi,   partly    to  a 
signboaru  outside  the  hall.     The  remainder  of  the  carreo^] 
8[>onding  to  about  100  h.p.,    is  reduced   to  the  re<|ULsite_K. 
100  ^'olts   by   two   transformers   of   the   AUgemeine   E,' 
CleselUchaft.      These   two  transformers  are    located   in  a 
shed  on  the  right  of  the  hall.     The  secondary'  currents  fi 
by  them  serve  for  operating  a  largo  rotation-current  motor 
AUgemeine    Elektricitate  GesclUchaft,    as    well    a»    eococ 
smaller  motors  of  the  same  company.     The    large   motor 
tiOO  revolutions  i>er  minute,  and  is  coupled  direct  to  a 
[lump,   built  by  Messrs.  Hrodnitz  and    Seydel,   of  Berlin* 
supplies  a  waterfall  of  10  metres  height  on  the  right  of  thf 
Thus   we  see  one  portion    of  the  electrically-transmitted 
trnnscribe  a  perfect  circle.     A  waterfall  at  L#auffen  is  the 
(>oint  of  the  energy,  and  (jart  of  this  latter  is  again  brought,  t 
our  eyes  in  the  form  of  a  waterfall  at  Frankfort. 

And  now  I  come  to  the  results  actually  obtained  by  Ifaif 
importantcxi>erimenl.   Nine  hundred  glow  lamps  have  been  bai 
regularly  since  the  current  was  first  switched  on  on  Aug'ost  2S, 
this  number  has  been  increased  to  1,100.     As  regards  the  moloi 
operating  the  waterfall,  it  worked  for  a  short  lime  after 
but   in   consequence  of   a   slight  defect    in    the    motor 
between  a  copper  conductor  and   the  iron  of  the  motor 
became  heattxl  and  had  to  be  dismounted,  and  was  taken 
ro]tAirg.     I  convinced  myself  at   Lauffen  that   the  eeoeral 
was  only  running  at  little  more  than  one-third  of   ite  aomul 
(100  b. p.),  and  of  these  I0(»h.p.  about  80  are  represented  bj- 
900  glow  lamps  burning  regularly.     I  think  I  am  within  the 
in  stating  that  tho  useful  energy  recovered  in    Frankfort  id 
"io  per  cent,  of  the  energy  expended  in  Lauffen. 

lu  view  of  the  enormous  pressures  employed  in  the  tran3 
(it  is  intended  to  use  potentials  of  from  12,500  to  25,<XM)  volul, 
most  elaborate  precautions  hod  to  be  taken,  for  currents  ol 
high  jxitential  are  absolutely  fatal.  The  measures  of 
taken  t-o  prevent  any  accident  are  of  such  a  kind  tiiat  tliey  A] 
to  exclude  any  risk  whatever  unless  wilfully  tampered  with, 
transformers  in  lauffen  as  well  as  in  Frankfort  are  pi 
buildings  inaccessible  to  the  public  during  working  hours^ 
lines  have  been  led  along  the  railway  tracks  to  remove  tlit 
interference  on  the  part  of  the  public.  Both  at  Lauren  and 
Frankfort  they  have  been  protected  against  lightning  effecta, 
at  both  termini,  as  well  as  at  certain  intermediary 
efficient  safety  contrivances  have  been  constructed.  Finally, 
are  at  both  end  stations  measuring  instruments  which  im: 
indicate  any  irregularity  in  working,  and,  if  needs  be,  aM^ 
matically  i n terru  pt  the  cu rren t.  These  safety  contri vaiMCi 
were,  on  September  2,  tested  by  Wurtemburg  OovemoNil 
officials  in  Lauffen,  and  the  disturbances  such  as  might  oocor  a 
tho  line  by  the  entanglement,  the  falling  down,  or  breaking«f 
wires  wore  purposely  brought  about.  By  the  cntang^lement  ofiht 
linos  and  the  snort  circuit  caused  thereby,  the  safety  cut-oata  is 
tiie  machine-room  were  immediately  melted  and  interrupted  ikt 
current.  One  or  more  broken  wires  immediately  actuated  tfti 
current  relays  mentioned  above,  and  the  automatic  switches  ovttlH 
the  machine  out  of  circuit.  On  placing  the  wires  on  tbenP 
of  the  railway  tine  the  relays  and  switches  aeain  were  set  in  oM» 
tion  with  tho  same  effect.  Mr.  von  Dolivo-Dobrowolaky  tola  at 
himself  that  ho  removed  tho  wires  from  the  rails  with  his  valknf 
stick  ;  he  was  very  much  alive  when  he  told  me  so. 

I  do  not  think  that  I  am  guilty  of  exaggeration  in  nirprnnoi^ca 
opinion  that  the  Lauffen -Frankfort- transmission  is    the  mostwft^ 

cult  and  most  momentous  cxt>erimont  made  in  technical  el< 

since  that  mysteriouH  natural  force  which  wo  call   electricity 
been  mode  serviceable  to  mankind. 


COMPANIES'  REPORTS. 


BRUSH  ELECTRICAL  ENGINEERING  COMPANY,  UNITED 


iJirectors  :  His  Urace  the  Duke  of  Marlborough,  chairman  : 
J.  H.  Rraithwaite,   jun.  (of  Messrs.  Foster  and  Braithw&ite) ; 
Aymor  H.  Sanderson  ;  Colonel  Frederick  George  Stouart ;  Mr. 
H.  Vfin  Tfomp  ;  Mr.  Edward  Woods  (Post  President  Institutioa 
Civil  Engineers)  ;  Mr.  K.  (iarcke.  managing  director. 

Second  annual  report  to  be  presented  to  the  shareholder^)  at 
general   meeting  of  the   Company  to  be   held   at   Cannon 
Hotel,  E.G.,  on  September  25,  1891,  at  3  p.m. 

The  Directors  beg  to  submit  the  balance-sheet  and  profit  and 
account  for  tho   year  ended   June  tH)  last.     Tho  profit  and  k* 
account  Khow«  a  gross  proBt  of  £42,712.  8a.   10(1.,  inclaeive  ot  tkt 
amount  brought  forward  from  la^^t  account,  but  exclusive  of  aay 
prutit  derivable  from  the  City  of  London   electric  lighting  utKlff^ 
taking.     After  deducting  all  standing  charges,  etc..  maintenaAOe 
of  plant,   buildinga  and    patenttt,  and    interest  on    debenture!, 
there  remains  a  balance  of  £19  354.  2a.  Id.    It  is  propoAod  to  apply  j 
£(130  to  reduction  of  preliminary  expenseA,  and  to  roaace  property  J 
patents,  and  goodwill  account  by  £3,000.     An  interim  dividenOfl 
absorbing   £4,199.   156.   2d.,   ban   already  been    paid    upon    tbe^ 
preference  shares  for  tho  six  months  ended  3Ut  DeoemDor  latt, 
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^ipronoced  to  anply  £4,109.  1A«.  2d.  to  the  nayment  of  a 
di^end  upon  tneee  sharoe,  making  up  tho  full  preferential 
od  at  the  rato  of  0  per  cent,  per  annum.  The  Directors 
r  recommend  that  a  dividend  be  paid  ujwn  the  ordinary 
of  the  Companv  at  the  rate  of  6  per  cent,  per  annum  for  the 
lar  ended  dOtn  June  Ia«t,  and  tlmt  the  balance  of 
11b.  5d.  be  carried  forward  to  next  account.  It  is  proposed 
le  the  dividends  on  both  the  preference  and  the  ortiinary 
payable  on  let  October  next.  Tho  occounLri  include  the 
•  from  the  Auatralaflian  branch  made  up  to  the  30th  April 
The  businosa  of  the  branch  is  now  ostabliahod  on  a  satifi- 
f  baflia,  and  the  result  of  the  working  ehowe  a  small  profit. 
bDiteJ  account  has  during  the  year  boon  increased  by  £5,0(K)| 
toe  amount  of  fuUy-pnid  shares  issued  to  tho  Australasian 
my  in  completion  of  tho  purchase  of  their  stores  and  other 
in  Austrolm.  The  pro[>erty  account  Btoodat  the  date  of  the 
kUnce-Bheet  (after  writing  otf  £3,000)  at £l'U4,44JO    8  10 

Ing  the  year  the  account  has  been  increased  by — 
rtion  of  shares  issued  to  the 
tralosian  Company,  and  ooet 

»tAblishine  branch  £1,918  10    6 

iODB    to    buildings,    plant   at 

liborough  and  other  places...       5,226    2    4 

itnre  on    new  patents  and 

Blopmente 564    2     1 

7J08  14  II 


account  has  been  reduced  by — 
of  properties,  amortisation  of 
and  proportion  of  oompen- 
on      received     from      South- 
tern  Railway 13,294 

nt  tfaiH  year  included  in 
Lnce-shcet  of  foreign  and 
miol  branches   22,544 


£302.109    5    9 


3     3 


2    8 


35,838     5  11 


account  now  sUnds  at £2Wi,27t»  1!»  10 

e  the  past  year  sums  amounting  to  £21,070.  18a.  Id.  were 

ded  Ufioo  the  City  of  [x)ndan  electric  lighting  iindortAking, 

^ments  having  beeu  made  with  a  provisional  cam|muy  calltjii 

ty  of  London  Electric  Lighting   (rioneer)  Compntiy  for  iho 

ng  on  of  the  work.     Since  tlie  closing  of  the  bnokB  the  whole 

interetfU   of   the  Brush  (.'ompany  in  the  City   of    London 

lighting  undertAkiiig  have,  with  tho  conecnt^  of  the  Boitrd 

and  the  Commissioners  oi  Sewers,  been  trant^ferred  to  a 

mpany  called  the  City  of  London  Electric  Lighting  Com- 

As,   however,   the    transfers    were    not    comploted    until 

it  21,  no  profits  on  the  large  amount  of  work  done  have  boon 

ted  in  the  profit  and  loss  account  to  June  30.     In  considera- 

this  transfer  bhn  Brush  Company  ban  received  contracts  for 

foment  of  tho  central  station!',  uinounting  in  tho  aggregate 

dtdOO.OOO,  to  be  executed  by  instalments  as  s(>ecified  by  ihe 

Bupany.   A  satisfactory  profit  will  accrue  from  the  carryinjr 

bhese  contraot«,  and  an  amount  of  about  £5.3,650  is  now 

to    the   Brush    Comi>auy    on    account,    in    addition    to 

already  received.     A  strip  of  land  adjoining  the  Lambeth 

has   been    sold   to   the   Soutli-Rastern  Railway  ('Onn[umy 

deration  of  tho  fuymont  of  £6.500.      A   portion   of   thitt 

has  been  applied  to  reduction  of  pro|>erty  account,  and 

BDce  baa  been  placed  to  a  reserve  account  to  meet  the 

oausod  by  the  diaturbonce.     The  main  factory  promises 

Affected  by  this   raIo  of  land,  but  tho  present  office 

_n  of  the  Comnany  will  be  much  curtailed,  and  the 

decided    to  talte   tho  opijortunity   of   removing    the 

to  the  City.     The   Bournemouth   un{ltirtaking,  oon- 

•roviisiona]  order,  land,  buildingH,  and  plant,  has  been 

to  a  local  comiuiny   in  consideration  of  tho  sum  of 

I,  which  has  been  |>aia  partly  in  cash  and  |>arLly  in  fully  paid 

of  the  Company,  and  the  stores  have  been  sold   for  cofili  at 

iJLtion.     As   part  of   the  arrangement,    thm   Comftany    has 

nteed  a  minimum  divitlond  of  5  |K>r  cent,   per  annum   for 

irears  upon  the  cajxtul  of  the  i'on)|winy,  notexcooding  £.'W),iKX). 

rofiton  the  sale  has  been  placed  to  tho  reserve  account.     The 

^•Hungarian  busing  continues  to  increase  and  to  give  satis- 

1,  and  the  new  factory  at  Vienna  will  shortly  be  completed. 

Ifotiations  for  a  rearrangement  of  the  Comfxiny's  interest  In 

BieBa  are  still  pending.    The  volume  of  the  ('omiuny's  busi- 

D  the  manufacture  and   installation  of  electrical  apfMiratus 

>  the  construction   of  <4tcam  engines,   and  of  rolling-stock 

*ly,  continues  to  increase,  and  the  proBueote  for  the  current 

encouragintf.     Besides  the  work   bo  oe  dune  for  the  (Uty 

several  other  imjportant  contracts  have  been  secured 

ould  result  in   prunts  to   the  shareholders.      The   large 

of  work  in  band  and  in  view  has  demonstrated  the  wisdom 

ing  and  extending  tlie  Falcon  Works,  as  without  these 

bnal  manufacturing  facilities  the  Comfiany  would  not  hare 

hbie  to  undertake  the  carrying  out  of  bbese  large  central 

■•^ontracta.     Owing  to  pressure  of  other  engagements,  Lord 

nr  felt  compelled  to  resign   his  seat  at  the  &Mird  and  the 

konshipof  tne  C/ompany,  and  his  O  race  the   Duke  of  Marl- 

(h  has  Buooeeded  him  as  chairman.  The  Directors  also  regret 

fcement  from  the  Board  of  Mr.  John  S.  Sellon  on  account 

Pbealth.     Mr.  K.  (turcke.  formerly  manager  and  eecretary. 

Id  appointed  managing  director.     Tho  Duke  of  Marlborough 

[r.  oandereoD  retire  by  rotation  and  offer  themselves  lot 

EMeasni.   Cooper  Bros,   and  Co.,  the  auditors,  oUer 
for  ro-oloction. 


Balanob-biikst,  Jcve  90,  18dL 
Dr.  £        9.   d. 

Authorised  capital  750.000    0    0 


Capital  issued — vix. : 

60,t)96    6    [>er    cent,    preference 

shares  of  £2  each 

77>07H  ordinary  shares  of  £3  each 


a.  d. 


LesBoallBin  arrear 


6  per  cent,  mortgage  debentaree... 
Creditors. 

Sundry  creditors 

Bills  payable 


Advances  from  ^tty  of  London 
Electric  Lighting  (Pioneer)  C^om- 
pany  and  others  against  City 
undertaking 

Reserve  account  

Balance  of  profit  and  loe^  account 

Less  interim  dividend  paid  on 

preference  ahorefl 


Note.  —  Contin- 
gent liability  in 
reapectof  uncalled 
caintalonshareHin 
other  com[>anies 
and  on  bills  receiv- 
able discounted...  £10,886 


139,992    0 
233,934    0 

0 
0 

373,920    0 
2  10 

0 

0 

373.923  10    0 
75,000    0    0 

41,630  14 
18,898    4 

4 

10 

60,628  19    a 
1 

19,354    2 

1 

1 

a4»88S16    7 
4,975  16    9 

4,199  n 

2 

15,154    6  11 

8    4 


Cr. 


Property,  {latonte  and  goodwill — 
For  value  of  plant,  freehold  and 
leasehold  land  and  buildings  at 
Loughborough,  in  Leioestersbire, 
nt  l^mbotb.  Borough-road,  and 
Hurninor^mith  in  London,  at 
Edinbu^gh^  Cardiff  and  Man- 
chester, and  of  English,  Foreign 
and  Colonial  Brush,  EditK)n,  and 
Other  patents,  and  of  goodwill  of 
the  Anglo-Amorican  Brush  Elec- 
tric Light  ror[jorntion,  the 
Falcon  Engine  an(i  Cnr  Works, 
Limited,  and  tho  Austr»Ia«ian 
Electric   Light  and  Power  C^im- 

i»ny    

Stock— (ioods  in  hand  in  process  of 
manufacture  and  materials  at 
London,  Loughborough  and  other 
places 

Debtors — Sundry  accounts  (after 
iiroviflion  for  cfoubtful  debts) 

Bills  receivable 

Cosh  at  bankers  and  in  band 

Shares  and    debentures    in   other 

companiee 

City   of   London   electric    lighting 

undcrtak  ing 

ProviHional  orders  account 

Preliminary  expenses,  1889-90 

Written  off  last  year 

Liquidators'  balaooesand  suspense 
accounts   

Balance  of  foreign  and  coloninl 
branches  accounts,  being  excess 
of  assets  over  liabilities 


£563,775    7  10 
£       s.  d.  £       s.  d. 


H7.G4]    m     J 

r>,op^  II    s 


1,886  Vi    8 
625    0    0 


£66.270  10  10 


78,3  JO    6    3 


93.2<13  1   10 

7,<Hi2  3  n 

28.914  0    0 

21.070  IS     1 

988  4    0 


1,261   15    8 
2.0HI>  13    3 

64.5.-10    5    0 


l'ft«3,775     7  10 
Profit  and  Loss  Aooqunt  for  thk  Ykar  kxubu  30th  Ji:ne.  1891. 


Dr. 

£        B.  d. 

£       s.  d. 

General  charges — via.  : 

Directors*  foes  

1.875    O    O 

Auditors'  fees 

d2  10    U 

SaUries   „ 

7,222    7    0 

Staff  bonuses 

769    7     9 

584  18     1 

Law  cliarges  . 

Insuranoe 

770  14    0 

PoetA^.srf 
Travel 

2    4 

Adver 

14     1 

Incom 

15    3 

15,786  17     4 

Shan 

108  18    0 

Lo« 

447    7    3 

M 

.. 

2,1H4  17     7 

M 

4«7  19    2 

In. 

4.351     7     5 

Be 

19..354    2     1 

H2,7W    8  10 
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Cr.  £        g.   d. 

Bftlunce  from  last  Account 2,796  14    9 

Gross   profit,    including   net    profit  of   foreign  and 

colonial  branches 39,915  14     1 

£42,7 1 2    8  10 
Aj'propkution  AooorNT. 

Dr.  £      B.  d. 

Further  dividend  on  preferpnoe  shores    4,199  15  2 

Dividend  on  ordinary  ■•haret^  nt  the  rate  of  0  per 

cont.  per  a.nnum  for  i»ix  nu)iitl»fl 7,018     0  4 

Rednction  of  property  iicootmt .1,(KX)    0  0 

Reduction  of  preliminary  oxpenaefi  0-S<)    0  0 

BaUnce  carried  forward ,  3(>ft  II  r> 

ilS.l.'U     6  11 

Cr.  i;     s.    d. 

Balance    16,l.>i    «  II 

£15,154    6  11 

Baz^ncb-sheet  or  the  Fokeuin  asd  Coujnial  Branckks. 

Being  thebalAncefi  of  the  following  accounts  :  Viennn  (made  up  to 
December  31,  1H9U),  Temcsvnr  (made  up  to  June  ;W,  iHyi}, 
AuBtralia  (made  up  to  April  'M\  1891). 

Dp.  £,        B.   d.        £        P.  d. 

Creditors- 
Open  aoooufita  and  bills  payable  ...     26,267  10    4 
Unpaid  balance  of  purchase  price 

of  lund  secured  by  mortgage  ....        7,505    6    8 

33,772  17    0 

Balance  of    a^'seta    over    liabilities   transferred    to 
genemi  balance-sheet 64.530    5    0 

£98.303    2    0 

Cr.  £          ft.   d. 
Property— For  freehold  and   leasehold  Lands,  build- 
iugti,  plant,  tool8,  fixtures,  etc  .abVienna,  Temes- 

var,  and  in  Auatralia  ... 36,820     1    11 

Stock— For  goods  in  band,  in  process  of  manufacture 

and  materials 33,246     7  10 

Debtors- 8undi-y    accounts    (after    provision     for 

doubtful  debts)  and  bills  receivable 27,205     5     4 

Canh — At  bankers  and  in  hand     828  1/     4 

Shares  in  other  companies    10    0    0 

Australian  ausponso  items 192    9    7 

£98,3a3    2    0 


CITY    NOTES. 


BrastUan  SnDxnarino  Telegraph  Company. — The  receipts  for 

the  [MUit  week  were  £4,'1.S0. 

City  and  Soatb  London  Railway.  —The  rocciikts  for  tlie  week 
ending  13th  innt.  were  Cfi64.  The  aggregate  receipts  for  the 
half-year  ending  naiue  date  were  £7,523 

Western  and  Braxilian  Telegraph  Company. — The  receipts 
for  the  week  endetl  Sept.  11,  after  deducting  17  i)er  cent,  of  the 
gross  receipts  jwyable  to  the  IjOndonPlutino  Brazilian  Company, 
were  £2,971. 

Bniali    Kleotrloal    Engineering    Company,    Limited.— At    a 

meeting  of  the  Uirectora  of  this  Company,  held  on  the  14th  inst., 
it  was  resolved  to  recommend  the  payment  of  a  dividend  on  the 
preference  shares  of  the  Com^jauy,  and  also  a  dividend  on  the 
ordinary  shares,  both  at  t)tc  rate  of  6  per  cent,  per  annum,  for  the 
six  monthi»  ended  June  30,  1891. 

Moreoambe  Xlectrlo  Light  and  Power  Company. — Thie  Com- 
pany has  been  formed  with  a  capital  of  £15, (KK),  divided  in  50 
founders'  and  14,950  ordinary  shares  of  £1  ciich,  for  the  purpose  of 
supplying  electric  light  and  motive  power  in  Morocambe  and 
district.  After  7  l>er  cent,  has  been  paid  on  tho  ordinary  shares, 
the  surplus  is  to  be  divided  one-third  to  founders,  ono-Uilrd  to 
reserve,  and  one-third  as  further  dividend  od  the  ordinary  shares. 


PROVISIONAL  PATENTS,  1891. 


15075. 
15094. 


SEPTEMnER  7. 

An  Improved  portable  elootrio  lamp.     Robert  Thompson 

and  Horace  Seymour  Pyne,  Castletown,  laleof  Man. 

ImproTomonts  In  tho  manufacture   of  leaves   for  lamp, 

candle,  or  eleetrlo  light  shades.     Howard  Trotman,  228, 

Eustonroad,   London. 
15096.  Improvements  In    feed   moohontsm  In   relation  to  are 

lamps.      Albert  Augustus  (Joldston,  3,  MacDowall-road, 

Knafcrhbull-road,  Camberwell,  tendon. 
15123.  Improvements  in  or  oonneoted  with  ssrstems  of  oleotric 

distribution  wherein   olootrloal  storage   batteries   are 

nsod.     Henry  Edmunds,  47,   Lincoln's- inn-fields,   London. 
15125.  Improvements  in  electrical  storage  oells  and  elements 

therefor.      Alfred    J  omos    Jarman ,     11,    Furnival -street, 

Holborn,  London. 


15162. 

15208 

15214. 
15240. 

iu2as, 

I  r)27i>. 
15299. 

15321. 

15337. 

16363. 

15377. 
154<W. 

irj4(»7. 
15432. 

1544U. 
15480. 

154s:t. 


September  8. 
The     Improved  medloal   eleotrodfi    or    el*«tre-m«4M  I 

battery.      Mary   Ann  Hillock  and    Everard    Veiialjlt,t| 
BernerH-etreot,  London. 

Improvements  la  phonographs.    T^eorge  Edward  C 
191,  Fleet-street,  London.     (Thomas  Alva  Edison,  UbI 
Staten.) 

Improved  constmotion  of  telephone  ivoelver.    Rriz^l 
Koltert  Ha(|X!r,  160,  Kloet-fitreet,  lx>ndon. 
An     improvement     in     bobbins      for      dyBaatM-clMttt  I 
machines.     Siemens  Bros,  and  Co.,  Limited,  and  Pn»| 
Hiid.  28,  Southampton-buildings,  Liondon. 

Skitkmuf.k.  9. 
An  improved  miners'  electric  safety  lamp.      John  Bi«i| 
Thunia'*,  HriHtol  Hank  buildings,  Bristol. 
An  electric  apparatus  for  the  purpose  of  stortlni  nmi 
of    all    kinds.      Thomas    Johnson    and     JuJes    Gindr\::.( 
Mitton  Villa,  Hainthorpe-road,  West  Norwood. 
Improvements  In  electrical  signalling  apparatus^  efcld)  | 
designed  for  polloo  sorvlco       William    Robert  L^c,  ; 
Southamptonbuildingfl,   London.     (Tho  Now  Haven iVr>| 
Company,  United  States.)    (Complete  sp^ificatioa.i 

Seitemhek  10. 
An  Improved  oleetrloal  regulator  or  goveraer.    Em  | 
.\le.vantier  Claremont,  'J4(i,  Mosj>  lane  Ea.st     Manchot"! 
An  improvement    in    standard    eleotriool    ootidimw 
Alexmider    Muirhojid,  124,  Chnneery-lane,   l^ondon.     iC-z.  I 
ploto  cipecitication.) 

Improvements  in  altematlng-ourTSnt    motors.      Beii 
Charles  £dward  Jacoby,  21,  Finsbury-pavement,  londta 

SKin'EMBtiR  11. 
An  Improved  eleetrlo  globe  gallery   and  i 
John  WhjteliCJid,  42,  Anglesey -street,  Lo7«lL«,  nirmiogbM 
An  Improved  method  of  actuating  eleotrically-propslk 
tramcars,  portly  appIioablB  to  other  purposes.      Willn 
Swanwick  Loult,  W>,  Ciistlc-atroet,  Liver|KX)l. 
Improvements  In  galvanic   batteries.      r;aat4ivus  C< 
00a,  Market  stroot,  Munchoetor. 
Improvements  la  electrical  igniting  apporatms. 
Parker   und    William    ArmiMtcad,    47,     Lineoln'ti  tnci4 
London. 

Improved  apparatus  for  perlodieaUy  pasolng  i 
of  eloctrioity  through  a    conductor.      Robert    Harkai 
Twigg,  H,  Hrcam'H  buildinijf,  I/jndon. 

SsiTHMHETt  12. 

Improvomonts    in     or      relating     to     dynamo-i 
machines.     William   Phillii>s   Thomfwon,    6,    Lord-»>tr 
Livoritool.    (Louis  Dalilmann  and  Fritx  Kirster,  Ocrmoni 
Improvements    In     eleetrlo     lighting    and   tbo    tm 
therefor.       Juhn    ('layton    Mcwburn,    55,     Chanrery-I 
Ijondon.     (Paul  S«''e,  1> ranee.) 


SPECIFICATIONS  PUBLISH KD 

1S.S9. 
11589.  Kleotrlo  conductors,  eto.  <'rompton.   (Second  oditios.l 

1890. 
12S74.  Kloctrio  switch.     Bonne  (The  Actien  OosoIlPchAft  Mix 

<;ene»!t).     Sd. 
12^14.  Electric  Switches.     Jarman.     h<l. 
1312.1.   Electricity  meters.     Hookhani.     Md. 
]5Ht9.   Eleetrlo  dynamos,  eto.     Johnntone.     Hfl. 
165511.  Holding  telephone  receivers,  etc.  Thompson  (M<ioreV  M 
17-Hy2.  Elootrioal  condnotors.     1  'ouk  and  othera.      .Md. 
17^11.  Electrical  push  bntton   for  signalling   olroulto.      AM 

(Mewling).     i>\. 
1H890.  Bfaklng  copper  tubes,  etc.,  by  eleotrolysia.    Eltnoro.    f^ 

1891. 
UK47.  Printing  telegraphs   Linvilloand  Hettraansperger.  2ft.  t (A 
1113^.  Dynamo-elootrlo    maohinos,     eto.     I^ike     (Tho    Crodi*r 

Wheeler  Electiic  Motor  Couijjaiiy).     .Hd. 
11473.  Electromagnetic  motors.      Lake  (Tenia).     Sd 
I2o09.   Electrodes  for  socondary  batteries.  Fitziiatnck  (Sclk>ll0 

and  another).     6d. 


COMPANIES'  STOCK  AMD  SHAfi£  LIST. 


Name 


Brush  Co 

—  Pref.     

luiUa  Rubber,  Gutts  Foroha  ft  Telegrapli  Co. 

Uoiifio- to- House       

MtitiopoUtaQ  Electric  Supply 

Londuu  Electric  Supply     „.. 

Swan  United    

St.  .lauios' 

National  Telephone     

Electric  Conslructioa 

Weatminster  Electric 


Prtn 

Paid. 

WttfM* 

dai  J 

— 

$* 

— 

2 

10 

IH 

5 

» 

— 

10 

5 

U 

31 

a 

5 

ii 

10 

74 

— 

H 

i 

I 

J 
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NOTES. 


Zinc. — A  now  factory  for  the  wholesale  manufacture  of 
sine  is  about  to  be  established  at  Soumagne  in  France. 

Blackpool  Railway.— The  high  tides  at  Blackpool 
laat  week  washed  over  the  promenade  and  stopped  the 
electric  trams. 

Qlasffow  Tramcara. — It  is  understood  that  the 
Glasgow  Corporation  intend  placing  on  their  lines  100 
accumulator  cars,  as  used  on  the  Barking-road  lino, 

Chelsea  Electric  Station. — The  plant  at  the  Chelsea 
electric  light  .station,  Draycott-pTace,  is  being  remodelled, 
and  fresh  and  more  powerful  machinery  is  being  added. 

Lyoeam. — In  the  Lyceum  Theatre  the  footlights  and 
the  entire  auditorium  have  been  fitted  with  electric  light, 
the  current  being  supplied  fiom  the  Electricity  Supply 
Com]iany. 

Heat  Engine. — Messrs.  Edmumlson's,  oi  London  and 
Dublin,  have  on  view  at  their  Dublin  office  a  Bailey- 
Friedrich  motor,  driving  a  dynamo  for  u  small  installation 
of  electric  light. 

Chnroh  Lighting'  at  Boarnemonth. — It  has  been 

resolved  to  adopt  the  electric  light  in  Holy  Trinity  Church, 
Bournemouth.  Tho  system  will  be  similar  to  that  at  the 
Temple  Church,  London. 

Battersea. — The  Battersea  Vestry  has  appointed  a 
special  committee  to  consider  and  re[)ort  upon  the  question 
of  lighting  the  parish  by  electricity,  the  cost,  advisability, 
and  course  to  be  adopted. 

Glasgow  Branch. — Messrs.  Woodhouse  and  Rawson 
United,  Limited,  inform  us  that  they  have  just  opened  a 
branch  at  Glasgow  under  the  management  of  Mr.  B.  F. 
Hr.ward,  who  is  appointed  their  agent  for  Scotland. 

Heating  Railway  Cars. — Two  French  engiueers, 
MM.  Courcellesand£[u,areattempting  to  introduce  a  method 
of  warming  railway  carriages  by  the  heat  radiated  from 
a  grate  of  leaden  bars  through  which  current  is  passed. 

Nelson  (Lanos.)> — The  Nelson  Town  Council  have 
received  orders  for  the  600  lights  which  they  required  to  be 
guaranteed  preparatory  to  providing  the  electric  light  for 
public  use,  and  prompt  measures  will  now  be  taken  to 
supply  the  light. 

Eastbourne. — As  we  surmised,  the  figure  100  c.p.  in 
the  report  given  in  our  last  isaue  is  an  error,  and  the  figure 
should  have  been  1,000  c.p.  The  arc  lamps  referred  to  are 
2,000  c.p.  nominal,  and,  as  is  usual,  are  taken  to  be  about 
1,000  c.p.  actual. 

liightning  Condaotors  for  Bombay. — Mr.  Jos. 
Blackburn,  of  Nottingham,  has  been  awarded  the  contract 
for  the  whole  of  the  lightning  conductors  for  the  new 
Municipal  Buildings,  Bombay,  and  they  are  now  being 
specially  made  by  him. 

Private  Lighting. — Mr.  Kemp-Welch  has  had  the 
electric  light  at  his  residence  at  Sopley,  near  Ringwoo*! 
(Hants),  for  some  time.  The  River  Avon  passes  by 
Sopley,  and  not  only  does  the  old  mill  grind  the  corn,  but 
the  same  waterwheel  creates  light  for  the  large  house. 

Railway  Stores. — Tenders  are  to  be  given  out  on 
October  5  for  railway  stores,  amongst  other  materials  for 
telegraph  wires  and  instruments,  by  the  Lancashire  and 
Yorkshire  Railway.  Particulars  can  be  obtained  on  appli- 
cation at  the  Store  Department,  Osborno  street,  Manchester. 

Mill  Lighting. — Wo  are  informed  by  W.  Farrar,  the 
London  agent   for  Wilson    Hartnoll,  Leeds,  that   he  has 


secured  the  order  for  the  electric  lighting  of  the  new  flour 
mille  for  Messrs.  James  Tucker,  Limited,  Cardiff.  When 
complete  these  premises  will  rank  amongst'  the  largest  in 
the  country. 

Electric  Cycle  Lamp. — We  see  it  stated  that  an 
electric  cycle  lump,  weighing  no  more  than  the  oil  lamp 
"  King  of  the  Road,"  is  being  introduced.  The  inventor  is 
Mr.  George  L.  Gowlland,  and  the  patents  (of  course,  there 
are  patents  and  a  company  to  follow)  belong  to  the 
Gowlland  Light  Syndicate. 

Rome. — The  town  authorities  of  Rome  have  under  con- 
sideration a  request  for  the  concession  of  a  series  electric 
railway,  which  is  intended  to  connect  together  the  squares 
Populi,  Venezia,  San  Petro.  Strozzi,  and  Transtevere.  The 
com|>any  will  be  distinct  from  that  which  obtained  the 
concession  for  the  Tivoli  tramways. 

Electric  Clocks. — For  those  interested  in  the  question 

of  electric  clocks  an  article  in  the  Ingenie^ir  Conseil  of 
Brussels  for  September  20  may  be  useful.  The  Vande  Plancke 
system  used  by  the  Soci6t(^'  Anonyme  dea  Horlogea 
Elcctriques  de  Saint-Nicholas  (Waes)  is  described,  showing 
regulation  through  many  different  clocks. 

African  Telegraphs. — A  number  of  German  officials 
have  started  to  East  Africa  to  run  a  250-mile  telegraph 
line.  The  polos  are  made  by  the  Austrian  Maneamann 
Pi(>o  Works,  being  steel  tubes  in  halves,  one  half  of  which 
slips  inside  the  other.  The  Manesmann  Works  have 
already  received  other  orders  from  abroad. 

Edinburgh. — At  a  meeting  of  the  Lord  Provost's  Com- 
mittee of  the  Edinburgh  Town  Council  on  Wednesday, 
September  16^  a  letter  was  read  from  Messrs.  George  Deas 
and  Co.,  St.  Andrew-square,  submitting  a  prospectus  of  the 
Edinburgh  Electric  Supply  Corporation,  Limited,  and 
was  remitted  to  the  Electric  Lighting  Sub-Committee. 

Opera  by  Telephone. — Last  Friday  night  the  Prince 
of  Wales  Theatre,  Birmingham,  was  connected  by  telephone 
with  numerous  places  in  Worcester,  and  the  comic  opera, 
"  The  Nautch  Girl,"  was  heard  by  numerous  small  and 
widely  separated  audiences  in  Worcester.  The  experiment 
was  very  successful,  the  different  numbers  being  heard  very 
distinctly. 

Mauritius  Cable. — A  cable  having  been  projected  by 
the  French  colony  at  Mauritius  to  pass  through  one  of  the 
Diego  Suarez  islands,  Tamatave,  and  Reunion,  the  English 
governor  has  refused  hie  permission,  for  the  reason  that  in 
case  of  war  Mauritius  would  be  at  the  mercy  of  France  for 
its  news,  and  has  insisted  on  the  line  going  by  way  of  Mahi^ 
and  Zanzibar. 

Westminster  Company. — The  Westminster  Electric 
Supply  Corporation's  stations  at  Belgravia  and  Mayfair  are 
both  working.  The  stations,  however,  are  not  completely 
finished,  and  are  not  yet  even  out  of  the  builders'  hands. 
The  continued  and  increasing  demand  for  house  lighting  in 
these  districts  speaks  exceedingly  well  for  the  prospects  of 
the  company. 

Electric  Light  in   Egypt.— The  ^     'sh   Consul  at 

Alexandria  reports  oflicinlly  that  it  '                    shortly  to 

introduce  the  electric  light  in  the  j  express, 

and  it  u  probable  that  before  lo  mini  will 

be  lighted  by  electricity.     One  trie  light 

is  established  at  Alexandria,  b  stablish- 
menta  have  adopted  it. 

Vibration.  —  The    Ama  impany, 

Limited,  have  applied   for   a  Qattis) 

Electricity  Supply  Company  »using 

a  nuisance  by  their  raachini  k^v^^iA 
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from  il  different  people  to  testify  us  to  shaking  windows 
and  the  impossibility  of  a  good  night's  sleep.  The  case 
was  ordered  to  stand  over  the  vacation. 

Old  Stndents'  Dinner. — The  annual  dinner  of  the 
Old  Students'  Assoijiation  of  the  City  and  Guilds  of  London 
Institute  will  take  place  at  the  Holborn  Bestaurant  on 
Saturday  evening,  October  3rd,  at  7  o'clock.  Each  member 
has  the  privilege  of  introducing  one  friend.  The  tickets 
(4s.  6d.  each)  can  be  obtained  from  the  hon.  secretary,  88, 
Queen  Victoria- etroot,  E.G.     A  largo  gathering  is  expected. 

Olasgow   Coanolllors  to   Visit   Frankfort.  —  In 

view  of  the  introduction  of  the  electric  light  by  the 
Corporation  of  Glasgow,  and  also  of  the  adoption  of 
electricity  for  tramway  propulsion,  it  is  understood  that 
a  proposal  to  send  a  deputation  to  visit  the  Frankfort 
Electrical  Exhibition  is  under  consideration,  this  being 
the  most  complete  and  advanced  undertaking  of  the  kind 
yet  held. 

Aooringrton. — The  Accrington  Town  Council  some  time 
ago  had  the  Ciuestion  of  transfer  of  the  gas  plant  brought 
before  them.  They  afterwards  appointed  a  committee  to 
go  into  reported  irregularities  of  the  gas  company,  and  the 
Parliamentary  Committee  now  recommond  that  itisdesirable 
that  the  Corporation  should  proceed  forthwith  to  establish 
an  electric  central  station,  under  the  power  of  their 
provisional  order  obtained  last  year, 

Chicago  Exhibition. — Sir  H.  Trueman  Wood  and 
Mr.  Dredge,  the  British  Royal  Commissioners  for  the 
Chicago  Exhibition,  have  selected  as  the  site  for  the  British 
Government  building  the  prettiest  spot  in  Jackson  Park, 
situated  on  the  shores  of  the  lake,  and  commanding 
splendid  views  of  the  exhibition  buildings  and  grounds  in 
every  direction.  The  Building  Committee  has  confirmed 
their  choice,  and  granted  the  site  selected. 

Contracts. — The  following  contracts,  which  are  shortly 
to  be  decided,  may  be  useful  field  for  electrical  engineers  : 
Carlisle,  new  public  library,  Mr.  W.  Howard  Smith,  city  sur- 
veyor; Blackpool,  new  promenade  pier  for  the  Blackpool  South 
Shore  Pier  Company  ;  Bristol,  extension  of  the  Avonmouth 
Docks,  Mr  J.  McCurrick,  engineer,  Cumberland  Basin, 
Bristol ;  Downpatrick  (Ireland),  new  water  works  for  the 
Guardians;  Pimlico,  new  pumping  station  for  the  London 
County  Council. 

Sea-Water  Battery. — The  indefatigable  M.  Trouv6 
h&s  been  astonishing  the  French  Academy  of  Sciences  by 
his  design  for  an  electric  boat  propelled  by  a  sea-water 
battery.  The  plates  are  sunk  in  the  sea  under  the  boat  by 
way  of  a  kind  of  keel,  and  drive  a  large  rotary  wheel  by 
means  of  a  motor.  Pulleys  raise  or  lower  the  plates  of 
zinc  or  copper  as  required.  Interesting  as  a  scientific  i<j7ir 
deforce^  it  is  hardly  Hkely,  we  should  fancy,  there  will  be 
much  use  in  this  proposal. 

Pisa, — The  electric  lighting  for  the  town  of  Pisa  is 
offered  for  public  contract.  The  scale  of  charges  contains 
a  peculiarly  stringent  clause  with  reference  lo  stoppages. 
For  each  interruption  of  current  of  one  quarter  of  an  hour 
a  fine  will  be  enforced  on  a  shding  scale,  according  to 
current,  from  5f.  to  l^OOOf, ;  if  two  occur  in  the  same 
month  it  may  rise  to  2,000f.  The  conductors  for  this 
central  station  may  be  overhead  or  underground,  but  in  the 
second  case  they  will  require  to  be  placed  22ft.  beneath  the 
surface. 

Copper. — The  supply  of  copper  has  been  increasing 
with  great  strides  :  1887,  223,078  tons  ;  1888,  258,026  tons; 
1889  (notwithstanding  the  collapse)  2Gl,6dO  tons  ;  and 
1890,  a  further  jump  to  269,685  tons.  The  most  striking 
expansion  la  in  America — 25,010  tons  in  1S80  to  116,325 
tons  in  J890,     With  regard  to  prices,  in  1880  it  was  ^63 


per  ton,  in  1885  it  had  fallen  to  £44,  and  in  the  following 
yoar  it  reached  its  lowest  of  recent  years,  X40.  6e.  b 
1888  it  sprang  to  £76,  and  in  1890  the  price  was  154 
per  ton. 

Electrical  Fire  Calls  for  Tannton. — Tenders  an 
invited  for  supply  and  erection  of  electrical  fire  calls  wxthia 
the  borough,  for  the  Taunton  Town  Council.  Plan,  spodt 
cation,  and  other  information  may  be  obtained  at  the  offioi 
of  the  water  works  manager,  Municipal  Buildings 
Taunton.  The  contractor  must  be  prepared  to  gin 
securities  for  carrying  out  the  contract  if  required  to  do  ml 
Sealed  tenders,  endorsed  "Tender  for  Fire  Callfl,"  tok 
sent  by  October  5,  addressed  to  Mr.  T.  Meyler,  town  ckrk, 
Taunton. 

The  New  Postmaster-General. — The  importAnl 
position  of  Postmaster-General  of  Great  Britain,  left  vacant 
by  the  death  of  Hon.  Cecil  Kaikes,  has  been  accepted 
by  Sir  James  Fergusson.  He  was  born  in  Ediuburgh,  io 
1832,  educated  at  Rugby  and  Oxford,  served  in  the  Crimew 
campaign,  has  been  Under-Secretary  for  India  and  for  the 
Home  Department ;  he  was  appointed  Governor  of  Scott) 
Australia  in  1868,  and  in  1873  became  Governor  of  Ne» 
Zealand  ;  from  1880  to  1885  he  was  Governor  of  Bombay, 
and  since  then  has  been  Under-Secretary  for  Foreign 
Afiairs. 

Crystal  Palace  Company. — The  Board  of  Trade 
have  informed  the  Lewisham  District  Board  of  Works, 
with  respect  bo  the  Crystal  Palace  and  District  Electric 
Lighting  Order,  1890,  that  the  undertakers  have  satisfied 
the  Board  of  Trade  that  they  are  in  a  position  fully  and 
cfEcienLly  to  dincharge  the  duties  and  obligations  imposed 
upon  them  by  the  order  throughout  the  area  of  supfily,  but 
asking  for  any  observations  which  the  Lewisham  Botnj 
desired  to  make  thereon.  The  matter  was  referred  to  t 
committee  to  consider  the  question  of  a  uniform  system  of 
laying  the  wires. 

Electric  Buttonhole  Lamps. — The  great  omnibus 
strike  seems  to  have  brought  out  a  new  field  for  electric 
lampSf  if  we  are  to  believe  a  statement  in  the  evening 
papore.  Tickets  are  now  compulsory  on  all  omnibuses,  and 
an  army  of  inspectors  examine  them.  At  night  this  ifi 
difficult,  and  several  electric  omnibu3  inspectors  now  pooiea 
a  small  electric  buttonhole  lamp,  which  is  worked  by  a  pocket 
battery*  On  asking  for  the  passengers*  tickets  the  inspector 
has  only  to  touch  the  battery,  and  a  vivid  light  reveals  the 
number  and  particulars  of  the  printed  slip.  The  idea  is 
still  in  the  experimental  stage. 

City  liig^htiner. — The  first  meeting  of  the  City 
mission  of  Sowers  since  the  recess  was  held  on  Tuesda; 
Guildhall,  Mr*  S.  Scott  presiding.  In  relation  to  the  electric 
lighting  of  the  City,  the  chairman  reported  that  during  the 
recess  ho  and  the  solicitor  had,  at  the  request  of  the  Board 
of  Trade,  satisfied  themselves  as  to  the  due  constitution 
and  the  adequate  subscriplion  of  the  capital  of  the  City  of 
London  Electric  Lighting  Com{>any,  and  they  saw  no 
objection  to  the  projjosed  transfer  of  the  contracts  from  the 
Brush  and  other  companies  to  that  company.  The  Com- 
mission approved  this  decision. 

Dufftown. — The  good  people  of  Dufi'town  are  emulous 
of  the  movements  of  those  of  Inverness,  alluded  to  last 
week.  At  the  meeting  of  the  Police  Commissioners  on 
Monday,  Provost  Symon  proposed  that,  in  view  of  the 
future  lighting  of  the  town,  a  competent  electric  engineer 
be  employed  to  report  on  the  adaptability  and  economy  of 
electric  lighting  for  the  town.  The  motion  was  a^^ed  to, 
and  the  clerk  was  instructed  to  ascertain  from  the  town 
clerk  of  Inverness  the  name  and  address  of  the  engineer 
employed  to  report  on  the  feasibility  of  lighting  Inveraeei 
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4,000  fa.p,  is  capable  of  being  utilised.  This  can  be 
raised  to  30,000  h.p.  Besides  aluminium,  M.  Adolphe 
Minet  intends  to  carry  out  the  electrical  extraction 
of  other  metals  and  metalloids,  particularly  those  elements 
of  which  the  oxides  are  irreducible  by  carbon,  and 
for  which  the  procejases  of  electrolysis  by  high-temperature 
fusion*  of  which  M.  Minet  is  the  originator,  is  suitable, 
He  intends  to  also  develop  the  applications  of  electricity 
to  chemistry  and  the  refinement  of  metals. 

Kidderminster. — At  a  meeting  of  the  Kidderminster 
Town  Council,  on  Wednesday,  the  Law  Committee 
reported  that  the  Act  confirming  the  Kiddermmater 
Electric  Lighting  Provisional  Order  having  been  passed, 
Messrs.  Dyson  and  Co.,  the  parliamentary  agents  employed 
by  the  Town  Council,  had  sent  in  their  bill  of  costs 
amounting  to  X20L  12s.,  which  they  recommended  be 
paid.  The  town  clerk  having  applied  for  some  payment  in 
respect  of  his  services  in  this  matter,  as  the  conduct  of 
parliamentary  business  was  not  contemplated  as  being 
among  the  duties  to  be  performed  for  his  salary,  the  com- 
mittee recommended  that  he  be  allowed  £20,  in  addition 
to  his  salary,  for  the  work  he  had  performed.  The  Mayor 
moved,  and  Mr.  Harvey  seconded,  the  adoption  of  the 
report.  Mr.  Holloway  objected  to  this,  and  moved  an 
amendment,  but  the  motion  was  eventually  curried.  The 
principal  items  in  the  account  were  £106  for  printing  and 
£80  for  parliamentary  agents'  fees. 

Utilising    Water    Power    in    Devonshire.— Mr. 

Alfred  Eccles,  writing  to  the  IVesUra  Morning  News  with 
reference  to  utilising  water  power,  says :  "  Devonshire, 
with  its  abundant  water  power  properly  utilised,  will  need 
in  the  future  to  acknowledge  not  only  no  inferiority,  but 
may  claim  absolute  superiority  to  many  coal-producing 
counties  as  a  seat  lor  manufacturing  industries,  free  as  it 
will  be  from  all  the  drawbacks  of  smoke  and  dirt  insepar- 
able from  the  large  use  of  steam  and  factory  chimneys.  I 
have  often  thought,  indeed,  that  the  irue  solution  of  many 

^of  our  sanitary  difficulties  may  be  found  in  the  transmission 
of  electricity  by  wire  to  a  distance,  for  use  as  power,  light, 
and  heat,  so  that  it  will  be  possible  to  settle  our  manufac- 
turing populations  iu  model  towns,  with  ample  space  and 
modern  sanitation,  so  reversing  the  present  evil  process  of 
drawing  labour  from  the  country  to  the  already  over- 
populated  towns,  by  carrying  manufactures  where  labour 
can  be  carried  on  under  the  most  healthful  conditions." 

Sleotrio  Tramways  for  Bradford,  —  Electrical 
engineers  will  be  pleased  to  learn  that  Mr.  Holroyd  Smith, 
after  achieving  his  success  at  Blackpool^  is  now  in  fair  way 
of  obtaining  a  fresh  conquest  for  electric  traction  at  hts 
native  town  of  Bradford.  A  trial  has  been  agreed  upon  by 
the  Municipality  on  the  overhead  system,  on  the  Wakefield- 
road  Tramway,  and  Mr.  Holroyd  Smith  has  undertaken 
to  run  an  electric  car  for  six  weeks  to  prove  the 
success  of  the  system.  The  car  will  be  provided 
at  his  own  expense,  whilst  the  current  is  to  be  obtained 
from  the  municipal  central  station.  The  Corporation  will 
pay  the  expense  if  the  ex[)eriment  prove  a  success,  other- 
wise they  will  only  bear  the  loss  of  the  current.  If  satis- 
factory, and  the  system  is  adopted,  Mr,  Holroyd  Smith  is 
to  be  appointed  electrical  engineer.  The  car  is  to  carry  36 
passengers,  and  will  run  on  one  of  the  Bradford  Tramway 
Company's  lines.  His  recent  statement,  received  as  a  hyper- 
bole, that  he  would  equip  a  line  at  his  own  expense,  is  appa- 
rently to  become  a  fact. 

Factory  Liglitingr, — Messrs.   Dobson  and  Barlow,  of 

Bolton,  have  for  some  time  {)aat  had  their  factories  lighted 
by  380  incandescent  lamps,  Kecently,  however,  a  new 
system  has  been  introduced,  which  seems  to  be  a  modifica- 


The  Electro-Harmonic  Society. — The  first  smoking 
concert  of  the  Electro  Harmonic  iSociety  will  take  place  on 
Friday,  October  2,  1891,  at  the  St.  James's  Hall  ReaUurant 
(Banquet-room),  Regent-street,  W.,  at  8  o'clock.  Artistes  : 
Mr.  James  Brown,  Mr.  Albert  James,  Mr.  Arthur  Thomp- 
son, Mr.  R.  Hilton  ;   violin,  Mr.  T.  £.  Gatehouse  ;  piauo- 


tion  of  that  occasiomilly  used  of  throwing  the  arc  light  op 
on  the  whole  ceiling,  so  that  a  diffused  light  is  everywhere 
given.  Alderman  Dobson,  a  member  of  the  firm,  wbco 
in  France,  observed  a  system  of  lighting,  the  invention  d 
MM.  E.  and  P.  Sc^e,  of  Lille,  electrical  engineers.  Mt 
Dobson  has  introduced  this  system  into  his  worlss  it 
Bolton,  with,  it  appears,  veiy  satisfactory  reeulU.  Th« 
lamp  is  an  improved  arc  lamp  with  two  negatives  and  two 
positives  in  contact,  the  light  being  thrown  upwards  by  t 
largo  motal  reflector  to  the  whitewashed  ceiling.  The  light 
is  a  soft  brilliant  white  of  wondrous  diffusive  power.  The 
380  incandescenta  are  replaced  by  26  of  these  lampe,  giviog 
31,200  c.p.  against  6,840  c.p.  of  the  smaller  globes.  Then 
is  15  per  cent,  loss  iu  reflection;  the  arc  lamps  have  qo 
clockwork  and  require  less  current  than  the  incandasocnt 
lamps. 

O^erhcEid  Electric  Tramoars  for  WaiBalL— b 
was  unanimously  decided  at  a  meeting  of  the  directors  sdI 
shareholders  of  the  South  Staffordshire  Tramways  Com- 
pany, held  on  Thursday  Lst  week,  at  Darlaston,  to  adojA 
the  overhead  system  of  electric  tramcars  in  place  of  tlM 
present  steam  traction  for  the  towns  of  Walsall,  Wednafr 
bury,  and  Darlaston.  It  was  further  decided  to  authonn 
the  creation  and  issue  of  £50,000  worth  of  debenture^ 
bearing  interest  of  5  per  cent,  to  carry  out  tfa« 
system.  It  was  explained  that  the  electric  tracUoo 
would  save  at  least  3d.  per  mile  upon  the  present  cost  d 
working  by  steam.  The  local  authorities  have  given  their 
titianimous  consent,  and  the  contract  will  be  commenced  u 
once.  A  similar  system  is  at  work  in  several  large  centm 
in  America,  and  it  will  be  remembered  that  Mr.  F,  Brown, 
of  Walsall,  was  recently  commissioned  to  travel  in  the 
States  and  rejwrt  upon  the  method  of  working.  Th« 
electric  tramway  will  be  the  second  having  overhead  con- 
ductors in  the  United  Kingdom,  and  will  be  the  longest 
The  working  both  of  this  line  at  Walsall  and  that  dov 
almost  ready  at  Leeds  will  be  watched  with  the  keenest 
interest. 

Pnority  in  Altematiner-Cnrrent  Motors. —  The 
article  which  we  reproduced  on  September  1 1th  from  our 
New  York  namesake,  discussing  the  priority  of  discovery 
of  the  alternate-current  motor,  claimed  this  priority  most 
emphatically  for  Mr.  Nikola  Tesla,  who  on  October  7th, 
1887,  filed  an  application  for  patents  in  America,  having 
already  built  and  shown  his  machine  in  work  and  formed 
a  company  to  exploit  it  some  months  before  this.  Mr. 
Tesla  was  run  very  close  in  claim  for  priority  by  Bdr. 
llaael wander,  whose  machine,  built  in  1887,  is  now  being 
shown  at  work  at  the  Frankfort  Exhibition.  We  have 
enquired  of  Messrs.  Lahmeyer  and  Go.,  of  Frankfort, 
who  hold  the  Haselwander  patents,  as  to  the  eract  dates 
of  the  construction  of  this  motor.  They  state  that  the 
first  Haselwander  rotary-current  motor  was  constructed  in 
the  summer  of  1887,  and  was  set  to  work  on  October  12th, 
1S87.  The  first  application  for  a  patent  for  the  said  motor 
was  made  on  the  21st  July,  1888.  As  the  patents  were 
applied  for  by  Tesla  on  October  12tb,  1887,  and  were 
actually  issued  on  May  lst,  1SS8,  17  days  before  the 
publication  in  England  of  Prof.  Ferraris^s  Italian  paper  on 
'*  Alternating  Motors,"  and  two  months  and  a  half  before 
the  date  of  Haselwander's  patent,  this  would  seem  to  sei 
the  question,  at  any  rate  with  the  present  data  before 
in  favour  of  Mr.  Tesla. 
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Mr.  Alfred    E.   Izard ;    humorous    aelectiuns,  Mr. 

eorge  Pritchard.    Musical  directors  :  Mr.  T.  K  Gktohonse 

ad  Mr.  Alfred  Izard.     A  Broadwood  piano  will  be  used. 

lio    programme  will  be  as  follows  :   Part  I. — Glee,  "  By 

elia'e  Arbour  "  (Horsley),  Messrs.  Brown,  James,  Thomp- 

>n    and  Hilton  ;   song,  *•  By  the  Fountain "  (S.  Adams), 

■r,  Albert  James  ;  new  song,  "  The  Landlord's  Daughter  " 

iW".     H.    Jude),    Mr.    Robert    Hilton  ;     pianoforte    solo, 

l-Prelude  and  Fugue  in  E  minor "  (Mendelssohn),  Up.  .Hft^ 

"a.  1,  Mr.  Alfred  E.  Izard  ;   glee,  "  Haste  ye,  soft  Galea '' 

tfartin) ;  song,  Mr.  Arthur  Thompson  ;   hviraorous  sketch, 

Cr.  George  Pritchard.     Part  H. — Duot  (violin  and  piano)i 

^  Guillaumo  Toll  "  (Do  Beriot  and  Osbonie)^  Messrs.  Izard 

Jid  Gatehouse  ;  old  French  air,   **  I  love  but  thee,"  Mr. 

Libert  James;    German  song,   "My  lodging  is  the  cellar 

lere  "  (traditional),  Mr.  Robert  Hilton  ;  violin  solo,    '*  Pot- 

>ourri  of  Scotch  Melodies,"  Mr.  T.   E.  Gatehouse  ;  catch 

ong,    "  Would  you   know   my    Delia's  charms "  (Webbe), 

dr,    Arthur  Thompson  ;    glee,    '*  Mynheer   van   Dunck " 

^BiRhop). 

Montreal  Exhibition. — An  international  electrical 
Exhibition  and  a  convention  have  just  been  held  at 
Montreal.  Sir  Donald  A.  Smith,  governor  of  the  Hudson's 
Bay  Company  and  M.P.  for  Montreal  West,  says  the  Timr% 
pened  the  exhibition,  the  chief  features  of  which  were 
■upplied  by  the  Thomson-Houston  and  Edison  Companies. 
Sir  William  Dawson,  in  welcoming  the  delegates,  remarked 
that  M'Gill  University,  of  which  he  is  principal,  was 
about  to  come  into  possession  of  a  fully-equipped  depart- 
ment of  electrical  onginooring,  through  the  liberality  of 
a  prominent  citizen  of  Montreal.  Mr.  Erastus  Wiman 
was  also  among  the  speakers,  and  improved  the  occasion 
by  commending  such  gatherings  as  likely  to  pro<luce 
better  relations  between  the  Republic  and  the 
Dominion.  He  cited  the  notable  fact  that  more  telephouoa 
were  used  in  Toronto  and  Montreal  than  in  any  other  cities 
on  the  American  continent.  Apart  from  telephone  and 
telegraph  service,  however,  Canada  was  behind  her  neigh- 
bour. He  referred  especially  to  the  rapidity  with  which 
electricity  was  superseding  horse  power  on  street  tramways, 
one  result  being  a  marked  increase  in  the  values  of  real 
estate.  At  the  ensuing  convontioT»,  Mr.  W.  Hornsby, 
director  of  tho  electrical  department  of  the  Chicago  Workl'S 
Fair,  said  that  it  was  proposed  to  hold  a  World's  Electrical 
Congress  in  connection  with  the  Fair.  Such  a  cotigress,  he 
urged,  would  do  great  good  by  leading  to  a  revision  of 
nomenclature,  a  unification  of  standards,  and  maiiy  other 
reforms. 

Ransome-Sims  Catalogae. — Amongst  makers  of 
steam  engines  for  all  and  every  purpose  few  makers  have 
been  more  successful  than  Messrs.  Kansomes,  Sims,  and 
Jefferies,  Limited,  of  Ipswich,  whose  latest  catalogue  of 
engines  is  just  issued.  Their  successes  in  exhibitions 
include  118  gold  and  229  silver  medals.  Their  factory, 
situated  at  Ipswich,  now  covers  more  than  12  acres  of  land, 
and  employs  over  1,400  men  and  boys.  It  can  be  reached 
in  an  hour  and  a  half,  and  intending  customers  can  often 
see  their  type  of  engine  at  work.  Our  readers  being  more 
particularly  interested  in  electric  light  engines,  we  need 
only  allude  to  the  types  of  engine  suitable  for  this  purpose. 
A  patent  automatic  governor  expansion  gear  introduced  for 
this  type  of  engine  has  given  excellent  results.  Various 
designs  are  made  of  portable  and  semi-]>ortable 
engines,  and  for  station  work  a  special  high-pressure 
steam  engine  on  wrought-iron  girdor  frame,  and  compound 
stationary  engines  with  sc]>arate  boilers  fitted  with  the 
automatic  expansion  gear,  8  h.p.  to  50  h.[>.,  give  groat 
regularity  of  speed.  Short-stroke  and  long-stroke  stationary 
engines,  with  or  without  Corliss  gear,  are  very  fully  illus- 


trated in  this  catalogue,  and  boilers — Cornish,  Lancashire, 
multitubular,  or  vertical — are  specially  treated.  One  type 
of  engine  lately  introduced  is  a  neat  wall  engine  for  situa- 
tions whore  space  is  limited.  It  is  fixed  either  inside  or 
outside  (with  a  pent-house)  of  a  main  wall,  and  can  then 
easily  be  used  to  drive  a  dynamo  either  on  the  upper  floor 
or  upon  a  bracket,  in  this  way  saving  the  necessity  for 
extra  site.  Tho  catalogue  is  one  which  every  electrical 
engineer  should  [>08so.s8. 

The  Crystal  Palace  Station. — The  Electric  Installa- 
tion and  Maiiaenanco  Company  for  the  supply  of  electricity 
to  the  Crystal  Palace,  Sydenham,  and  district  was  offered 
to  the  public  in  the  third  week  in  August,  and  the  shares 
were  then  allotted.  The  work  of  installation  was  imme- 
diately proceeded  with,  and  the  progress  made  will,  we 
think,  rather  astonish  our  readers.  Immediately  after 
allotment,  Messrs.  J.  E.  H.  Gordon  and  Co.,  11,  Pall-mall, 
received  tho  order  to  (jroceed  with  the  works,  and  the  con- 
struction was  at  once  put  in  hand,  and  the  whole  of  the 
electrical  machinery  will  be  ready  for  testing  in  a  few  days. 
The  engines  and  boilers  are  promised  for  delivery  in 
another  three  weeks'  time,  and  the  completing  of  the 
cetitriil  station  at  Springfield  ia  being  pushed  on  day  and 
night  by  relays  of  men.  The  laying  of  the  mains  from 
Springfield  to  the  Crystal  Palace  will  commence  in  a  few  days, 
and  all  will  be  completed  in  ample  time  for  theopening  of  the 
electrical  exhibition  at  the  Crystal  Palace  on  January  1st. 
The  station  at  Springfiehl  is  to  have  a  capacity  of  20,000 
lights,  and  the  whole  power  of  it  will  in  the  first  instance 
be  convoyed  to  tho  Crystal  Palace,  about  a  mile  and  a  half 
distant,  and  will  be  supplied  to  exhibitors,  either  for 
lighting  or  power  puriK>BOs,  at  the  rate  of  6d.  per  unit.  A 
considerable  proportion  of  the  current  available  has  already 
been  applied  for  by  intending  exhibitors.  At  the  close  of 
tho  exhibition  the  power  will  bo  available  to  supply  houses 
in  Sydorihum  and  district  through  distributing  mains,  which 
will  meanwhile  have  been  laid.  The  system  of  distribution 
is  a  direct  current,  at  1,000  volts,  with  motor  transformers, 
which  transform  ilown  to  100  volts. 

Millbank*street  Station.  —  The  central  electric 
station  of  tho  Westminster  Electric  Supply  Company, 
at  Millb.ink  street,  which  is  situated  close  to  the  Houses  of 
Parliament,  adjoining  the  river,  is  about  to  have  its  present 
platit  very  largely  increased,  and  in  a  few  weeks  the  output 
will  bo  nearly  double  its  present  figure.  The  machines 
now  in  use  consist  of  four  Goolden  dynamos,  driven  direct 
by  Willana  engines.  Tho  output  of  each  is  about  400 
amperes  at  110  volts;  the  engines  are  of  100  h.p.  Two 
of  these  dyivanios  are  exclusively  resented  for  the  Houses 
of  Parliament.  They  charge  a  si}ecial  set  of  accumulators, 
and  have  their  own  switchboard.  These  machines  have  been 
in  use  nearly  a  year  and  a  half,  and  have  worked  perfectly. 
Opposite  are  two  Edison-Hopkinson  machines  of  the  latest 
{Mittcrn,  made  by  Messrs.  Mather  and  Piatt.  Those  are 
larger  than  the  Goolden  machines,  and  are  worked  by  similar 
Willans  engines  of  200  h.p.  Two  more  machines  of  similar 
power  will  be  added  directly,  but  these  will  be  Goolden 
machines.  When  these  are  added,  all  four  will  work  in 
[Kirallel  with  machines  at  Eccle&ton  place  on  the  three-wire 
system.  They  will  work  at  about  220  volts  pressure,  giving 
500  amperes.  The  present  nightly  output  is  about  1,100 
ani|)ere8.  There  arc  three  set3  of  accumulators,  56  in  each 
set.  One  set  is  devoted  to  Houses  of  Parliament  work,  tho 
other  two  to  the  general  circuit.  At  iireBont  steam  is  supplied 
from  three  Babcock  and  Wilc-<  ""^ut  two  more  will 

shortly   be  added   to  me«  d  demand.    The 

pressute  used  is  150lb.  'he  accumulators 

are   of   the   Cromptoi  VS  phites  ct^ch. 

Axon  meters  are  usee 
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This  result  could  only  be  obtained  by  mechanical  means  at 
the  expense  of  a  considerable  complication  of  gearing. 

In  view  of  the  very  excellent  results  obtained  with  this 
GO  ton  travelling  crane,  Messrs.  Schneider  and  Co,  have 
decided  to  apply  electric  gearing  to  cranes  of  10,  30,  and 
60  tons. 


HEILMANN  SYSTEM  OF  ELECTRIC  TRACTION  FOR 
RAILWAY  TRAINS. 


L 


We  have  already  urged  the  advantages  of  electric 
traction  for  tramway  and  underground  railways  with 
BufiBcient  frequency  for  there  to  be  any  need  to  dwell 
further  upon  this  side  of  the  question.  The  smoocaness  of 
motion,  the  absence  of  vibration,  the  facility  of  starting,  are 
all  points  which  characterise  this  mode  of  traction.  If, 
added  to  these  advantages,  economy  and  greater  speed 
could  be  demonstrated,  it  would  need  no  efforts  on  our  part 
to  draw  attention  to  its  extreme  importance. 

M.  J.  J.  Heilmann  has,  ae  we  have  recently  had 
occasion  to  mention,  set  himself  the  problem  of  applying 
this  method  of  traction  for  ordinary  long-distance  railways 
without  changing  the  present  permanent  way  to  any 
appreciable  extent.  The  solution  proposed  by  M.  Heilmann, 
which  is  at  the  present  moment  in  a  fair  way  towards 
execution,  consists  in  the  daring  scheme  of  carrying  along 
with  the  train  itself  its  own  electric  station — engines, 
boiler,  and  dynamo — and  distributing  the  energy  so 
generated  to  the  various  axles  by  means  of  directly-geared 
electric  motors.  The  power  for  the  train  will  be  thus 
generated  along  the  route,  as  is  the  case  with  the  present 
locomotives,  but  with  the  additional  benefits  of  speed, 
economy,  and  safety  that  can  be  obtained  from  the  use  of 
electrical  means  of  traction. 

The  company  formed  by  M.  Heilmann  in  Paris,  under 
the  name  of  "Traction  Electrique  Systeme  Heilmann," 
having  offices  at  30,  rue  de  Grammont,  proposes  to  carry 
out  this  project  in  two  different  manners,  and  the  construc- 
tion of  one  form  of  electric  locomotive  has  already  been 
commenced.  This  is  formed  of  one  long  vehicle  mounted 
upon  two  trucks,  articulated  together  to  form  one  loco 
motive,  carrying  boiler,  steam  engine,  and  generating 
dynamo,  the  current  being  tratismitted  by  way  of  a  switch- 
board to  motors  mounted  on  all  the  axles  of  this  loco- 
motive. 

The  second  project  is  an  extension  of  the  first.  It 
consists  in  furnishing  the  entire  train  with  electric  motors 
driving  the  axles  of  every  waggon.  As  the  details  of  the 
second  project  are  yet  being  arranged,  wc  shall  ppeak  more 
particularly  of  the  first  scheme. 

It  seems  extraordinary,  in  the  first  place,  that  any 
advantage  could  be  gained  by  transforming  the  mechanical 
energy  of  the  locomotive  into  electrical  energy  and  trans 
forming  this  once  more  back  again  into  mechanical  energy, 
and  at  the  same  time  increasing  the  weight  of  the  train  by 
the  weight  of  the  dynamos  and  motors.  There  does,  how- 
ever, exist  such  an  advantage,  and  the  reasons  below  serve 
to  demonstrate  this  fact. 

A  railway  line,  although  incomiwirabJy  more  perfect  than 
an  ordinary  road  as  a  track  for  locomotion,  nevertheless 
preserves  a  great  many  of  the  defects  of  its  prototype  :  it  is 
sinuous,  it  presents  differences  of  level,  slopes  and  rises.  It 
requires,  therefore,  on  the  part  of  the  rolling-stock  a  largo 
degree  of  adaptability  and  elasticity,  without  which  both 
line  and  rolling-stock  are  subject  to  a  rapid  deterioration. 
Now  this  elasticity  or  suppleness  is  realisable  for  ordinary 
road  carriages ;  the  axles  may  be  given  the  slight  play 
necessary  for  turning  the  curves.  Various  efficuciouij 
arrangements  may  be  provided  to  soften  the  effects  of  all 
inequalities  of  the  road.  With  the  locomotive  this  becomes, 
if  not  absolutely  impossible,  at  least  extremely  ditficulfc. 
This  results  from  the  reason  that  the  axles  of  the  loco- 
motive are  not  only  the  supports  of  the  carriage,  they 
are  also  the  crankshafts  of  a  steam  engine.  To  fulfil  the 
first  of  the.se  functions  thoy  should  be  capable  of 
permitting  all  kinds  of  displacements ;  to  fulfil  the 
second  they  should,  on  the  contrary,  have  their 
l>earingB  in  an  absolutely  fixed  position.     From  these  two 


opposite  conditions  a  difficulty  results  which  is  cviderJt 
insurmountable.  The  proof  of  this  may  be  seen  tu  oi 
multiplicity  of  axle  arrangements  which  have  been  demi 
from  time  to  time  to  realise  each  of  these  conditions  witlt( 
too  far  interfering  with  the  other.  The  problem 
steam  locomotive  is  not  solved  ;  the  fault  lies  in  ita 
itself.  We  do  not  need  to  mention  a  further  defect 
not  less  grave — the  reciprocating  nature  of  the  movi 
The  latter  yields  effect  not  less  disastrous  event4ially 
the  former,  and  the  recent  experiments  carried 
America  have  shown  the  destructive  iuHueoce  of  couate 
balance  wei^hts  both  upon  the  tyres  themselves  and 
the  rails 

With  the  electric  motor,   nothing  similar    occotb; 
movement  is  continuous  and  the  energy   constant    TV 
motor  is  symmetrical  around  the  axle  and  follows  it  in  ill 
ita  movements.  Nothing  prevents  the  possibility  of  alio* 
the  necessary  play  between  axle  and  bearing  for  di 
the  curves  and  the  various  displacements  necesaii 
the  state  of  the  road. 

The  electric  motor  allows   the  total    adherence  of 
locomotive  to  be  utilised,  each  axle  being   fitted   with  iti 
own  motor  and  exerting  a  tractive  force. 

The  difficulty  of  getting  rid  of  steam  at  very  high  speedti 
may  also  be  mentioned. 

The  Heilmann  electric  locomotive  presents  extenuDj 
the  form  of  a  car  of  15  metres  (49ft.)  long,  mounted  uprn 
two  bogies  of  four  wheels  each.  All  the  wheels  are  dhviiu 
wheels.  Their  diameter  is  rO-4  metre  (3ft.  5in.).  Ail 
heavy  parts  rest,  so  to  speak,  above  the  bogie  cars,  so  tint 
the  framework  is  relatively  light.  The  boiler  is  placed 
behind  and  works  the  opposite  way  to  those  of  liici 
ordinary  locomotive  boilers.  It  is  of  the  Lentz  tjpi^ 
already  applied  with  advantage  to  ordinary  locomotiTc^ 
Its  chief  features  are  a  corrugated  furnace,  followed  by  a 
combustion  chamber.  The  tui^es  are  relatively  short,  iod 
the  boiler  is  without  stay-pieces.  The  length  it  occupies 
upon  the  vehicle  is  about  eight  metres  (26ft).  A  free  sfuca 
follows  for  the  stoker,  then  comes  the  steam  engiae,  which 
is  a  high-speed  machine  coupled  direct  to  the  dynama 
Special  arrangements  have  been  provided  for  si 
sto])ping,  reversing,  etc.,  together  with  a  special  type  of 
motor. 

The  front  jmrt  of  the  Heilmann  locomotive  finishes  in  k 
conical  point,  to  reduce  the  resistance  of  the  air  to  x 
minimum.  The  driver  will  be  seated  within  this  projection, 
and  will  have  before  him  all  the  apparatus  and  handles, 
both  of  the  switches  and  of  the  brake. 

Without  entering  further  at  the  present  moment  into  the 
details  of  the  subject  of  this  interesting  system  of  traction, 
we  may  add  only  that  it  permits  the  attainment  of  anj 
fijjeed,  however  high,  that  can  be  borne  by  the  rails,  with 
trains  of  unlimited  tonnage.  The  inventor  states  hit  cob- 
fidence  in  being  able  easily  to  achieve  the  speed  of  130 
kilometres,  or  80  miles  an  hour.  The  experimente  which 
are  shortly  to  be  undertaken  on  the  lines  of  the  French 
State  Railway,  will  inform  us  whether  these  expectatioui 
are  capable  of  being  realised. 


( 


HIGH-TENSION  CURRENTS :  THEIR  PRODUCTION, 
CONDUCTION,    AND   APPLICATION^ 


lb  is  unnecessary  in  the  course  of  this  paper  to  go  into 
the  theoretical  reasons  why  a  given  amount  of  electrical 
energy  can  be  transmitted  by  thinner  conductors,  and  with 
less  loss,  in  proportion  to  the  increase  in  the  tension  of  the 
ctH'rent.  The  simplest  calculation  shows  that  if  we  were 
not  buunil  down  within  practical  limits  as  regards  the 
highness  of  the  tension,  immense  elective  energy  could  be 
transmitted  by  quite  thin  conductors  with  insignificant  loss 
und  to  the  greatest  distances.  But  in  this  field,  as  in 
others,  there  are  pr.icticul  limits  which  cannot  be  exceeded 
These  limits  are  determined  by  the  following  |>oints:  i 
Firstly,  what  is  the  highest  tension  which  can  be  produced  I 
for  industrial   purposes  by  safe  apparatus  ;  secondly,  what 

*  AbHtract  ot  a  paper  read   by  Mr.  C.  E.  L.  Brown  before  tho 
Electrical  Society  or  Frankfort-on-the-Maino  on  9lh  February,  ISOl. 
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currents  can  be  produced  without  any  difficulty.  The  next 
question  is  the  generating  station  for  a  large  installation. 
The  generator  will  be  an  alternating-current  dynamo  of  aa 
low  tension  as  possible.  The  winding  of  the  armatures  of 
the  dynamos  used  in  the  Oerlikon  Works  installation 
consists  of  copper  bars,  30  millimetres  thick,  which  are 
insulated  by  merely  being  placed  in  paper  Lubes.  It  is, 
perhaps,  surprising  that  the  winding  of  a  dynamo  can 
consist  of  such  thick,  massive  copper  bars,  but  their  use  is 
even  possible  if  the  bai^s  rest  in  closed  boles  in  the  armature 
iron.  This  method,  it  will  be  remembered,  was  already 
employed  by  the  author  in  1885,  in  his  ordinary  continuous- 
current  dynamos.  Such  machines,  with  a  tension  of  about 
40  volts,  are  absolutely  safe.  The  current  from  a  dynamo 
of  this  type  is  then  converted  by  means  of  an  oil-filled 
transformer  into  a  high-tension  current.  As  regards  the 
measuring  and  safety  appliances  at  the  station,  all  switching 
and  measuring  can  be  done  with  the  low-tension  current, 
by  which  no  greater  danger  is  incurred  than  obtains  with 
ordinary  continuous  low-tension  current  installations.  At 
the  most,  for  the  control  of  the  high-tension  current  a  static 
voltmeter  may  be  employed,  and  which  does  not  require  to 
be  touched.  To  prevent  ahort-circuitings,  leaden  cutrouts 
are  placed  in  either  the  high-tension  or  low-pressure  leads. 

For  the  transmission  of  the  current  over  long  distances 
and  open  country  overhead  conductors  are  required.  There 
is  much  prejudice  against  this,  but  time  and  experience  will 
overcome  it.  As  regards  insulating  the  wires  at  the  places 
of  support,  the  ordinary  double-bell  telegraph  wire  insula- 
tors are  fairly  efficient  in  a  dry  atmosphere,  bub  arc  unsatis- 
factory when  there  is  moisture.  Here  oil  is  again  required, 
and  for  this  purpose  the  well-known  Johnson  and  Phillips 
fluid  insulators,  which  the  author  describes,  6rst  originated. 
The  insulating  properties  of  those  simple  insulators  is 
exceptionally  high.  Prof.  H.  F.  Weber,  of  Zurich,  made 
experiments  in  the  autumn  of  1887  with  those  insulators 
which  had  been  in  use  for  a  year  and  a  half  on  the  Krieg 
atetten-Solothurn  line.  The  total  length  of  wire  is  15 
miles,  and  with  a  current  of  about  2,000  volts  pressure  not 
the  slightest  loss  due  to  the  insulation  could  be  detected. 
The  insulation  of  the  conductors  was  absolutely  i>erf6ct. 
However,  for  currents  of  10  times  the  voltage  in  question, 
more  is  desirable.  The  most  simple  way  of  increasing  the 
insulating  effect  is  to  use  two  of  the  fluid  insulators  to 
flup|K)rt  a  third,  and  other  methods  have  been  devised  by 
the  author.  These  Huid  insulators  require  from  time  to 
time  to  be  inspected,  cleaned,  and  refilled  with  oil.  This  is 
not  a  disadvantage^  but  is,  on  the  contrary,  a  recommenda- 
tion. It  necessitates  an  involuntary  control  of  the  fastening 
of  the  wires  to  the  insulators,  of  the  poles,  and  of  other  pro- 
tective arrangements,  which  might  otherwise  be  neglected. 

Having  now  got  a  satisfactory  solution  of  the  question  of 
the  insulators,  the  next  point  is  the  polos.  Wooden  poles 
will  be  most  often  employed,  and  as  it  is  desirable  to  have 
as  few  as  possible,  they  must  be  strong  and  placed  at 
distances  of  from  230ft.  to  330ft.  apart.  If  iron  poles  are 
used,  the  distance  can  be  increased  to  660ft.,  but  a  corre- 
spondingly stronger  conductor  will  be  required.  Under  all 
circumstances,  the  poles  must  be  as  high  as  possible,  and 
the  conductors  carried  above  everything,  including  telephone 
and  telegraph  wires.  Where  the  conductors  pass  over 
streets  or  railways,  a  protective  net  or  wires  are  needed 
between  the  poles  so  as  to  catch  the  conductor  in  case  of 
breakage.  These  protective  arrangements  must  have  a 
^ood  earth  connection.  Where  the  conductors  cross  others, 
It  is  advisable  to  attach  them  all  to  a  pole. 

Protection  against  lightning  must  be  provided.  This 
safeguard  must  not  only  be  provided  at  each  end  of  the 
conductors^  but  also  at  intervals  along  the  line.  Tbe  distance 
apart  which  the  lightning  conductoi^  should  be  cannot  be 
accurately  determined  as  yet,  and  must  be  found  out  by 
experiment  and  by  experience. 

A  question  about  which  little  de6nite  can  be  asserted  is 
the  loss  of  current  through  the  atmosphere.  Whether  this 
plays  a  part  at  certain  tensions  over  lung  distances  we  shall 
perhaps  discover  some  months  hence.  In  any  case,  the 
danger  of  any  appreciable  loss  in  this  manner  is  much  less 
than  has  hitherto  been  believed  in  technical  circles. 

Coming  now  to  the  question  of  the  utilisation  of  the 
current  which  has  been  generated  and  conducted,  it  will  be 


^ 
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found  generally  that  it  will  not  be  rocoavertcd  m 
mechanical  power  alone.  As  a  rule,  it  will  probably  W 
employed  for  various  purposes  in  connection  with 
driving  of  motors,  for  electric  lighting  and  otherwitt.  U 
any  case  the  high-tension  current  will  not  be  tued  dii«l 
In  most  cases  the  current  will  be  transformed  downTui 
not  only  once,  but  twice.  For  instance,  a  current  d 
30,000  volts  will  be  converted  at  transformer  rtatuvx 
which  will  be  equivalent  to  central  stations,  to  l.CK'-.  . 
2,000  volts  and  then  distributed  to  the  consumta  . 
to  sub-transformer  stations. 

The  whole  arrangement  from  the  generating  station  In'- 
place  where  the  current  is  utilised  may  appear  at  first  - 
to  be  roundabout  and  uneconomical,  but  closer  inspect:'}; 
shows  a  totally  opposite  result.  As  regards  the  genentuf 
at:ition  the  dynamos  for  low-tension  currenta  can  b«  nnli 
considerably  cheaper  than  those  for  high-tension  camn!| 
so  that  there  are  only  the  transformers  to  be  taken  iili 
consideration.  The  eflBciency  of  low-pressure  dynaxnoil 
also  higher  than  that  of  high-tension  machines,  so 
difference  of  the  combination  of  dynamo  and  tranift 
only  cornea  to  from  1  to  2  per  cent,  at  the  utmi 
the  employment  of  high-tension  currents  for  tbe  trai 
sion,  tne  amount  of  material  for  conductors  and  di 
great  reduction  in  the  loss  in  the  same,  more  tba 
counterbalance  the  extra  cost  of  the  transformers  and  it 
loss  in  the  transformation.  The  following  is  a  simple 
of  this  :  In  the  case  of  transmitting  500  h.p.  over  a 
of  about  12^  miles,  the  currents  can  be  generated 
E.M.F.  of  5,000  volts  mih  a  loss  of  10  per  cent,  in 
conductors,  whilst  in  annther  case  it  can  be  cnnvertaia 
30,000  volts  by  means  of  transformers  and  carried  at  1 1« 
in  conductors  of  only  3  per  cent.  In  tbe  first  plan  cat 
ductors  of  about  90  square  millimetres  section  would  U 
required,  and  in  the  second  of  only  nine  square  millimetm 
In  the  former  the  weight  of  copper  would  he  32  toa 
roughly,  and  in  tbe  latter  only  3  2  tons.  The  copper 
required  is  thus  only  one-tenth,  although  the  tension  of 
5,000  volts  already  represents  a  fairly  high  pressure.  Bj 
moans  of  such  economy  in  the  material  of  the  conductoi^ 
the  very  large  increased  cost  in  the  transformers  would  be 
counterbalanced.  Taking  the  subject  from  the  point  of 
view  of  efhciency,  the  followitig  results  are  obtained  ;  Tht 
efficiency  of  a  500-h.p.  machine  at  5,000  volts  will  be  U 
most  92  per  cent.  Allowing  for  a  loss  of  10  per  cent,  in 
the  conductors,  the  etBciency  at  the  other  end  of  the  Ln4 
is  about  83  per  cent.  In  the  second  case  the  efficiency  of 
the  primary  dynamo  and  transformer  is  90  per  cent,  ihi 
efficiency  of  the  conductors  97  per  cent ,  and  the  same  in 
that  of  the  secondary  transformers.  The  ultimate  efficiency 
ia  thus  84  per  cent.  In  the  latter  instance  the  8-1  per  c 
is  available  at  a  handy  E.M.F.,  while  in  the  former 
tension  is  about  4,500  volts,  which,  under  certain  circum 
stances,  is  very  inconvenient,  and  has  consequently  to  be 
transformed,  It  is  evident,  therefore,  that  the  second 
plan,  notwithstanding  the  double  conversion,  is  tbe  mive 
economical. 

The  idea  of  transforming  low-tension  currents  into  higb 
ones  at  one  end,  and  re-transforming  them  into  low-tensioo 
currents  at  the  other,  is  not  a  new  one.  The  author  drew 
up  a  project  on  these  lines,  at  the  commencement  of  I  BBS,  for 
the  town  of  Naples,  where  he  proposed  to  transmit  cumat 
at  10,000  volts.  Nothing,  however,  was  done  in  the  matter* 

In  view  of  the  LauIIen-Frankfort  transmission  schema, 
the  author  made  some  preliminary  tests.  He  employed 
two  sm^U  transformers  of  about  5,000  watts  for  a  tension  of 
about  30,000  volts.  These  were  connected  together  by  i 
copper  conductor,  carried  on  more  than  100  fluid  insulaton, 
and  in  the  secondiiry  cun'ent  of  the  second  a  corresponding 
number  of  glow  lamps  were  inserted.  The  primary  current 
was  supplied  by  a  small  alternating-current  dynamo  at  100 
volts,  which  was  driven  by  an  electro-motor.  This  insi 
lation  has  been  runtiing  almost  daily  since  the  middle 
November,  and  partly  under  most  unfavourable  conditions 
of  weatber,  at  tensions  up  to  40,000  volts.  There  were  no 
abnormal  appearances  during  this  period,  either  in  the  tratu- 
formers  or  in  the  conducturs. 

The  transmission  of  electric  power  by  means  of  current! 
of,  for  instance,  30,000  volts  will  enable  its  distributioaj 
over  very  great  distances,  and  enable  sources  of  power 
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Bsent  lying  idle  to  bo  utilised  to  the  advantage  of  in- 

lUBtry.     The  carrying  out  of  such  installations  is  quite 

cticable,  but  there  is  still  much  to  learn  and  to  improve. 


PUBLIC  LIGHTING  IN  EASTERN  EUROPE. 


I 


The  French  Government  having  desired  its  consuls  in  the 
principal  towns  of  the  East  of  Europe  to  report  on  the 
public  lighting  of  those  places,  the  reprcsontativcB  of  France 
nave  furnished  particulars  on  that  subject,  which  are 
published  in  the  Mmikur  Offidel  du  Commerce  for  July  9 
and  16.  According  to  these  re|K)rt8  it  appears  that  there 
exists  no  manufactory  of  lighting  ap^xiratus  in  Eoumania, 
^tb  the  exception  of  one  recently  founded  in  Bucharest, 
and  this  at  present  does  no  more  than  iirochice  wickholders 
for  petroleum  lamps ;  the  cylindrical  glasses  for  the  same 
5  are  principally  made  at  the  glass  works  of  Azuga.  It  is 
J  intended  to  make  lamps  in  the  Bucharest  factory,  and 
before  very  long  it  is  probable  that  the  whole  apparatus 
for  lighting  with  petroleum  will  be  manufactured  at  least 
at  one  place  in  Roumania.  With  the  exception  of  certain 
•mall  accessories,  everything  connected  with  lighting  by 
means  of  gas  has  to  be  imported  into  Koumania  from 
abroad.  Most  of  the  lamps  now  used  in  that  country  arc 
furnished  by  makers  in  Austria-Hungary^  mainly  from 
Vienna  and  from  Buda-Pesth.  Lamps  are  also  imported. 
but  in  much  smaller  quantities,  from  Germany. 

There  is  no  gas  used  in  any  town  of  Roumania  except 
Bucharest.  Everywhere  else  simple  petroleum  lamps  are 
used,  and  the  town  of  Galatz  is  lighted  by  1,G95  of  these. 
At  Jassy  the  theatre  and  the  circus  have  lamps  of  vegetable 
oil,  but  everywhere  else  petroleum  only  is  used  in  glass 
lamps  with  a  straight  wick.  For  domestic  lighting,  lamps 
of  all  dimensions  are  used,  with  burners  and  circular  wicks, 
all  of  which  lamps  are  imported  from  Austria  or  Germany. 

When  we  turn  to  Servia,  wo  find  that  Belgrade,  the 
capital,  contains  no  manufacturer  of  illuminating  apparatus. 
The  streets  are  lighted  by  a  few  petroleum  lamps  with 
reflectors,  and  when  the  municipality  has  need  of  a  supply 
of  lanterns  it  applies  to  the  Jewi'ih  tinmen^  who  produce 
what  is  rerpiired.  Nisch  is  lighted  only  by  petroleum 
lamps  at  certain  important  points  of  the  town,  and  there  is 
not  even  a  shop  devoted  to  lighting  or  lamps ;  the  latter 
are  ordered  from  Vienna  or  Buda-Pesth,  and  sold  by  grocers 
or  dealers  in  hardware. 

In  Sofia,  the  capital  of  Bulgaria,  there  are  several  dealers 
in  lichting  apparatus,  but  there  is  no  manufacturer  of  these 
articles  iu  any  part  of  Bulgaria.  What  is  used  comes 
exclusively  from  abroad,  and  principally  from  Bohemia. 
There  is  a  small  imj^ortation  of  glasa  lamps  from  Belgium. 
1^0  other  substance  than  petroleum  is  used  in  any  [jart  of 
the  country.  Lighting  a[}paratus  only  figures  in  the 
^Bulgarian  trade  reports  under  the  head  of  '*  Glass  manu- 
factures." The  figures  of  the  import  value  of  these  articles, 
in  1889,  was  £5,400.  In  Varna,  as  in  Sofia,  petroleum  alone 
ia  used  for  lighting.  The  favourite  form  of  lamp  is  a  cheap 
Buspended  lamp,  with  a  Bingle  burner.  There  is  a  great 
sale  at  Varna  of  small  lamps,  specially  introduced  for  the 
little  towns  and  villages  of  the  interior.  These  are  made 
of  glass,  and  cost  about  18s.  a  hundred. 

In  European  Turkey  little  is  used  except  petroleum. 
Even  in  the  public  offices  of  Constantinople,  into  which  gas 
had  been  introduced,  it  has  been  found  so  bad  and  so 
expensive  that  it  has  for  the  greater  part  been  rejected, 
a nd  pet rolcu m  once  more  take n  i  n to  use.  I n  pri  vate 
houses,  as  in  shops,  caf^s,  and  restaurants,  nothitig  is  now 
used  but  the  large  petroleum  lamps.  The  electric  light  is 
employed  only  in  the  palace  of  Yildiz,  it  being  forbidden 
by  law  to  use  it  elsewhere.  The  supply  of  lamps  for  Con- 
stantinople is  almost  entirely  in  the  hands  of  Austrian  and 
German  merchants.  The  kinds  which  they  supply  are 
usually  of  second-rate  or  oven  inferior  quality,  cheapness 
being  an  essential  matter.  The  natives  are  in  the  habit  of 
calling  petroleum  gas,  even  when  thoy  are  speaking  French, 
but  it  is  important  to  understand  that  they  always  mean 
petroleum.  There  are  three  IVench  shops  in  Pera,  and  an 
Austrian  house  in  Stamboul,  where  lamps  of  a  bettor 
quality  may  be  bought. 


At  Adnanople  no  gas  is  manufactured,  and  an  attnropt 
which  was  lately  made  to  illuminate  the  city  with  the 
electric  light  was  a  complete  failure.  The  only  material 
used  is  [>etroleum,  which  is  imported  from  the  Russian  estab- 
lishments at  Batoum.  The  city  is  lighted  by  very  cheap 
lamps  on  a  most  im(ierfect  system,  consisting  merely  of  a 
cylindrical  box  of  tin-plate,  scarcely  eight  centimetres  high, 
and  priced  at  from  Sd.  to  9d.  each.  The  inside  of  certain 
establishments,  such  as  caf^sand  hotels,  is  lighted  by  lamps 
of  a  more  elaborate  description,  from  Austria  or  Germany. 
Austria  inundates  the  country  with  a  cheap  article,  devoid 
of  all  solidity  of  construction,  but  suflicient  to  satisfy  the 
requirements  of  the  Turks. 

The  only  product  employed  for  lighting  purposes  in  the 
island  of  Crete,  except  candles,  is  Russian  petroleum  oil  of 
very  bad  quality,  and  dispersing  a  disgusting  odour.  The 
lamps  are  generally  very  common,  but  cheap.  Most  of 
them  possess  a  glass  reservoir  mounted  on  a  stand  in  porce- 
lain or  metal.  These  are  imported  from  Austria.  No 
manufacturer  of  lighting  apparatus  exists  in  Eastern 
Roumelia.  Petroleum  lam{>s  are  used,  and  these  can  only 
be  purchased  in  the  capital,  Fhilippopolis.  At  BourgaB, 
the  chief  (lort  of  Roumelia,  all  lighting  apparatus  has  to  be 
brouf^ht  from  0*>nstantinople. 

Oil  is  but  very  little  used  for  lighting  in  Salonica,  and, 
consequently,  there  is  no  sale  for  articles  intended  for  this 
species  of  illumination.  Gas  works  have  recently  been  set 
up  in  Salonica,  but  hitherto  the  number  of  consumers  is 
very  small.  Petroleum  is  almost  exclusively  used 
throughout  the  town,  and  there  is  a  considerable  market 
for  apparatus  used  in  this  kind  of  lighting — portable  lamps 
of  all  sorts,  with  glass,  porcelain,  etc.  All  these  articles 
are  of  Austrian  manufacture,  and  of  inferior  quality,  but 
find  a  ready  sale,  on  account  of  their  cheapness.  A  Paris 
bouse  attempted,  some  time  ago,,  to  introduce  in  Salonica 
lamps  of  its  manufacture^  but  they  were  not  bought,  as 
they  were  too  expensive.  A  manufacturer  who  wishes  to 
sell  his  lamps  in  this  towtt  oui^ht  first  of  all  to  obtain  infor- 
mation as  to  the  price  at  which  similar  articles  are  at  present 
sold  there.  The  only  form  of  illumination  which  is  employed 
in  Albania  is  petroleum  lamps,  the  importation  of  which 
reaches  a  value  of  j£500  or  X600  a  year.  None  are  manu- 
factured in  the  country — even  at  Janina,  Scutari,  or 
Durazzo,  but  are  manufactured  in  Austria  and  intro<iuc6d 
from  Trieste  to  poits  along  the  Albanian  coast,  and  sold  in 
the  bazaars.  In  Bosnia-llerzegoviua,  also,  gas  and  oil  are 
totally  unknown  as  illuminants,  and  the  whole  country 
depends  on  the  importation  of  cheap  petroleum  lami>9  from 
Austria. 

In  Greece  gas  is  used  in  the  towns  of  Athens  and  Corfu. 
In  the  former  everything  connected  with  lighting  by  gas  is 
supplied  by  a  French  company  oti  the  spot;  in  Corfu  the 
apparatus  has  to  be  imported  from  an  English  gas  company 
at  Malta.  In  tho  rest  of  the  country  lighting  is  almost 
exclusively  performed  by  means  of  petroleum  lamps  of 
Austrian  or  German  munufacture.  At  Syra  there  exists  no 
person  who  regularly  sella  lighting  apparatus  of  any  desorip- 
lion,  but  very  bad  porcelain  or  metal  lamps  may  sometimes 
be  picked  up  at  the  china  or  tin  shops.  There  was  once  a 
proposal  that  Syra  should  be  lighted  with  the  electric  tight, 
but  the  poverty  of  the  municipality  and  political  reasons 
combined  to  prevent  it. 

Mr.  T.  B.  Sandwith,  her  Majesty's  consul-general  at 
Odessa,  writing  to  the  Foreign  Office,  under  date  of  Ist 
August,  says  that  tho  port  of  Odessa,  in  contradistinction 
to  the  town  of  that  name,  having,  for  many  years,  remained 
unlit,  even  by  oil  lamps,  and,  within  two  years  only,  being 
lit  by  gas,  has  at  length  been  illuminated  by  electricty. 


An  installation  has  been  complete(* 
roubles    (£8.400).     This    consists 
2^000  c.p.  each,  and  of  two  lante* 
breakwater,  which  runs  the  wh 
illuminating  power  is  seneratr 
engines,  of  67  h.p.  each. 

The  Odessa  Town  Couni 
20,000  roubles  (£2,100)  an 

The   new  installation  i 
interest,  the  whole  of  th 
so  as  to  admit  of  the  Ir 
by  night. — Board  of  Tp 
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WILLIAM  STURGEON. 

Prof.  S.  P.  Thompson  is  indefatigable  in 
out  the   history  of  electrical  science,  and  in 
attempt  to  give  due  credit  to  those  who  have 
to  our  knowledge  of  the  subject.     He  is  ec 
of  the  work  and  position  of  William  Sturgeon,  1 
it  may  be  remembered  by  those  present,  made ! 
very  complimentary  remarks  as  to  Sturgeon's 
tion  in  the  history  of  the  subject  at  the  Society  j 
Arts  during  his  last  Cantor  lectures.     Within 
last  few  days  Prof.  Thompson  has  issued  a 
pamphlet — for    private     circulation     only — enti^ 
"  William  Sturgeon,  the  Electrician;  aBiograpb 
Note  by  S.  P.  T."     This  pamphlet  has  accid 
come   into     our     hands — not     from     the     aut! 
therefore    we   dare   hia   anger   in   publicly  at 
ing    to    the    matter.      However,    after     all, 
Thompson   desires  publicity  in  that    one    of 
objects  be  has  at  heart  in  connection  with  Stuxg 
is  to  find  the  whereabouts  of  "  a  portrait  of 
geon,  a  fine  oil  painting,  which  was  formerly  iul 
possession  of  his  adopted  daughter,  Mrs.  Brierley.*' 
This  portrait  *'i8  believed  still  to  exist,"   but  where] 
is  a  question   not  easily   answered.      At    any  r&le,j 
Prof.  Thompson  has  as  yet  been  unable   to  find  ill 
This  search,  as  many  another,  has  come  a  little  late  j 
Mrs.  Brierley,  according  to  the  tombstone  in 
wicb  churchyard,  died  on  January  19,  1884 — ^na 
many  years  since.    Surely,  then,  given  due  publicity.l 
there  must  be  still  living  many  friends  of  Mrs.  Brierlg  I 
who,  visiting  at  her  house,  would  remember  if  in  her  I 
later   years   the   portrait    was  in   the  house.      The] 
pamphlet  does  not   tell   us  if  Luke   Brierley,  the] 
husband,  died  before  or   after  his  wife,  or   is  stLill 
alive.     If  dead  there  should  be  some  near  relatioiu  j 
who  could  tell  how  the  furniture  was  dispersed,  and 
one  of  whom   may  have  possession  of  the  much- 
looked-for  portrait.     It  may  perhaps  be  regarded  u| 
a  bit  of  sentimentalism  to  trouble  about  the  looks ofl 
a  dead  and  gone  electrician,  but  surely  in  a  sen 
such  a  man  as  Sturgeon  has  done  more  good  fa 
mankind    at     large    than    some    of    the     political 
men     whose     names      are     recorded      in       eveiyi 
child's  history  and   whose  portraits   hang    in    ib^\ 
galleries    of    the     homes    of    their     descendants. 
The  Marquis  of  Worcester  might  have  been  an  idiot 
according  to   the   views   of  his  contemporaries  for 
experimenting  with  steam,  but  those  who  developed 
the  use  of  steam  as  a  motive  power  have  done  more 
for  their  kind  than  the  whole  race  of  monarchs  of 
any  kingdom.  If,  then,  Sturgeon  was  the  discoverer] 
ol    the  electromagnet,   he     discovered    a   piece 
apparatus  that  bids  fair  to  create  as  great  a  rev 
lution  as  did  the  discoverer   of  the  capabilities  of] 
steam.    A  glance  at  Sturgeon's  published  utterancetl 
shows  how  vast  a  progress  has  been  made  since  his^ 
time,  and   should  rather  tend  to  modify  the  arrant 
conceit  of  those  who  do  not  hesitate  to  assert.  practi*j 
cally,  the  infallibility  of  the  authorities  they  worship 
or  claim  to  be.     Sturgeon,  in  1843,  says,  "  Various 
means   have  been   resorted  to  for  measuring    tba^ 
relative  degrees  of  galvanic   force ;    but   as   every  I 
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inclination.  It  is  very  easy,  also,  to  suggest  the 
lic^hting  of  this  and  of  that  public  building ;  but  other 
considerations  than  the  possibilities  of  such  lighting 
have  to  be  taken  into  account.  There  is  the  initial 
expenditure,  the  maintenance  of  the  light,  an  extra 
expenditure  in  all  directions  from  having  the 
buildings  open  through  longer  hours.  If  the  Globe 
will  do  its  best  to  educate  the  Treasury  and  the 
House  of  Commons  up  to  the  point  necessary  to 
permit  this  extra  expenditure,  the  electrical  engineer 
will  not  be  found  lacking  in  suitable  apparatus.  So 
far  as  lighting  is  concerned,  and  to  a  great  extent  so 
far  as  the  transmission  of  power  is  concerned,  the 
only  deficiency  in  caiTying  out  any  idea  is  money. 


LITERATURE, 


The  ElementB  of  Dynamic    Electiiolty    and    Hagnetiam.     By 

Piiii.ir  Atkinson,   A.M.      Crosby,  Lockwood  an<i  Son. 

That  pat  t  of  the  year  which  is  usually  called  winter  is 
approaching,  though^  perhaps,  the  climatic  cunditions  may 
not  materially  differ  from  those  persisting  during  the  period 
called  summer.  However,  the  coming  time  ia  devoted  more 
to  books  than  the  immediate  past,  and  it  will  be  necessary 
to  refer  to  the  accumulation  upon  our  table.  Dr.  Atkinson 
has  compiled  a  very  readable  manual  of  the  usual  pattern. 
He  discourses  in  a  simple  way  of  the  prominent  phe- 
nomena and  apparatus  pertaining  to  the  subject^  and 
may  be  acknowledged  to  have  fairly  met  the  scheme 
design — viz.,  a  book  '*  for  learners  rather  than  for  the 
learned  "  It  is  perhaps  lucky  that  Edison  had  not  uttered 
his  doubts  of  Ohra'a  law  and  mathematical  conclusions 
before  this  work  was  written,  or  the  author  would  have 
waited  for  the  new  Edisonian  electrical  manual  that  will 
save  a  world  of  labour  and  put  us  all  right.  .Still,  with  all 
who  stand  afar  oi\  and  admire  authoritioSf  this  book  tvtll 
be  welcome^  as  being  clear  in  style,  amply  illustrated,  and 
altogether  according  to  "  Cocker."  One  statement  will  bo 
read  with  some  astonishraent,comingfrom  America^viz.,the 
crediting  of  Hughes  (an(3  we  deem  correctly)  with  the 
invention  of  the  micro|ihone.  Dr.  Atkinson  must  be  com 
mended  for  such  boldness.  Altogether  the  book  is  very 
readable  and  just  what  the  general  reader  wants. 


An  Introdnotion  to  the  Btatbematloal  Tbeory  of  Eleotriolty  and 

MagnotUm.     By  W.  T.  A.  Emtacic,  M.A.     Clarendon  Trosa, 
Oxford. 

This  book  ia  written  purely  from  the  scholastic  point  of 
view,  and  as  such  must  bo  judged.     It  is  hard  to  realise 
wherein   the   practical   value   of   such   a   book  lies.     The 
examiner  has  to  set  questions,  the  student  has  to  answer 
them  in  order  to  pass  examinations.    That  is  the  fad  of  the 
^era.     When  the  student  has  satisfactorily   answered   the 
I  questions  he  is   a   learned   man,  though  if  a   dynamo  was 
sparking  he  might  bo  unable  to  adjust  the  brushes.     The 
ttim  of  this  class  of  book  and  the  system  it  represents  is  to 
I  make  the  subject  as  difficult  to  the  student  as  possible, 
and  at  the  end  of  his  student  career  to  leave  him   with  as 
little  real  knowledge  as  possible.     Our  American  brothers, 
in   their  dry  matter-of-fact  way,  laugh  at  the  system  in 
their  little  jokes.      Thus,   an  intellectual-looking  man,  in 
I  goggles,  happens  to  be  in  the  country*  and  being  of  an 
t  enquiring  mind,  asks  the  man  in  the  field  a  lot  of  questions. 
What  is  growing  in  that  field  ?     Turnips.     And  in  that? 
Corn.     Dear  me  !     What  is  that  anima!  ?     Oh  !  that's  a 
cow  ;  and  so  on.    In  the  end  the  man  in  the  field  entjuirea 
the  profession  of  the  questioner^  and  bears  that  he  is  the 
editor  of  an  agricultural  pa|)er,  and  has  been  editor  for 
20  years.     But  we  must  be  thankful  for  small  mercies,  and 
thank  Providence  that  Oxford  and  Cambridge  men  have  not 
yet  put  out  brass  plates  or  soundetl  brazen  trumpeU  to  pro- 
claim that  they  practise  as  '*  consulting  engineers."  Having 
said  thus  much  against  a  system,  and  expressed  inability  to 
[agree  with  Pope,  that  "whatever  is  is  right,"  we  are  bound 
to  admit  that,  accepting  the  situation  aa  it  stands,  the  book 


before  us  is  one  of  the  best  ever  issued  \ie  inum 
that  system.   Given  the  necessary  mathe.tica.!  knov^ 
the  student  is  here  presented  with  an  cellont  ep 
the  subject.     To  point  theHlM^k'  ukt 

example  the  last  paragraph  invl  '■  >  uig 

most   interesting  topic  of    the  hour— tho  u-^iumwi 
power : 

"13.  Transmvisum  of  Pmcer. — Sometimes  a  djnama 
at  one  station,  where  there  is  a  source  of  ouergj  \  W 
a  current  and  drive  a  motor  at  a  distant  station,  vlk 
is  required  to  be  done  j  by  means  of  conducti 
between  the  two  stations.  This  operation  ik 
called  the  'transmission  of  power.' 

"  Suppose  we  have  a  scries  dynamo  and  aeribsi 

'*  Let  E  be  the  E.M.F.  developed  by  the  dynai 

*'  E'  the  back  E.M.F.  developed  by  the  motor 

"  R    the   entire   resistance   of    the    circuit 

dynamos,  motor,  and  conductors. 

"  I  the  current  passing. 

''  The  electrical  energy  developed  per  second  i 

g.    E(E-F) 

R      ' 

"  The  work  done  per  second  by  the  motor  is 

E'(E-E') 


E'I  = 


R 


**Tbe  work  lost  in  heating  conductors  is 
pp_(E-E7 
R 
"'  The  intrinsic  efficiency  of  the  arrangement 

w 

*'  Suppose  wo  increase  E  arid  E',  keeping  E  - 
Then   the  energy  tost  in  heating  conductors  j 
same   as  before ;  but   both   the   efficiency,  K'/l 
activity  (E-  'E')-/R,  are  increased. 

"  Thus  it  ia  advantageous  to  run  at  high  E.M, 
This  is  all  very  pretty,  but  the  student  should 
text-book  to  find  out,  say,  the  loss  in  the  motor, 
the  leadsr  the  toss  in  the  generator,  and  so  on.  1 
to  know  the  power  he  must  put  into  the  nioti 
horse-power  on  the  shaft  of  the  motor ;  more,  I 
know  the  power  he  must  put  into  the  shaft  of  tfa| 
in  onier  to  get  under  the  given  conditions  a  1 
delivered  at  the  sbaft  of  the  motor.  What,  agai 
is  the  pi-actioal  value  of  a  book  professing  U 
subject  in  an  advanced  manner,  that  leaves  us  ij 
of  such  questions  1  und  we  doubt  if  the  most  gi 
would  get  more  practical  knowledge  from  this  j 
works,  than  he  would  from  a  pocket-book  oral 
formub?.  In  fact,  all  the  examination  system 
with  in  the  way  of  books  is  of  the  character  ol 
less  elaborate  way  of  developing  formuke. 


The  Arlthmotlc  of  Elootrlolty  — A  Manual  of  Elect; 


New  York  :  Henley  and  Co. 


Loi 


ndoD  ; 


I'M. I). 

Spon 

The   title  of  this  book  pretty  well  explains 
Tho   method    ia   to   state   a  rule  and  then    wa 
example.     Thus  74  rules  are  given  dealing  wit 
requirements.     An   example   will   be   the    best 
showing  the  value  of  the  book.     On  page  96  ia  | 

**  Rule  71.— One  volt  E.M.F.  is  generated  by 
of  10«  (100,000,000)  lines  of  force  per  second.     ' 

**  E/iimpU. — A  single  convolution  of  wire  is  bei 
form  of  a  rectangle  7x14  inches.  It  revolves  ! 
second  in  a  Geld  of  20,000  lines  per  square  iui 
E.M.F.  will  it  develop  at  its  terminals  ? 

"Solution  :  The  area  of  the  rectangle  ia  7  x  14  ■ 
inches.  Multiplying  this  by  the  lines  of  force  i 
inch,  we  have  98  x  20,000=  1,960.000.  Each  i 
rectangle  cuts  these  lines  twice  in  a  revolution,  i 
25  revolutions  in  a  second.  This  gives  25  x  2  x  1 
93,000,000  lines  cut  per  second,  corres]K)nding  to> 
10-8  =  98  X  10-3  =  ^8^  volts  E.M.F.  generated,  asi 
=  A\  volts." 

A  series  of  15  tables  at  the  end  adds  to  the 
little  book. 
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^RAS  CENTRAL  ELECTRIC  LIGHT  STATION. 


I.* 


9X. 


Onday  the  central  electric  light  station  of  the  Veatry 
iUicru.8  was  starte<^l  for  the  first  time  of  running,  and 
^k«en  fortunate  enough  to  be  ]>reseDt  on  this  occasion, 
"^^  pleased  to  be  able  to  give  some  preliminary  informa- 
^^^^>out  this  station,  which  is  one  that,  because  ot  its 
^^  ownership,  will  share  with  the  Bradford  electric 
'%  the  interest  of  municipalities  in  all  (urts  of  the 
\Ty.  We  do  not  mean  to  intimate  that  the  station  is 
in  the  position  to  supply  lighta  to  public  or  private 
ooaers,  though  this  will  doubtless  be  the  case  in  a  few 
■J^«  or  weeks  at  most,  but  the  machinery,  which  has  been 
fc^^\>roce88  of  erection  for  some  months  past,  is  now  in  (wrt 
i^***Miy  for  work,  and  Monday  witnessed  the  first  trial  run 
^*^d  the  lighting  up  of  the  station. 

, ^  The  Vestry  of  St.  Pancras,  as  will  be  remembered,  having 

'  tned  their  own  provisional  order  in  1883— princi(>ally 
-^  iigh  the  continued  exertions  of  Mr.  T.  Eccleston  Gibb, 
-^ided  by  Mr.  Andrew  Sweet  and  Dr.  Walter  Smith — 
%iilnicted  Prof.  Robinson,  M.I.C.E.,  of  7,  Victoria  street, 
We«tmin8ler,  to  prepare  plans  and  specifications  for  public 
tender.  The  St.  Pancras  Electricity  Committee  took 
extreme  pains  to  procure  the  best  and  most  complete 
STstem  for  their  purpose.  They  commissioned  Dr.  Hopkinson, 
P.R.S.,  to  colloborate  with  Prof.  Kobinson,  who  was  retainetl 
u  their  engineer  and  adviser,  and,  finally,  l>efoie  the  tenders 
were  accepted,  to  make  assurance  doubly  sure,  called 
on  Mr.  W.  H.  Preece,  F.R.S.,  to  examine  and  re|>ort  upon 
^^^^Hhe  whole  scheme.  This  was  found  **  very  comploto, 
thorotighly  considered,  and  well  worked  out."  The  ca[»a- 
city  of  the  station  was  laid  out  for  10,000  16-c.p.  incan- 
descent lamps  and  40  arc  lamps,  to  be  supplied  by  means 
i  direct-driven  highspeed  engines  and  low-tension 
amos,  aided  by  accumulators,  on  the  three-wire  system, 
ith  a  sub-station  of  accumulators  at  a  distance  from  the 
norating  station.  Tbe  following  were  the  accepted 
tenders : 

1.   BuUdimjn:  MeBsrfl.  Kirk  and  Randall £4,620 

BoUtrs,  elf.-.  The  Baboook  and  Wilcox  Companv  .3,674 
Sytginta^   dynamos,    etc  :    Mesers.    ^VillanH    ana 

Robinson   16,327 

Siritchftoar^t :  Electric  Conatruction  Corporation  1,313 

/ffi//f Wm  :  Electric  CouHtructiou  Corporation 2,745  12 

Trmrh<«:  Mesara.  Mowlem  nnd  Co 9,5<il    0 

Afai}iA  :  MeMin.  Clark,  Muirbeud,  and  Co 12,756    0 


2L 

'3. 


r 
^ 
k- 


4. 

6. 
7. 


^ 


Add  for  royalty 


£d0,946    4 
909    0 


k  Total  £51,855    4    3 

^  The  foundation  of  the  cenlml  station  was  laid  on 
^  November  5,  1890,  with  duo  formality,  by  the  chiirch- 
^  wardens  of  the  pariah  of  St.  Pancras.  Since  that  time 
F  "work  has  been  pushed  vigorously  forwurd,  with  the  result 
t-  that  now  very  nearly  the  whole  plant  is  erected,  and  all 
Ib^li  certainly  be  in  full  working  order  in  plenty  of  time  for 
^Ptiie  forthcoming  lighting  season. 

W  The  St.  Pancras  electric  lij^ht  station  lays  at  tbe  back 
^  of  the  Hampstead-road  a  short  distance  from  the 
i  Mpi>er  end  of  Tottenham  Court-road,  the  exact  address 
being  47,  Stanhope-street,  N.W.  It  lays  amidst  a  number 
of  rather  dull  houses,  the  station  site  being,  in  reality,  con- 
verted house  property,  the  otFices  still  being  hardly  distin- 
guishable from  the  neighbouring  houses.  At  the  back, 
however,  over  a  considerable  site,  extensive  changes  have 
been  made,  and  a  handsome,  spuciouH,and  convenient  electric 
station  has  taken  the  place  of  dirjgy  suburban  gardens. 

Passing  through  the  offices  and  pa3^age8^  where  the  work- 
men are  at  work  polishing  and  connecting  the  solid  strips 
of  rolled  copper  which  are  to  form  the  three  wire  distri- 
buting circuit  on  Messrs.  Latimer  Clark's  system,  we  come 
into  u  long,  spacious  engine  and  dynamo  room.  All  the 
way  down  this  engine-room  are  arranged  11  sots  of 
combined  Willans  and  Robinson  triple-expansion  engines 
and  Kapp  continuous-current  dynamos,  the  latter  made  by 
Messrs.  Johnson  and  Phillips,  Charlton.  Of  these  11  sets, 
eight  engines  and  six  dynamos  are  already  erected,  and 
several  of  the  others  being  in  a  forward  state  of  the 
process  of  erection.  The  dynamos,  which  are  low-tension 
flix-[>o1e  continuous-current  machines  with  immense  itruni 
armatures  of   the   newest  design,   are   made   of    various 


voltages  from    110  up  to  145  volts,   and  of  about   700 

amperes  each — some  for  supply  direct  on  the  three-wire 
mains,  others  for  supplying  distant  points  for  charging 
battenes  both  in  the  chief  station  and  the  sub-station  of 
batteries.  Two  of  these  engines  and  dynamos  were  lunning 
on  our  visit,  others  will  be  started  day  by  day  as  completed. 

The  boiler-room  is  down  some  steps  to  one  side,  and 
contains  a  very  complete  arrangement  for  the  purpose. 
The  boilers,  of  the  Babcock  and  Wilcox  type,  are  five  in 
number,  ranged  all  side  by  side,  and  work  at  the  pressure 
of  1501b.  per  square  inch.  As  the  station  is  far  from  water 
supply  other  than  the  town  water,  arrangements  had  to  be 
made  to  use  the  water  of  condensation  over  and  over  a^i^in. 
Under  the  whole  outside  yard  is  a  huge  tank  17ft  deep, 
which,  in  the  Krst  place,  will  be  filled  with  town  water,  and 
afterwards  little  more  will  be  required  except  to  replace 
that  tost  by  evaporation.  The  exhaust  pipes  from  tho 
enj^ine  come  back  to  a  well  near  this  tank,  wherein  is  placed 
a  spray  condenser,  supplied  with  water  from  the  tank.  The 
exhaust  steam  thus  condensed  rises  in  a  smaller  tank  and 
overflows  into  the  supply  tank,  from  whence  it  is  pum|>ed 
by  a  Willans  and  Robinson  pump  into  the  boilers.  Whuii 
this  condensed  steam  is  not  reiiuired,  or  the  tank  becomes 
too  hot,  a  separate  pair  of  Tangye  pumping  engines  are 
p\it  to  work,  which  draw  the  hot  water  out  of  the  hot- water 
tank  and  force  it  up  to  a  cooling  arrangement  made  of  corru- 
gated iron  plates  fastened  around  the  chimney  stack  part 
way  up.  Down  these  the  hot  water  trickles,  cooling  on  its 
|)ath,  and  eventually  finds  its  way  back  to  the  large  cold- 
water  tank. 

The  boiler-room  also  contains  another  small  en^ne  and 
an  air-corn  pressor  pump.  This  is  used  for  forcing  dry  air 
into  the  conduits  for  the  electric  tight  mains,  to  koej>  away 
moisture  and  prevent  electrical  leakage. 

Passing  down  stairs  we  come  to  a  largo  cellar,  in  which 
tbe  main  battery  of  accumulator  cells  is  arrdnged.  This 
battery  consists  of  large  sized  KP.S.  cells,  in  two  long 
double  rows,  126  each,  on  solid  racks,  numbering  thus  252 
in  all.  These  batteries  were  not  yet  in  use,  and  are  to 
receive  their  first  charge  of  24  hours  this  week.  No  special 
arrangements  seemed  to  bo  made  for  ventilation  or  for 
fittings  to  resist  acid  fumes,  and  these  precautions  will 
probably  have  to  be  made. 

Down  one  side  of  the  engine-roam  is  an  immense  and 
awe-in8]nring  swiichbDard,  looking  like  the  signal-box  of  a 
railway  junction,  with  78  handles  and  20  huge  omnibus  bars, 
all  painted  alternately  red  and  blue  for  positive  and 
negative  terminals.  On  this,  tho  dynamos,  cells,  and  various 
m»in  circuits  can  be  adjusted  and  balanced  and  the  pressure 
of  cells  regulated. 

The  mains,  as  we  have  said,  are  on  the  three  wire  system 
upon  the  plan  devised  by  Messrs.  Clark,  Muirhead,  and  Co., 
a  modification  of  the  system  already  adopted  by  them  for 
tbe  St.  James  and  Pall  Mall  station.  Solid  copper  8tri[>s 
are  placed  edgewise,  and  short  stoneware  carriers,  having 
three  grooves,  are  placed  at  intervals,  one  under  and  one 
over  these  copper  strips,  tbe  whole  being  screwed  tightly 
together.  The  coj)per  strips  are  l|in.  wide  by  about  ^\\n, 
thick, as  coming  from  the  rolling  mill.  They  are  straightened, 
tbe  Gnd&  punched  and  potifhed,  then  tho  ends  riveted  to- 
gether, and  tho  whole  lengths  drawn  tight  by  screw-tackle. 

MatnQ  are  already  laid  down  the  whole  length  of  Totten- 
ham Court-road,  along  High-street,  Euston-roud,  and  along 
Endsleigh  gardens  and  around  to  the  residential  district  of 
Tavistock-square.  Down  Tottenham  Court-road  a  large 
pneumatic  tul>e,  some  time  ago  used  for  the  transmission 
of  jjarcels  by  the  ]>08t  offices,  but  now  disused,  and  the 
property  of  the  Vestry,  has  been  utilised  as  conduit  for  the 
electric  light  mains,  to  the  saving  of  nome  considei  *  ^ 
amount  of  the  ratepayers'  money. 

Tbe   distant   sub-station   consists   of   a  furthi 
accumulators  placed  in  an  underground  chambe 
and    built   under   the   street   just    ofiposite    1 
Memorial    Statue,    in    the    liampstuad-road. 
station  will  be  charged  by  two  of  the  dynan 
the  voltage  required,  and   will  supply  tbe  • 
same  voltage  as  from  the  central  station — % 
the  three-wire  system,  in  two  sections  of 
between  the  house  terminals. 

It  may  be  interesting  here  to  remiod 


isa 
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the  recently  appointed  electrical  engineer  to  the  Vestry  is 
Mr.  Barron,  lata  outside  manager  to  Mr.  Wilson  Hartnell; 
and  to  mention  that  the  resident  engineer  to  the  station 
just  appointed  h  Mr.  Edgar  Mapple,  late  fiuperiiiterident  of 
the  Brighton  Metropole  installation,  at  one  time  with  the 
International  Telegraph  Com[)anyi  later  with  Messrs. 
Fielding  and  Piatt,  hydraidic  enj^ineers,  of  Gloucester, 
and  more  recently  m  charge  of  the  construction  of  Mr. 
Holroyd  Smith's  electric  railway  at  Blackpool. 

The  station  seems,  so  far  as  can  he  judged  from  its 
present  condition,  as  satisfactory  an  arningement  as  the 
Vestry  could  desire,  and  both  the  Vestry,  their  advisers, 
and  the  contractors  are  to  be  congratulated  upon  the  show 
they  have  made.  The  eyes  of  every  municipal  authority 
and  of  every  municipal  engineer  will  be  upon  them,  and  it 
therefore  behoves  everyone  to  turn  out  their  very  best  work 
and  make  the  station  thoroughly  satisfactory  and  complete. 


THE  SHORT  GEABLESS  MOTOR. 


The  part  of  an  electric  street  railway  motor  which  is  by 
all  odds  most  liable  to  break  in  service  is  the  transmission 
machinery.  The  older  motors  of  all  types  were  furnished 
with  metal  gears.  These  broke  ao  often  that  wood  or 
rawhide  teeth  were  substituted  and  a  better  service  thus 
obtained.  Nevertheless  the  use  of  a  complicated  train  of 
gears  has  long  been  recognised  as  out  of  place,  and  several 
attempts  have  been  made  to  overcome  the  defects  of  this 
c()i\struction.  A  successful  type  of  gearleaa  motor  is  now 
manufactured  by  the  Short  Electric  Railway  Company,  of 
Cleveland,  0. 

It  is  possible  to  design  an  electric  motor  of  given  power 
(say  15  h.p.)  upon  two  general  plans.  In  the  first,  we  h:*ve 
an  armature  revolving  at  high  s[>eed  in  a  weak  magnetic 
field.  In  the  second,  we  have  an  armature  revolving  at 
low  speed  in  a  more  powerful  magnetic  field. 

The  double- reduction  motor,  long  the  stiinJard  in  street 
railway  practice,  is  a  machine  of  the  first  type — one  in 
which  the  armature  revolves  at  high  speed  in  a  weak 
magnetic  field.     Its  characteristics  are  the  following  : 

It  has  two  poles  separated  by  a  wide  cylindrical  magnetic 
gap  in  which  a  long  drum  armature  revolves. 

There  is  the  least  {K>58ible  amount  of  iron  and  copper  in 
the  machine  for  its  output  in  power,  the  armature  speed 
being  a  maximum  with  safe  regard  to  the  effect  of  centri- 
fui;al  force.  In  order  to  bring  this  high  armature  speed  to 
a  point  where  it  can  be  utilised  on  the  car  axles^  two  reduc- 
tions are  necessary,  so  that  for  a  complete  30-b.u.  car 
equipment  we  find  eight  gears  and  pinions,  12  double 
bearings  requiring  special  self-oiling  arrangements,  together 
witha  large  numborof  boltfl,nut8,andotbcrundeairable  parts. 

The  high  speed  of  armature  pitiioii  and  intermediate  goar» 
and  the  constant  wear  on  the  other  gears,  make  frequent 
replacements  necessary,  and  at  consequent  large  expense. 

The  single-reduction  motor  is  an  advance  on  the  double- 
redtiction  motor,  and  is  a  stc[>  in  the  right  direction — but 
it  is  only  a  step.  In  this  form  of  machine  as  it  is  now 
built  by  the  various  companies,  we  have  either  a  rin>;  or  a 
drum  armature  revolving  between  massive  [H)le-pieces  at 
a  speed  of  about  one-half  that  of  the  double-reduction 
armature.  The  weight  of  the  machine  is  considenibly 
increased  because  of  tho  fact  that  the  inagnotic  gap  between 
the  two  pole-pieces  is  increased  rather  than  ditniutshed, 
making  it  necessary  to  increase  their  strcntjth  by  add  nig  to 
the  weight  of  iron  and  copper  in  the  fields  and  armature. 
There  are  still  two  (in  one  type  recently  brought  out,  four) 
heavy  gears  in  each  motor  equijiraont,  togethtir  with  eight 
bearings,  bolts,  nuts,  etc.  The  amount  of  space  taken  u[i 
by  the  motor  beneath  tho  car  is  somewhat  reduced,  but 
there  is  still  a  very  material  complication. 

In  the  gcarless  motor  designed  by  the  Short  Company 
it  is  believed  that  the  final  form  has  been  reacheil.  Referring 
to  the  machine  in  a  general  way,  it  will  be  seen  from  the 
cuts  that  all  the  gearing  is  absolutely  eliminated,  the 
number  of  bearings  is  reduced  to  two  on  each  motor,  and 
four  in  the  equii>ment.  The  armature  s[>eed  comes  down 
to  the  minimtim— namely,  that  of  the  car  axles  in  practical 
operation.    The  noiBO  of  the  gearing  and  "  st^uoaltug  "  of 


the  brushes  on  the  commutator  are  entirely  obv 

there  are  but  three  wearing  parts  on  each  motor. 
The  intensity  of  the  magnetic  field  is  now  at  ftsi 
this  effect  being  due  not  to  a  material  increase  in  I 
of  armature  and  pole-pieces,  but  to  the  wholly  differ 
of  construction.  Instead  of  two  magnets  we 
instead  of  a  wide  magnetic  gap  we  find  one 
narrow,  with  consequent  enormous  intensity  of  tl 
force.  Instead  of  a  drum  armature  of  small  diam 
find  a  rinc  armature  of  comparatively  large  diamel 
increased  leverage,  tho  sum  total  being  that  we  bi 
in  full  measure  a  motor  of  the  second  type— n 
with  an  armature  revolving  at  low  speed  in 


DU|f 


magnetic  field,  exerting  a  power  fully  equal  to  _^ 
with  gearing,  and  at  a  considerable  leas  oxj>en^ 
current— t.f.,  coal — since  all  friction  of  gearing  is  elii 
The  motor  is  complete  in  itself.  It  is  not  kcyei 
car  axle,  nor  does  it  touch  at  any  point.  The  mot 
whole  can  be  taken  off  tho  car  axle  after  removing  i 
The  weight  of  the  two  motors,  forming  a  30-h.p.  equ 
is  distributed  over  the  entire  truck,  but  it  foUov 
what  is  said  above  that  no  part  of  the  motor  i 
directly  upon  car  axles.  Both  motors  are  flexil 
[tended  at  both  ends,  so  that  pounding  on  the  rails, 
and  jarring  of  truck,  crystidisation  of  motor  frames, 
and  axle  of  truck  are  entirely  avoided.  The  arm. 
iilways  and  necessarily  central. 


The  held  magnets  are  eight  in  number,  four  on 
of  the  armature.  They  face  each  other  at  a  dist 
only  lOin.,  and  thus  form  a  most  intense  magneti 
The  magnets  are  bolted  to  the  framework  of  the  m 
the  centre  of  which  are  the  bearings  which  carry  the 
armature  abaft,  presently  to  be  described.  The 
arms  runjiing  out  from  the  framework  to  the  cross 
on  the  truck  make  provision  for  the  support  of  thi 
motor.  Tbe  insulation  between  these  brackets  a 
girders  is  provided  by  moans  of  heavy  rubber  bu 
through  which  pass  tho  bolts.  By  removing  th 
attaching  the  fields  to  the  8up[>urting  framework 
may  be  quickly  taken  out,  either  for  repair  or 
easily  get  at  the  armature. 

The  armature  is  keyed  to  a  hollow  steel  shaft^. 
concentric  with  the  axle  of  the  truck,  an  inside  clc«5 
lin,  all  around  being  provided  for*     The  armature 
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bfl  of  a  laminated  iron  core,  U{X)n  which  are  mounted 
■to  and  entirely  independent  coils,  following  the  well- 
I  methods  of  the  Short  double-reduction  typo  of  motor. 
inted  u{)on  the  hollow  shaft,  close  to  the  armature  is 
unmutator,  which  is  protected  from  injury  by  the 
(nding  {jole-pieces.  The  commutator  is  massive  in 
"  ction  and  of  large  diameter,  the  idea  being  that, 
I  of  its  massiveness  and  slow  speed,  the  wear  will  be 
i  to  a  minimum,  and  the  replacing  of  the  commu- 
ill  occur  only  at  long  intervals.  On  the  ends  of  the 
Vhaft  in  the  old  type  of  motor  were  rigidly  mounted 
fees,  the  peripheries  of  which  were  insulated  from  the 
by  the  special  wooden  web  constrwction  which  is  a 
;tive  feature  of  the  gearing  in  the  Short  double- 
iion  motor.  Between  the  commutator  and  the  disc 
» one  side  and  the  armature  and  the  second  disc  on 
her  were  the  bearings,  which  aie  carried  by  the  motor 

ks  been  before  said  that  the  motor  has  no  connection 

ver  with  the  car  axles  ;    it  follows,  therefore,  that  it 

essary  to  provide  means  of  propelling  the  car  by 

g   some   at- 

ent  between 

oUow  arma- 

haft  and  the 

I.    This  was 

rly  done  very 

f  by    means 

savy    coiled 

8,  which  ex- 

1    from    the 

eries  of  the 

ture    shaft 

to     bosses 
B  wheels,  as 

in  Figs,    1  and  2. 
th,   and    could    pull 
light    extension    or 


Fin.  3. 


Fiu.  4. 

revolve  the  wheel  it  presses  against  in  one 
on  only.  To  provide  for  backward  as  well  as  for- 
notion,  the  spiders  are  arranged  on  the  four  wheels 
I  truck  in  such  a  manner  that  the  forward  left  and 
ight  wheel  are  driven  ahead  by  the  motor,  and  the 
IV heels  are  driven  when  the  car  is  moved  in  the  oppo- 
rection. 

m  the  centre  of  the  axle  to  the  bottom  of  the  casing 
in.  On  a  36in.  wheel,  which  we  strongly  advise,  not 
a  the  gearless,  but  in  other  types  of  motor,  there  is 
'clearance  of  5|in.  which  is  ample  for  all  purposes. 
I  speed  of  10  miles  an  hour  the  armature  revolves  at 
olutions  per  minute  with  a  36in.  wheel.  The  equiva- 
>eed  of  the  single  reduction  motor  would  be  at  least 
nd  of  a  double-reduction  motor  about  1,200.  The 
ous  advantage  of  the  gearless  form  over  all  others  is 
.early  evident. — Engiixeering  News. 


TELEPHONING  LONDON. 


Those  springs  were  of  great 
a  very  heavy  weight  with 
compression.  As  they  were 
eS  to  both  disc  and  wheel  upon  circles  of  the  same 
,  their  eflfort  was  a  nearly  direct  circumferential  pulL 
company  has  recently  changed  its  method  of  con- 
g  the  driving  sleave  with  the  wheels,  the  system 
ftted  in  Figs.  1-3  not  meeting  with  the  approval 
set  railway  officials.  In  the  new  plan,  a  three-armed 
is  keyed  to  the  end  of  the  armature  sleave,  as  shown 
'.  4,  taken  from  the  Street  Railwaj/  Jourwd.  At  the 
each  arm  is  a  rubber  cushion,  which  presses  a,gain8t 
<n  the  wheels  and  thus  rotates  them.     The  spider  is 


'•  TIMES  "  CORRESPONDKNCB. 

The  following,  among  other  letters,  have  ap[)eared  in 
recent  issues  of  the  Times  on  this  subject : 

The  Dl:kk  of  Marlborough  writes:  "  I  am  constrained 
to  feel  so  much  sympathy  for  Mr.  Faitbfuil  Begg  in  his 
efforts  to  seek  light  on  the  subject  of  the  £10  rate  that  it 
has  been  asserted  London  can  be  telephoned  for,  that  I  will 
venture  to  offer,  for  the  information  of  the  public  and  Mr. 
Begg,  a  few  further  remarks  on  the  plan  that  a  new  tele- 
phone company  will  adopt  in  carrying  out  this  work. 
There  are  three  courses  open  to  the  designer  of  a  telephone 
system  for  the  23  square  miles  of  London.  First,  you  may 
make  the  whole  system  an  overhead  one,  on  poles  and 
derricks,  as  in  Berlin  ;  secondly,  you  can  have  an  entirely 
underKTonnd  system,  as  in  Paris  ;  or  you  may  have,  thirdly, 
a  partly  overhead  and  partly  undei-ground  system,  which  is 
undoubtedly  the  system  that  must  be  applied  to  London. 
It  ia  manifest  that  each  of  these  systems  represents  different 
scales,  both  of  cost  to  set  up  and  of  expense  in  mainte- 
nance. The  overhead  system  would  be  the  cheapest  to 
put  up,  but  the  most  cosily  to  maintain,  and  a  larger  sum 
for  renewals  would  have  to  be  provided  for.  The  fatal 
ditficulty  with  an  entirely  underground  system  is  that 
you  cannot  locate  faults  in  separate  wires  underground  and 
be  perpetually  taking  up  pavements  and  repairing 
subscribers*  lines.  The  obstructions  to  streets  would  be 
intolerable,  and  the  cost  would  be  enormous.  In  Paris  the 
arterial  drainage  system  enables  the  Government  to  take 
subflcribera'  wires  into  houses  underground,  but  even  this  is 
found  not  to  be  satisfactory,  and  it  is  contemplated  laying 
telephone  subways  generally.  This  would  not  be  possible 
in  London  for  many  reasons— {1)  it  would  interfere  with 
the  Government  telegraph  lines  often,  and  (2)  it  would 
impedo  the  laying  of  the  electric  companies^  wires,  many  of 
which  run  under  the  pai'enients.  It  is  not  necessary  to 
place  the  wires  from  subscribers  to  the  local  sub-exchanges 
underground  at  all.  These  wires,  which  would  never  have 
over  one-third  of  a  mile  to  a  half-mile  run,  would  con- 
verge from  all  directions  overhead  to  the  sub-exchange, 
which  would  be  situated  in  the  upper  floor  of  some  house 
in  the  centre  of  the  area,  on  the  top  of  which  there  would 
be  placed  a  derrick  which  would  hold  from  500  to 
1,000  twin  wires.  From  this  jjoint  we  require  from  50  to 
100  twius,  which  should  descend  into  the  electric  light  or 
other  tubes,  and  from  there  run  direct  to  the  central 
exchange  of  the  district.  If  Parliament  refuses  to  give 
telephone  companies  the  right  to  lay  these  large  cables 
underground,  the  only  course  will  be  to  negotiate  way- 
leaves  for  these  appalling  monstrosities  and  swing  them 
overhead.  The  telephone  companies  only  wish  to  know 
where  they  are  going  to  be  placed,  so  as  not  to  go  to  largo 
initial  expense  and  then  have  to  change  their  system  after, 
The  location  of  the  central  and  sub  exchanges  has  nothing 
lo  do  with  the  underground  question  for  the  trunk  lines, 

**  Now,  Mr.  Begg  will  see  that  it  is  not  very  difficult  to 
calculate  out  the  cost  of  this  system.  Given,  to  begin  with, 
50  sub  stations  of  500  aubscriWa  each,  say  with  an  average  of 
one-third  of  a  mile  from  each  subscriber  to  the  sub-exchange, 
and  say  00  twins  from  each  sub  to  each  central  station, 
you  can  figure  out  the  cost  for  wire  and  attachments  for 
the  overhead  {H)rtion,  and  also  the  cost  of  laying  the  50  twin 
trunk  cable  under  the  pvement.  These  trunk  cables 
would  hardly  take  any  room  at  all  under  the  pavement, 
and  they  would  never  have  to  bo  disturbed  ;  if  one  wire 
did  go  wrong,  it  is  a  matter  of  souiU  importance.  So  much 
for  wire.  Now,  as  to  exchange  boards  and  subacribera' 
instruments.  These  are  not  at  all  costly,  and  the  pri'' 
various  makes,  both  English,  French,  and  German 
known.  The  National  Company  in  their  10 
monopoly  have  worked  out  for  future  tolophonis' 
of  valuable  information  on  all  these  points, 
come  to  the  cost  of  staff  and  renewals, 
we  cannot  do  better  than  take  the  pub 
of  the  National.  It  will  be  seen  t^ 
phone  industry  does  not  employ  a  very 
highly-paid  experts.     Girls  and  women  dc 
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better  than  men.  As  to  renewals,  these  should  proceed  the 
whole  year  round,  and  it  is  simply  a  question  of  keeping  so 
many  linemen  in  permanent  employ  according  to  the 
number  of  subscribers,  while  the  cost  of  new  material  is 
principally  wire  and  a  few  tools.  There  never,  in  fact,  was 
an  industry  that  required  so  small  an  amount  of  costly 
plant  or  so  little  labour  to  maintain  itself.  IjCt  any  prac- 
tical engineer,  therefore,  take  a  map  of  London  and  locate  on 
it  all  his  sub  and  central  stations  and  tiguro  in  his  trunk 
lines,  supposing  them  to  run  under  the  pavements,  and  be 
can  tell  to  a  nicety  what  the  telephone  will  cost  to  establish 
per  subscriber.  I  have  no  doubt  that  it  will  work  out  far 
more  costly  in  a  23  square  milo  are;!  than  in  a  smali  country 
town.  This  no  one  would  deny.  All  I  maintain  is  that, 
given  a  system  which  is  partly  overhead  and  partly  under- 
ground, it  can  be  shown  that  with  a  XIO  or,  at  the  outside, 
£12  a  year  rate  the  business  should  pay  a  good 
12  to  15  per  cent,  interest  to  the  shareholders.  I  have 
not  gone  into  the  question  of  profits  earned  by  the  fonncr 
United,  but  it  is  certain  they  were  doing  so  good  a  busi- 
ness with  their  very  experimental  system  that  they  found  it 
possible  to  pool  their  stock  at,  I  think,  about  £15  for  iheir 
original  £5  shares,  and  their  divided  shares  stand  to-day  at 
nearly  par,  and  paid  last  year  a  handsome  dividend. 
Nothing,  in  fact,  as  a  commercial  statement  to  shareholdora 
can  be  more  satisfactory  than  their  various  balanco-sheots, 
and  I  think  the  new  telephone  company  are  justified  in 
taking  a  most  sanguine  view  of  this  industry,  and  conse- 
quently reduce  the  cost  to  their  subscribers  when  they  oi)en 
their  exchanges  to  somewhere  about  £10  per  subscriber,  as 
the  National  have  been  able  to  do  in  other  towns. 

"As  a  fact,  the  telephone  problem  is  child's  play  as 
compared  with  the  electric  lighting  problem.  This  is  not 
the  place  to  discuss  the  difficulties  of  alternating  and  con- 
tinuous-current systems.  I  have  had  to  study  both,  as  well 
as  telephones,  and  I  am  confident  any  electrician  would  go 
gaily  into  telephoning  London  with  our  present  knowledge 
where  he  would  heaibate  many  times  before  giving  an 
electric  lighting  o[)inion.  The  problem  to  be  solved  with 
the  telephone  is  how  to  be  able  to  put  two  persons  into 
communication  by  a  twin  wire  through  three  exchanges — 
two  &ub  and  one  central  exchange — without  delay  or  incon- 
venience. If  you  can  boIvc  this  question  and  calculate  out 
the  cost  of  laying  the  system  on  the  lines  1  have  indicated 
you  can  at  once  arrange  your  terms  of  subscription  so  as  to 
make  the  yearly  dividend  to  shareholders  what  you  choose. 
You  are  independent  of  climate  except  for  hurricanes.  You 
are  indc[>eTident  of  the  labour  market  almost,  as  you 
employ  special  ojieratives ;  you  have  a  constant  and 
growing  business  ;  and,  whatever  else  one  may  be  inclined 
to  doubt  in  the  question  of  the  advisability  of  a  £10  rate, 
you  are  quite  certain  of  one  thing — viz.,  that  the  more  you 
give  people  the  opportunity  the  more  they  will  talk" 


Mr.  A.  R,  BENNf-riT  writes  :  *'  Since  my  name  has  been 
mentioned  several  times  in  the  course  of  the  corres- 
pondence, I  would  crave  indulgence  for  a  few  remarks, 
especially  as  Mr.  F.  Faithful!  Begg,  in  his  last  letter,  puts 
the  plain  question,  *Can  London  be  telephoned  efficiontly 
and  profitably  for  a  £10  subscription  ? '  a  query  which  1 
anticipated  and  answered  in  the  affirmative  in  the  [laper  I 
recently  contributed  to  the  British  Association  at  Cardiff. 
If  Mr.  Begg  has  access  to  the  National  Telephone  Com- 
pany's books,  he  will  find  therein  plenty  of  material  to 
convince  him  of  the  practicability  of  the  proposition. 
Especially  would  I  refer  bim  to  the  accounts  relating  to 
Dundee,  Aberdeen,  Inverness,  Galashiels,  and  Dumfries, 
in  Scotland,  between  the  years  1883-90,  and  to  White- 
haven and  Carlisle,  in  England,  between  the  years  1885-9. 
It  was  in  these  towns  that  modern  telephone  constiuction 
was  first  introduced  and  practised,  and  where  the  results 
flowing  from  good  work  and  intelligent,  conscientious,  euper- 
vision  were  first  demonstrated.  He  will  find  that  these 
centres  yield,  or  did  until  last  year,  a  greater  return  on  the 
capital  invested  than  any  of  the  richer  English  towns,  where 
the  bad  management,  which  for  the  first  two  years  of  its 
existence  (1881-2),  characterised  the  old  National  Telephone 
Gompany.  held  sway  long  after  it  had  ceased  in  the  North 
He  will  discover  that  a  company  undertaking  the  tele- 
phoning of  moderateljr  sized  towns  on  a  £10  tariff,  and  having 


to  earn  interest  only  on  the  capital  actually  invett6d,«I{ 

be  able  to  pay  a  dividend  closely  approaching  20  per  oeoL 
annum.  Now,  a  new  company  undertaking  the  teUj" 
of  London  would  have  nothing  to  pay  for  patents, 
trust,  would  not  bo  burdened  with  any  bogus  capiuL 
would  have  the  example  of  the  Scottish  practice  hdi 
and  the  benefit  alsoof  the  Mutual  Telephone  Company  s 
recent  experience  in  Manchester.  It  would  likewise poim 
the  sympathies  of  the  London  public,  so  longalienatedbf  ji 
imbecilities  of  the  existing  company.  Starting  tboa 
fair  wind  it  would  need  no  favour,  and  only  persiatenij 
management  could  prevent  ita  earning  a  10  per  cent 
dend  on  a  £10  tarifi.  Mr.  Begg  may  say  that  A^ 
not  London,  and  that  whac  is  possible  in  the  one  placi 
be  visionary  in  the  other.  But  I  have  had  exi 
managing  telephonic  exchange  business  in  London 
as  in  Scotland,  and,  although  I  am  aware  that  coi 
difler  in  some  respects,  I  also  know  that  the  variations 
not  radical  and  are  capable  of  being  allowed  for.  It 
to  equalise  these  differences  that  the  plan  set  forth  ia 
Cardiff  paper  was  designed.  The  average  length 
London  subscriber's  line,  according  to  my  plan,  wi 
only  440  yards,  while  the  average  length  of  a  Scottish 
Bcribor's  is  very  much  great«r,  so  that  the  prime  oMtf 
each  would  not  be  markedly  different,  even  allowing  for 
the  additional  expense  of  the  twin  wire  which  would  k 
used  in  London.  The  approximate  cost,  including  labcv 
and  general  expenses^  of  each  subscriber's  connectki 
would  be  : 

Oilice  instrument  and  fittings £3    0    0 

Line  (440  yards  average)  5  10    0 

Switchboard  and  other  exchange  fittings 1  !0   0 

Total  £10    0   0 

*'  This  would  join  the  subscriber  to  the  sectional  switd- 
room,  but  he  would  still  have  to  bear  a  proportion  of  tki 
cost  of  the  junction  wires  linking  the  sectional -room  10  tk 
central.     After  mature  consideration  I  have  estimated  till 
£10   per  subscriber  would  be  a  most  liberal  allowance  kt 
this  pur|>ose,  and  thus  arrive  at  a  total  of  X20  as  the  eoA 
of  each  subscriber's  installation.     Deducting;  50  per 
of  the  £10  subscription  for  working  expenses  (incltt£o|! 
Post  OHico  royalty),  which  prolonged  experience 
me  is  amply  sufficient,  a  dividend  of  25  per  cent,  woulii 
result.     But  I  do  not  anticipate  such  an  issue  on  a  £\% 
tarid.     Much  of  the  work  would  have  to  be    undergrooi 
and  the  special  conditions  existing  in  London  must  be  pm-l 
vided  for.     To  meet  these  contingencies  I  would  add  Xoftj 
to  the  cost  of  each  aubacriber's  installation,  making  the 
£00  per  subscriber,  which,  with  a  net  revenue  of  £5,  wi 
yield  a  dividend  of  10  per  cent.     Mr.  Begg  may  realise  tk' 
weakness  of  his  contention  by  asking  an  exj»erieDced,  iixW' 
pendent   telephone  engineer,   who  knows    how   to   obtiin 
material  in  the  best  markets,  to  jot  down    for   him   how  a 
would  1)6  possible,  with  fair  dealing,  to  expend  £^0  on  a  tvio 
line440yardslongandaproportionofa junction  line.  Ibrn 
taken  a  £10  rate  because  Mr.  Begg  specially  mentions  it,bal 
personally,  as  I  state  in  my  CardiO*  paper,  I  believe  that  i 
good  dividend  could  bo  earned  on  £8.     Mr.  Begg  mmi 
discard  all  of  the  old  company's  figures  and  statistics  exoepi 
those  for  the  northern  towns  I  have  named,  for  such  an 
entirely   misleading  and    inapplicable.      They    would   be 
useful  as  a  basis  of  comparison  if  the  new  company  propoiod 
to  erect  silver  wire  plated  with  gold,  and  to  embellish  their 
subscribers'  instruments  with  emeralds,  but  not  othenrise. 

'*  Mr.  Begg,  in  his  first  letter,  expressed  great  belief  io 
the  efficacy  of  the  reconstruction  of  the  London  over-hooM 
work  now  proceeding.  I  am  sorry  that  I  cannot  share  thii 
faith.  With  the  nature  of  this  reconstruction  we  are  made 
acquainted  by  the  retK)rt  of  the  National  Telephone 
pany's  recent  annual  general  meeting.  It  consists  in 
introduction  into  Loudon  of  the  system  I  designed  for 
old  National  Company's  Scottish  centres  so  far  back  liS  1 
and  which,  established  at  first  in  the  face  of  vehement  oppo^ 
eition,  was  subsequently  copied  in  all  their  other  pfovini 
districts.  It  is  now,  after  the  lapse  of  eight  rears,  " 
copied  in  London  also,  at  the  cost  of  many  thousaads 
pounds,  and  is  rolled  upon  to  extricate  the  company  froD 
all  its  troubles.  But,  sir,  fiattoring  to  mo  as  this  expec- 
tation unquestionably  is,  I  must  |>oint  out  that  this  syrtasa 
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mine,  consisting  of  channel-iron  croes-anns,  upright 
luUtors,  and  light  bronze  wire,  forms  but  a  mere  detail  of 
efiScient  telephonic  exchange.  It  is  insufficient  in  itself  to 
iprove  the  service  ;  it  must  be  supplemented  by  as  radical 
^nges  in  every  other  department,  and  such  changes,  uccord- 
to  the  reports  which  reach  my  ear,  are  not  being  made, 
lis  view  is  confirmed  by  the  complaint  made  at  the  genenil 
leeting  by  one  of  the  shareholders — a  Mr.  Harris,  I 
"teve — that,  although  his  line  had  been  recotjstructed, 
service  continued  as  inefficient  as  before.  That,  is 
exactly  what  I  should  have  predicted,  and  I  aiiticipate  that, 
after  the  whole  over-house  reconstruction  has  been  eflected, 
Ihe  service  generally  will  be  as  bad  as  it  is  now.  I  consider 
the  {X>9ition  of  the  company  the  more  serious  because,  from 
ihe  statement  made  by  their  chairman  at  the  general 
meeting,  it  is  evident  that  they  do  not  undersUmd  the 
nature  of  the  disease  which  is  consuming  their  vitals.  To 
expect  the  changes  he  indicates  to  save  them  is  absurd. 
His  j)osition  ia  comparable  to  that  of  an  architect  who 
might  propose  to  counteract  the  effects  of  unstable  fotinda- 
tiuns  by  chiinging  the  shape  of  the  weather  vane  on  bis 
building  from  a  cock  to  a  butterfly." 


DUBLIN  LIGHTING. 


n. 


We  make  the  following  extract  from  a  paper  prepared  by 
Mr.  Spencer  Harty,  C.E.,  city  engineer  of  Dublin,  for  the 
Afifiociation  of  Municipal  and  County  Engineers^  which  meets 
to-day  in  that  city. 

In  accordance  with  powers  obtained,  the  Corporation  of 
Dublin  have  now  in  course  of  construction  a  central 
iectric  lighting  station  to  sujiply  the  first  area  covered  by 

eir  license. 

The  streets  through  which  the  mains  for  public  and 
private  lighting  will  now  be  carried  are  as  under  :  West- 
moreland-street, Sackville-street,  Mary-8treet»  Graf  ton- 
street,  College-green,  College-street,  D'Olier-street,  Henry- 
street,  Dame-street,  rarliament-stroet,  Capel-street  (part 
of),  provision  beijig  made  for  future  extension  of  the  area 
'  aa  required. 

The  public  lighting  will  be  by  means  of  Brockie-Pell 
single-carbon  arc  lamps  in  series,  taking  a  current  of  10 
amperes  and  50  volts,  and  arranged  to  burn  16  hours 
without  retrimming.  They  will  bo  fixed  on  iron  lampposts 
21ft.  high  to  centre  of  lamp,  of  ornamental  design,  and 
fitted  with  weather  hoods  and  opalescent  globes ;  in  the 
base  of  each  post  will  be  fitted  a  special  short-circuiting 
switch,  to  enable  any  lamp  to  be  completely  isolated  from 
the  citcuit  when  necessary,  and  alternate  lamps  will  be  on 
different  circuits  to  avoid  the  total  extinction  of  light  in 
case  of  temporary  interruption  to  any  one  lino  of  conductor. 

The  current  will  be  generated  by  Brush  dynamos,  and 
will  be  kept  constant  by  an  automatic  regulator. 

The  supply  for  the  private  lighting  will  be  on  the  *'  high- 
tonsionalternating-current  transformer  system/'  the  pressure 
in  the  street  mains  being  at  2,000  volts  and  reduced  by 
transformers  in  the  consumers'  houses  to  50  or  100  volts  as 
desired.  The  transformers  are  guaranteed  to  reproduce  in 
the  secondary  circuit  95  per  cent,  of  the  energy  abaorbad 
in  the  primary  circuit  at  full  load,  and  not  loss  than  75  per 
cent,  at  half  load,  and  will  run  continuously  without  over- 
heating. They  will  be  enclosed  in  water-tight  cast-iron 
cases,  unless  fixed  in  a  fireproof  chamber,  and  safety  fuses 
will  be  interposed  in  both  high  and  low- tension  mains  at 
the  point  of  connection  with  the  transformer.  The  amount 
of  energy  consumed  will  bo  registered  by  reliable 
meters  of  the  ShaMonberger  type,  with  a  guaranteed 
accuracy  of  96  per  cent.  The  mains  for  both  public  and 
private  lighting  will  be  carried  in  cast-iron  pipes  laid  under 
the  footways,  the  joints  being  made  with  gaskin  and  load. 

Junction-boxes  of  the  Lowrie-Hall  pattern,  as  used  in 
Madrid  and  West  Brompton,  will  be  fixed  at  intersections 
of  the  streets,  drawing-in  and  service  boxes  being  inter- 
posed as  required,  and  all  being  properly  drained  and  fitted 
with  water-tight  covers.  In  every  street  throughout  the 
area,  a  3in.  pi()e  will  be  laid  on  each  side  of  the  road,  and 
on  one  side  or  other  of  every  street  a  4in.  pipe  will  also  be 


laid,  with  some  few  exceptioni,  when  either  a  5in.  or  6in. 
pipe  will  be  substituted ;  the  service-pipes  to  the  arc 
lam[)s  and  consumers'  bouses  being  l^in.  wrought  iron. 
The  con<lucting  wires  will  \>e  of  high-conductivity  copper 
wire,  heavily  insulated  with  vulcanised  indiirubber,  and 
taped,  and  will  have  a  minimum  insulation  resistance  of 
5,000  megohms  when  laid  and  jointed  in  the  pi{)e8.  The 
smallest  size  of  wire  allowed  will  be "/,« B.W.G.  in  area,  and 
a  **  go  atid  return  "  conductor  will  in  all  cases  be  laid  in  the 
same  pipe. 

The  generating  plant  is  being  erected  upon  land 
belonging  to  the  Cor[>oration,  situated  at  the  back  of  the 
Bank  of  Ireland,  and  will  cover  an  area  of  about  12,000 
square  feet,  with  room  for  future  extension.  The  frontage 
in  Fleet-street  is  of  red  brick  with  granite  string  courses, 
and  comprises  a  three-storey  building  in  which  the  various 
otficesj  stores,  switch  and  tost  rooms  will  be  [ikcod,  and  a 
machinery  hall  100ft.  long,  50ft.  wide,  and  40ft.  high,  the 
latter  being  ventilated  by  swing  windows  in  the  sides  and 
skylights  in  the  roof.  At  the  back  of  these  buildings,  the 
boiter-honse,  coal  stores,  and  water-tanks  are  placed,  and  at 
one  end  a  brick  chimney  120ft.  high  from  ground  level  is 
being  erected.  The  foundations  for  the  walls  of  main 
buildings  are  of  cement  concrete,  and  are  carried  12ft.  below 
the  ground  level,  the  foundations  for  the  engines,  dynamos, 
and  chimney  being  carried  some  2ft.  lower,  to  the  solid 
rock. 

The  engines  selected  for  driving  the  private  lighting 
plant  are  being  built  by  Victor  Coates  and  Co.,  of  Belfast, 
and  consist  of  three  pairs  of  coupled  compound  non-con- 
densing horiisontal  engines  guaranteed  to  realise  280  h.p.  oa, 
the  fiy  wheel  of  each  pair,  with  steam  pressure  of  1401b., 
and  running  at  8&  revolutions  per  minute,  the  diameter  of 
the  high-pressure  ptston  being  17in.,  the  low-pressure  34in., 
and  the  length  of  stroke  3Gin.  Each  cylinder  is  fitted  with 
Corliss  valves  worked  by  two  eccentrics  with  special  release 
motion,  the  governor  also  being  of  specially  designed  high- 
speed ty[)0,  and  fitted  with  comjjensating  gear  which  will 
control  the  speed  within  a  maximum  variation  of  5  per 
cent,  under  any  circumstances,  and  after  a  short  space  when 
settled  will  control  it  to  lA  |)or  cent,  variation.  The  crank 
shift  is  of  Siemens-Martin  mild  ingot  steel,  11  Jin.  diameter, 
and  sweHed  to  13in.  where  the  llywheel  keys  on,  the  main 
bearings  being  lOin.  diameter  and  18in.  long.  The  fly- 
wheel, lift,  in  diameter,  is  built  in  halves  carefully  fitted 
together,and  has  a  total  weight  of  nine  tons,  of  which  5^  tons 
is  in  the  rimj  the  latter  being  grooved  to  take  twelve  Hin. 
ropes.  All  moving  parts  are  furnished  with  very  complete 
oiling  arrangements,  enabling  the  engines  to  run  con- 
tinuously if  required. 

Each  of  these  engines  is  coupled  direct  by  12  IJin.  ropes 
of  Egyptian  cotton  to  a  loO-unit  alternating-current 
dynamo  of  the  Lowrie-Hall  ty{>e,  with  stationary  armature 
and  revolving  field  magnets,  with  an  output  of  75  amperes 
at  2,000  volts,  the  approximate  speed  being  350  revolutions 
per  minute,  and  the  efficiency  at  full  load  guaranteeil  not 
less  than  88  per  cent.,  including  the  current  required  to 
excite  the  field  magnets,  the  fields  having  28  pole  pieces, 
giving,  approximately,  4,900  complete  phases  per  minute. 
The  pole-pieces  are  securely  attached  to  a  solid  wrought- 
iron  ring,  the  insulation  resistance  between  the  coils  and 
cores  being  not  less  than  five  megohms.  The  armature 
core  is  built  of  laminated  charcoal  iron  sheets  insulated  by 
mica  from  the  conductor  coils  of  copper  tape,  the  insulation 
resistance  between  armature  coils  and  core  being  a  minimum 
of  15  megohms,  and  the  ends  of  the  coils  terminate  in  an 
insulating  box  fitted  with  terminals  mounted  on  a  damp- 
proof  base,  the  insulating  resistance  between  the  terminals 
being  100  megohms.  The  whole  is  carried  on  an  extra  deep 
box-pattern  baseplate  by  mild  steel  shaft  6iu.  diameter 
ninning  in  two  plummer  blocks,  and  having  a  total 
bearing  surface  equal  to  six  times  the  diameter  of  the 
shaft ;  the  bearings  are  of  hard  phosphor-bronze,  in  halves, 
and  fitted  with  special  swivelling  arrangement,  and  each 
plummer  block  is  arranged  to  allow  of  a  s^  water 

circulating  round  the  bearing. 

The  exciting  current  is  collected  by  X>nze 

rings  on  the  shaft,  carefully  insulate^  pro- 

vided with  two  sets  of  brushes  anr  ter- 

nator  is  provided  with  a  separate  «  |in.i 
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ropes  from  the  dyoBino  shaft.  They  will  be  Beries-wound 
drum  armature  machines  ninntng  at  800  revolutions  per 
minute,  and  both  alternators  and  exciters  are  fixed  on 
sliding  rails  with  tightening  arrangement  to  allow  of 
adjustment  while  running. 

The  public  lighting  plant  will  be  driven  by  three  vertical 
compound  enginesi  each  ca|mble  of  realising  GO  b.h.p,  at  a 
speed  of  220  revolutions  per  minute  with  steam  at  1401b., 
the  high-pressure  cylinder  being  9in.  diameter,  the  low- 
pressure  I5in.  diameter,  and  the  stroke  lOin.;  the  cylinders 
will  be  Gtted  with  automatic  and  hand  expansion  gear 
adjustable  while  the  engine  is  running,  and  the  governor 
will  be  of  a  6]>ecially  sensitive  high-speed  type.  The  fly- 
wheel will  be  8ft  diameter,  the  face  being  grooved  for  ropo 
driving,  and  the  main  shaft  runs  in  three  bearings  The 
lubrication  throughout  will  be  from  stationary  lubricators 
of  combined  syphon  and  drop  feed  type,  designed  for 
continuous  running. 

The  current  is  generated  by  three  Brush  arc  lighting 
dynamos,  each  capable  of  an  output  of  10  amperes  and 
2,000  volts  at  800  revolutions  [>er  minute.  The  armatures 
are  of  ]aminate<j  iron,  wound  with  coils  in  12  recesses,  the 
opposite  coils  being  connected  in  series,  the  free  ends  of 
the  coils  being  brought  through  the  hollow  shaft  to  the 
commutator,  each  machine  being  mounted  on  sliding  rails 
with  the  necessary  tightening  arrangements.  The  current 
is  kept  constant  at  10  amperes  by  means  of  a  Brush-Gcipol 
automatic  regulator,  consisting  of  a  series  of  carbon,  plates 
interposed  in  the  main  circuit,  the  resistance  of  these 
being  varied  by  lever  pressure,  actuated  by  solenoids  con- 
nected as  a  shunt  across  the  dynamo  fields. 

Two  main  ranges  of  wroughtriron  steam-pipes  8in. 
diameter  extend  the  entire  length  of  the  engine-room^  and 
each  range  is  so  connected  wiLh  the  other,  with  the  engines, 
and  to  the  boilers,  and  fitteJ  with  stop-valves,  that  any 
section  of  the  steam-pipe  may  be  removed  while  under 
steam  without  interfering  with  the  supply  to  any  engine. 
The  stop-valves  used  are  of  the  ^Vsluice  valve"  type  with 
projecting  spindles,  and  ull  joints  are  properly  faced  before 
being  made.  The  main  exhaust  pipe  is  of  mild  steel,  12in. 
diameter,  the  branch  exhaust  pipes  from  the  engines  being 
suitably  curved  to  connect  with  this  to  avoid  any  back 
pressure.  It  will  be  carrioil  under  the  engine-room  floor, 
and  covered  in  with  removable  cast-iron  grating.  An  over- 
head travelling  crab,  lifting  eight  tons,  permits  easy 
handling  of  any  of  the  machinery  in  case  of  breakdown. 

The  output  of  the  plant  thus  installed  is  equal  to  120  arc 
lamps  of  500  watts  each,  and  5,000  incandescent  lamps  of  GO 
watts  each,  being  in  use  at  one  time,  with  one  complete 
Spare  plant  in  reserve  in  each  case. 

The  switchroom,  situated  on  the  ground  floor  of  the  office 
building,  is  separateti  from  the  engine-room  by  a  glazed 

Ertition,  and  will  contain  three  complete  sets  of  Lowrie- 
ill  automatic  regulating  apparatus  to  maintain  a  constant 
E.M.F.  at  the  terminals  of  the  alternators  ;  this  is  effected 
by  placing  a  shunt  of  varying  resistance  across  the  field  of 
the  exciter.  The  main  switchboard  for  the  private  lighting 
plant  is  also  of  Lowrie-HaH  design,  as  usml  at  West 
Brompton  station,  the  base  being  entirely  of  slate  ;  the 
metal  sleeves  which  are  connected  to  the  dynamo  leads  and 
circuit  mains  are  mounted  in  porcelain  blocks,  so  arranged 
that  the  operators  cannot  accidentally  come  into  contact 
with  the  high-tension  circuits,  the  cross  connections  being 
made  with  a  double  switch  plug  mounted  on  an  ebonite 
base.  By  means  of  these  plug  switches,  any  two  or  more 
of  the  alternators  can  be  coupled  on  to  two  or  more  of  the 
mains,  that  any  main  or  alternator  not  so  connected  can 
be  added  at  will,  or  that  any  alternator  can  be 
put  on  to  any  main  separately.  Fusible  safety  junctions 
are  fitted  on  the  board  at  the  points  of  connection  with  the 
dynamo  loads  and  mains,  and  the  connections  are  carried 
under  the  floor  in  brick  trenches  with  movable  covers.  A 
synchroQising  board  is  fixed  over  the  main  switchboard,  to 
enable  the  alternators  to  be  run  in  parallel  when  necessary, 
with  the  requisite  instruments  to  sbow  when  the  machines 
are  co-phasal.  The  pressure  in  the  mains  is  indicated  by 
Cardew  voltmeters  with  large  dials,  and  is  checked  on  one 
of  Sir  William  Thomson's  standard  voltmeters ;  the  cur- 
rent for  these  is  supplied  by  small  converters  arranged 
behind   the  switchboard.     Spare   instruments  are  held  in 


reserve  with  the  necessary  appliances  for  recalibntioa. 
current  from  the  alternators  is  registered  on  ammetm 
arrival  on  the  switchboard,  and  the  outgoing  current  ii 
registered  on  ammeters  fixed  on  the  mains  where 
leave  the  board,  the  standard  ammeter  being  one  o 
William  Thomson^s. 

The  switchboard  through  which  the  current  froa 
exciters  passes  to  the  alternators  is  provided  with  a 
on  one  side  of  each  circuit,  and  a  fusible  safety  jonctioi 
the  other,  ammeters  are  interposed  in  the  circuits, 
Cardew  voltmeter  with  large  dial  is  connected  to  a  a 
switch  to  enable  the  pressure  in  any  circuit  to  be 
tained.     The  switchboard   for  the  public  lighting  pkirtt^ 
fitted  with  three  main  switches  and  three  circuit  switehs^ 
arranged  so  that  any  of  the  circuits  and  dynamos  no  b 
interchanged  ;  the  three  circuits  can  also  be  placed  ia 
An  ammeter  is  interposed  in  each  circuit. 

The  test  room,  which    is  placed  adjoining  the  swit^ 
room,  is  fitted  with  a  very  complete  set  of  instrument*  V 
testing  the  condition  of  the  vari3ua  circuits  and  macf 
and  recalibrating  the  numerous  ammeters  and  voll 
in  use  in  the  station  ;  the  adjustment  of  m.eter8  and 
transformers  will  also  be  carried  out  here.     The  Th^ 
reflecting  galvanometer  is  mounted  on  a  concrete 
carried   some    12ft.    below   the   ground-line    to    mil      _ 
vibration.      The  Wheatstone  bridge    and    testing   battn 
will  be  permanently  connected  on  an  insulated  testingtafab 
in  a  convenient  form. 

Steam  will  be  generated  for  the  engines  in  four  Babonrt 
and  Wilcox  water  tube  boilers,  each  capable  of  eva.porHt: 
H,r)00lb.  of  water  per  hour  at  a  pressure  of    1501b.  on 
s(piare    inch,   the   coal   consumption  at   full    work    b»: 
guaranteed  not  to  exceed    lib.  of  Welsh   steam  coal 
every  91b.  of  water  evaporated.     The  total    beating  sui: 
in  each  boiler  is  2,530  square  feet,  of  which  51   square  ieei 
is  grate  surface.     They  will  be  set  in  batteries  of  two,  tbi 
brickwork  being  faced  with  white  glazed  brick  beddot)  ia 
flroclay,  and  euch  boiler  will  consist  of  14  sections  of 
laj)-welded    wrought-u'on     tubes  4in.  diameter    and 
long,  totted  in  the  usual  way,  and  connected  at  each 
with  "  uptakes  "  and  *'  down-takes,"  to  two  steam  and 
drums  ^h'm.  diameter  and  23ft.  Tin.  long,  built  of  gin.  itsii 
plates,  the  longitudinal  seams  being  double  riveted.    Thk, 
boilers  will  be  suspended  from  wrought-iron  girdenfOj^ 
ported  on  cast-iron  pillars  and  will  be  entirely  iude^tcndaoi 
of  the   brickwork  ;    they   will   have    the    usual  steam  aad 
water  fittirtgs  for  boilers  of  this  class,  and  will  be  subjected 
to  an  hydraulic  test  of  2r)01b.  on  the  square  inch  after  eret 
tion.    The  boilers  will  be  fed  by  three  Wortbington  steia 
pumps,  each  one  capable  of  supplying  suflicient  water  totvo 
of  the  boilers  when  fully  loaded,  and  arranged   so  thalAiJ 
boiler  can  supply  any  pump  with  steam,  entirely  indt- 
pcndcnt  of  the  mairt  &te.im-pipe8. 

Water-tanks  capable  of  hoUling  a  supply  for  five  hourssl 
full  load  will  be  erected  on  brick  piers  over  the  coal  ttoni 
and  a  direct  connection  will  be  made  between  the  Corpoiv 
tion  water  main  and  the  steam  pumps,  to  be  used  in  an 
emergency.  The  food-water  will  be  passed  through  thrN 
of  Berryman's  feed-water  heaters,  each  heating  a  suflicieat 
quantity  for  two  of  the  boilers  ut  full  load  ;  they  will  be 
placed  at  the  foot  of  the  chimney,  and  by  means  of  suiuhk 
by-pasaes  and  valves  the  exhaust  steam  can  be  sent  thn 
any  or  all  of  the  heaters,  or  past  them  direct  in 
chimneys.  The  main  flue  will  be  built  of  firebrick, 
and  top  set  in  fireclay,  with  a  concrete  bottom ;  the 
the  chimney  will  be  lined  internally  for  20fL  with  a 
of  firebrick  with  a  2in.  air  space  between. 

The  chimney  itself  has  a  solid  bed  of  concrete, 
square  and  3ft.  thick,  resting  on  rock  16ft.  below  tbe' 
ground  level,  and  will  have  a  total  height  of  140fU,  the 
internal  diameter  being  8ft.  it  will  be  fitted  with  a  solid 
copper  tape  conductor  with  rod  and  points,  and  will  be 
earthed  on  the  6in.  water  main  supplying  the  statioiL 

The  Cor[)oration  will  bring  their  surface  lines,  free  of 
expense,  to  any  consumer's  premises  situated  within  yOtU, 
of  any  of  their  mains,  an  extra  charge  being  made  for 
greater  distance,  and  in  all  cases  the  consumer's  instal 
must  be  passed  by  the  Corporation  in3|>octor  before  com 
tion  will  be  completwl,  and  be  in  acconiance  with  the  r 
laid  down  by  them  to  secure  efiicienoy  and  safety. 
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er  and  hi^h-tenaion  safety  fuses  supplied  by  the 
Dn,  when  not  enclosed  in  an  iron  case,  will  He 
a  suitable  protecting  chaml)er  supplied  by  the 
A  double-pole  switch  and  safety  fuses  will  form 
tie  consumer  a  installation  immediately  where  the 
n  circuit  leaves  the  transformer  case. 
urge  to  the  consumer  will  be  either  by  s[>ecial 
}r  by  meter  as  may  be  desired,  the  minimum 
'  quarter  being  £2  for  any  quantity  up  to  GO  units. 
quantity  over  60  units  and  under  100  units  per 
d.  per  unit.  For  any  quantity  over  100  units 
er,  7d.  per  unit.  Hire  of  meter  per  quarter,  5s. 
ansformer,  primary  safety  fusible  cut-outs — 

£ 
^  10-o.p.  lamps  per  quarter    0 

»t  M  ft  0 

•»  »l  >?  ^ 

»»  »»  »»  - * 

*2 

M  It  II  * 

irs  will,  of  course,  be  fixed  on  the  low-tension 
n'r  accuracy  being  guaranteed  by  the  Boanl  of 
pectors,  and  the  current  will  be  available  for  23 
diem. 

»re  co3t  of  the  works  as  at  present  designed  will 
£31,000,  and  will  be  maintained  by,  and  kept 
control  of,  the  Corporation. 


B. 

d. 

5 

(1 

10 

0 

0 

0 

lU 

0 

0 

(1 

rr  OF  THE  N.  E,  L.  A.   COMMITTEE  ON 
lllNG  WIRING  AND  INSURANCE  RULES.* 


L^CLASS  A.— CENTRAL  STATIONS. 
PP  Fur  Lioht  ok  Power. 

I  apply  to  dynamo-rooms  in  isolated  plants  connected 

rdetached  from  buildings  used  for  other  purpoAos  ;  also 

rarietiee  of  apparntus,  of  both  high  and  low  potential. 

r»  or  Motofs — Must  be  : 

ed  in  a  dry  place. 

kted  on  floorH  or  base  frames  which  must  bo  kept  hlled 

absorption  of  moisture,  and  also  kept  clean  and  dry. 

Kpoaea  to  flying  or  combustible  materials. 

Dovered  with  a  waterproof  cover  when  not  0[Jorating. 

IB  must  a  generator  be  placed  in  a  room  where  any 

prooOM  is  carried  oo,  such  as  the  working-room  of  a 

I,  flaxi  woollen,  or  flour  mill. 

'  AUcndanct. — A  competent  man  must  be  kept  on  duty 

1  whore  generators  are  operating. 

te  must  DO  kept  in  meUiI  cons  and  removed  daily. 

r«. — From  generators,  switchboards,  rheostats,  or  other 

B,  and  thonce  to  outside  lines,  conductors  must  be  : 

in  fight. 

|j  on    non-combustible    insulators,   such    as    gloaa  or 

feted    from   contact    with    Hoors,    partitions,   or    walla 
lioh  they  may  pass,  by  non -combustible  insulating  tubes. 
rigidly  M3  for  apart  that  they  cannot  come  in  contact. 
Mwith  non-inHammable  insulating  material  sufltcient 
atscidcntal  oontact. 

k  in  carrying  capacity  to  prevent  heating.  (See  capacity 
>le.) 

cted  by  Hplicea  or  joints  etjunl  in  carrying  catiacity  to 
Iters  themselves,  jMildered  if  necessary  to  tnake  tnem 
i  permanent. 

under  floors  or  in  distributing  towers,  placed  in  spaoea 
inspection  and  ventilation,  and  provided  with  special 
sovering. 
U-cit— Must  be  : 
ced  as  to  make  it  imposaible  to  communicate  lire  to 

2  combustible  material  ;    acceesible  from  all  sidos  when 
tioos   are  on  the  bock  ;    or  may  be  placed  ngainst  a 
me  wall  when  the  connections  arc  entirely  on  the  face. 
free  from  moisture. 

of  non-combustible  material,  or  of  bard  wood,  filled  to 

orution  of  moisture. 

pea  with  bars  and  wiro»  in  accordance  with  rules  1,  2, 

7  for  placing  interior  conductors. 

{•baxM  and  Efjuaiiso'^—iAimi  be  : 

ped  with  metal  or  non-combuetible  frames. 

d  OB  sources  of  heat. 

,  on  the  switch  or  a  distance  of  a  foot  from  combustible 

>  separated  therefrom  by  asbestos  or  cement. 

'  ArrtMr.r^ — Must  bo  : 

ted  to  each  side  of  every  overhead  circuit  coDoected 

kUon. 

0d  and  adopted  by  the  National  Electric  Light  Aaso- 
atraal,  P.  Q.,  September  10,  IH91.  [It  noems  to  ns  that 
I  report  is  as  well  worth  considoration  in  England,  and 
raver  electricity  Ib  used,  aa  in  America.— Ed.  E,£i,'\ 


2.  In  plain  eight. 

.S.  On  the  switchboard  or  in  an  eriually  accessible  place,  away 
from  combustible  material. 

4.  Connected  with  at  least  two  earths  by  separate  wires  of  largo 
size. 

6.  So  constructed  as  not  to  mainUiin  an  arc  after  the  discharge 
is  passed. 

TfMing. — All  series  and  alternating;  circuit.*  must  be  tested  every 
two  hours  while  in  operation  to  discover  any  leakage  to  earth, 
abnormal  in  view  of  the  potential  and  method  of  operation. 

All  multiple  arc  low-potential  systems  {'M^)  volts  or  less)  must 
be  provided  with  an  inciicating  or  detecting  device,  readily  attacb- 
able,  to  atTord  easy  means  of  testing  whore  the  station  operates 
perpetually. 

I)ata  obtained  from  all  tests  must  be  preserved  for  examination 
by  insurance  inspectors. 

CLASS  B.— ARC  (SERIES)  SYSTEMS. 

Ovtrhead  CoHdnctorii. — All  outside  overhead  conductors  (including 
services)  must  be : 

1.  (*overed  with  some  insulating  material,  not  easily  abraded. 

2.  Firmly  secunnl  to  properly  insulated  and  substantially-built 
supports,  all  the  wires  having  an  insulation  equal  to  that  of  the 
conductors  thoy  contino. 

3.  So  placed  that  moisture  cannot  form  a  cross-connection 
between  them,  not  lees  than  a  foot  apart,  and  not  in  contact  with 
any  substance  other  than  proper  insulating  supports. 

4.  At  least  7ft.  above  the  highest  point  of  Bat  roofs,  and  at  least 
1ft.  above  the  ridge  of  pitolkea  roofs,  over  which  thoy  pass,  or  to 
which  they  are  attachea. 

5.  Protected  whenever  neoeosary,  in  view  of  possible  accidents 
to  conductors  or  supports,  from  pa«sibiUty  of  contact  with  other 
conducting  wires  or  substances  to  which  current  may  leak,  by 
dead  ifisMlaitii  tjiuird  irotiA  or  icirfM.  Special  precautions  of  thu 
kind  muflt  be  taken  where  sharp  angles  occur,  or  where  any  wires 
might  possibly  come  in  contact  with  electric  light  or  power  wires. 

6.  Providol  with  j^«Cticoat  infiulators  of  glass  or  porcelain. 
I'orcelain  knobs  and  rubber  hooks  are  prohibited. 

7-  So  spliced  or  joined  as  to  be  both  mechanically  and  electri- 
cally secure  without  solder.  They  must  then  be  soldered  to  ensure 
preservation,  and  covered  with  an  insulation  equal  to  that  on  the 
conductors. 

The  following  formula  for  soldering  fluid  is  approved  : 

Saturated  solution  of  zinc  5  porta. 

Alcohol    4  parte. 

(ilycerine 1  port. 

Conductors  should  not  bo  run  over,  or  attached  to,  buildings 
other  than  those  in  which  light  or  power  is  being,  or  is  to  be,  usoa, 
but  on  separate  poles  or  structures,  always  easily  inspected. 

Seriyice  Biock^  must  be  covered  over  their  entire  surface  with  at 
least  two  coats  of  waterproof  paint  and  so  maintained. 

Telegraph,  telephone,  and  similar  wires  must  not  be  placed  on 
the  same  arm  with  electric  or  power  wires,  and  akotud  not  be 
placed  on  the  same  structure  or  pole* 

Intebior  CoNDUCrOBS, 
Alt  IfU trior  Conductors — Must  be  : 

1.  Where  thoy  enter  buildings  from  outside  terminal  insulators 
to  and  through  the  walls,  covei*od  with  waterproof  insulation,  and 
must  have  drip  loops  outside,  preferably  slantmg  upward  toward 
the  inxide  and  bushed  with  waterproof  and  non-combustible 
insulating  tube. 

2.  Arranged  to  enter  and  leave  the  building  through  a  double- 
contact  8ervico  switch,  which  will  effectually  close  the  main 
circuit  and  disconnect  the  inteiior  wires  when  it  is  turned  "off." 
The  switch  mu8t  be  so  constructed  that  it  shall  be  automatic  in  its 
action,  not  sLopping  between  jioints  whon  started,  and  prevent  an 
arc  between  the  points  under  all  circumstances  ;  it  must  indicate 
on  inspection  wliothor  the  current  be  "on"  or  "off,"  and  bo 
mounted  on  n  non-combustible  base  in  a  position  where  it  can  be 
kept  free  from  moisture  and  easy  of  accosts  to  police  or  dremen. 

3.  Alwny?  in  plain  fight,  never  covered,  except  in  special  caoesi 
where  an  armoured  tube  ma^  be  neoeaaary. 

4.  Covered  in  all  cases  with  a  moisture-proof  non -combustible 
material  that  will  adhere  to  the  wire,  not  fray  by  friction,  and  bear 
a  temperature  of  150deg.  F.  without  softening. 

5.  In  dry  places,  kept  rigidly  apart  at  least  lOin.,  except  when 
covered  (in  addition  to  insulationjby  a  water-proof  non-conducting 
and  non-inflammable  tubing,  which  must  be  strong  enough  to 
protect  tbe  insulation  covering  from  injury.  Conductors  thus 
placed  may  be  run  not  less  than  3in.  apart,  and  bo  fastened 
with  staples,  under  which  are  placed  mechanically  rigid  mHulating 
strips  or  saddles  of  greater  wialh  than  the  metal  of  the  staple,  by 
which  poasibilitv  of  mjury  to  the  tube  may  be  prevented. 

6.  In  damp  places,  attached  to  glass  or  porcelain  insulators,  and 
separated  lOin.  or  more. 

7.  VVhen  passing  through  walls,  floors,  timber,  or  partitions, 
traated  aa  In  central  stations  ur**-**  *-ke  conditions. 

La  UPS  A**  ^CEH. 

Arr  Lampi~M\iBt  b*  * 

1.  Carefully  isolate-' 

2.  Provided  at  a" 
securely  fast«nod  « 
may  be  used. 

3.  Provided  wi* 
will  shunt  the  c* 
properly. 


ial. 
•rounding  the  arc 
'»•*  cracked  globes 

«*<ih,  that 
I  to  feed 
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4.  Provided  with  reliable  sbopB  bo  prevent  carbons  from  falling 
out  in  case  the  clamps  become  loofle. 

5.  Carefully  insulated  from  the  circuit  in  all  their  exposed  parte. 

6.  Whore  inflammable  material  is  near  or  under  the  lampc, 
provided  with  a  wire  netting  around  the  globe,  and  a  opark- 
arreeter  above,  to  prevent  escape  of  spnrke,  melted  copper,  or 
carbon, 

IncandeBccnt  lampe  on  fierier  circuitfi,  hnvins  a  maximum 
potential  of  350  volte  or  over,  must  be  govomea  by  tho  same 
rulea  aa  for  arc  lights,  and  each  series  lamp  provided  with  a  hand 
switch  and  automatic  cut-out  Awitch  ;  when  lighte  are  in  mulLiple 
series,  such  switches  and  cut-outs  must  not  control  less  than  a 
single  group  of  lights.  Electromagnetic  devices  for  switche.**  are 
not  approved. 

Under  no  circumstance  will  incandescent  lamps  on  series  circuit* 
be  allowed  to  be  attached  to  gas  fixtures. 

CLASS  C— INCANDESCENT  (LOW  PRESSURE)  SYSTEMS. 
THREE  HUNDRED  VOLTS  OR  LESS. 
OvKRHKAD  Conductors. 
OitixitU  Of&rhtcui  Ccmdiidom — Must  be  : 

1.  Erected  in  aocordance  with  (general  rules  for  arc  (dories) 
circuit  conductors. 

%  Separated  not  less  than  6in.,  where  they  enter  buildings  as 
servioo  conductors,  and   be  provided  with  a  double-polo  fusible 
cutout,   OS   near  as   possible   to   the   point   of    entrance   to   tho 
building,  and  outside  the  walls  when  practicable. 
U-snKRcmouND  CosDUcroRs. 

Undcrgrowid  CondHrtors — Must  bo  : 

1,  Providod  with  suitable  protecting  dovicee  at  tbo  ends  of  tube 
or  conduit  ctervicus  innide  the  walla  of  buitduigs,  as  a  guard 
against  moisture  and  injury. 

2.  Terminated  at  a  properly  placed  double-pole  house  cut-out. 

3.  Of  s[)ecially  inpulatod  connuctors  aft-er  leaving  the  tube  or 
conduit,  and  separated  by  at  least  lOin.,  until  the  double-polo  cut- 
out is  reached. 

Inside  WrBTNQ. 

Wire  should  be  so  placed  that  in  the  event  of  the  failure  or 
deterioration  of  their  insulating  covering,  the  conductors  will  still 
remain  insulated. 

At  the  entrance  of  every  building  there  shall  bo  a  double-pole 
switch  placed  in  the  servico  conductors,  whereby  the  current  may 
be  entirely  cut  off. 

Coiuivftor/i — Must  not  be  : 

I,  Of  sizes  smaltor  than  No.  IG  B.  and  S.,  No.  18  B.W.G.,  or 
No.  3  E.S.G. 

3.  Lead  or  paraffin  covered. 

3.  Covered  with  soft  rubber  tube. 

4.  Laid  in  mouldings  of  uny  kind  in  damp  plaoos. 

5.  Laid  in  mouldings  with  open  grooves  against  the  wall  or 
ceiling. 

6.  Laid  in  mouldings  where  less  than  hatf  an  inch  of  solid 
insulation  is  between  parallel  wires,  and  between  wires  and  waller 
or  ceilings. 

Mouldings,  where  admissible,  mast  have  at  leaet  two  coatings 
of  water  proof  paint  or  be  impregnated  with  a  moisture  repellent. 
Clentirork  is  not  desirable,  and  cleats  must  no/  be  used  unless  ; 

1.  In  a  very  dry  place. 

2.  In  »  place  portoctly  open  for  inspection  at  any  time. 

3.  They  are  of  porcelain,  or  well-seasoned  wood,  filled  to  prevent 
absorption  of  moisture. 

4.  They  are  so  arranged  that  wires  of  opposite  polarity,  with  a 
difference  of  potentiiU  of  150  voUs  or  le<is,  will  be  kept  at  least 
2^in.  apart,  and  that  where  a  higher  voltage  is  ufed  this  distance 
be  increased  proportionately. 

6.  There  is  a  backing  provided  of  wood  at  least  jLn.  thick,  well 
seasoned  and  filled,  to  prevent  absorption  of  moisture. 

Mttal StapltJi  must  never  be  used  to  fasten  conductors  unless  : 

1,  Provided  with  an  insulating  sleeve  or  saddle  rigidly  attached 
to  tho  metal  of  tho  staple,  and  having  such  stren^^th  and 
surface  as  to  prevent  mechanical  injury  to  the  insulation  of  tho 
conductor. 

2.  Under  conditions  in  which  cleatwork  would  bo  acceptable,  or 
where  driven  into  a  moulding  specially  adapted  for  open  work. 

SpKOIAL    WiRINtl. 

Wherever  conductors  cross  gas,  water,  or  other  metallic  pipes, 
or  any  other  conductors  or  conducting  material  (except  arc  light 
wires),  they  should  be  separated  therefrom  by  some  continuous 
non-conductor  at  least  lin.  In  crossing  arc  light  wires  the  tow- 
tension  conductors  must  be  placed  at  a  distance  of  at  least  Uin, 
In  wet  places  an  air  space  must  be  left  between  conductors  and 
pipes  in  crossing,  and  the  former  must  be  run  in  such  a  way  that 
they  cannot  come  in  contact  with  the  pipe  accidentally.  Wires 
should  bo  run  over  all  pipes  upon  which  condensed  moisture  is 
likely  to  gather,  or  which  by  leakage  might  cause  trouble  on  a 
circuit. 

In  breweries,  dye-houses,  paper  and  pulp  milb,  or  other  buildings 
specially  liable  to  moisture,  all  conductors,  except  where  used  for 
pendants,  must  be : 

1.  So|>arated  at  least  Gin. 

2.  Carefully  put  up. 

3.  Supported  by  porcelain  or  glass  insulators 

Moisture  proof  and  non-inflammable  tubing  may  be  accepted  in 
lieu  of  such  construction. 
No  switches  or  fusible  cut-outs  will  be  allowed  in  such  places. 
Interior  Coiirfui/'*— Must  not  bo  : 

1.  Combustible. 

2.  Of  such  material  as  will  be  injured  or  destroy od  by  plaster 


r  sumuTB 
iced  to^ 
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de  in  ^| 
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or  cement,  or  of  such  material  as  will  injure  the  insalsia 
conductor. 

3.  So  constructed  or  placed  that  difficulty  will  be  f 
removing  or  replacing  the  conductors, 

4.  Subject  to  mechanical  injury  by  saws,  chi*els,  or| 

5.  Supplied  with  a  twin  conauctor  in  a  single 
current  of  more  than  10  amperes  is  expected. 

6.  Dotjendod    ui>on   for   insulation.       The  coodoc 
covered  with  moisture-proof  materiaL 

The  object  of  a  tube  or  conduit  is  to  facilitate  tbtl 
extraction  of  the  conductors,  to  protect  them  from  i 
injury,  and,  as  far  as  possible,  from  moisture. 

Twin  tube  conductors  must  not  be  separated  frooi  mA 
by  rubber  or  similar  material,  but  by  cotton  or  otliff] 
carbonisablo  substance. 

Conductors  |>as6ing  through  walls  or  ceiliogn  mast  b«i 
in  n  suitable  tubing,  which  must  extend  at  lea«t  lia  I 
the  finished  surface,  until  tho  mortar  or  other  stniilira 
be  entirely  dry,  when  tho  projection  may  be  reduced  to  }gy 

Double-Pok  Sa/tttf  CxU-mUfi — Must  be  : 

1.  Placed  whero  the  overhead   or  underground  i 
a  building  and  join  the  inside  wiroe. 

2.  Placed  at  every  |X}int  where  n  change  is  made 
the  wire  (unless  the  cut-out  in  the  larger  wire 
smaller).     This   includes  all   the   flexible   oonducton. 
junctions  must  be  in  plain  sight. 

X  Constructed  with  bases  of  non-combustible  and  no 
proof  material. 

4.  So  constructed  and  placed  that  an  arc  cannot  be  dm 
between  the  terminals  by  the  fusing  of  the  metal. 

5.  So  placed  that  on  any  combination  fixture,  no  grospd 
requiring  a  current  of  six  amperes  or  more  shall  be  oili 
de[>en(leQt  upon  one  cut-out. 

6-  Wherever  used  for  more  than  six  am[»ere«,  or  whert  tj 
or  equivalent  devioo  is  not  used,  equipped   with   faabUj 
wires   provided  with  contact  surfaces   or    tins   of  ' 
soldered  or  otherwise,  having  perfect  etectricad  conoe 
fusible  part  of  the  strip. 

Safriy  Fu-it/t  must  be  so  proportioned  to  the  condackoa 
intended  to  protect,  that  they  ^till  melt  before  the 
carrving  capacity  of  the  wire  is  exceeded. 

All  fuses,  where  possible,  must  be  stamped  or  <  _ 
with  the  number  of  amperes  equal  to  the  safe  carrying  ( 
the  wire  they  protect. 

AW  cut-out  block.':  when  installed  must  be  similarly j 

The  safe  carrying  capacity  of  a  wire  chaai^es 
circumstances,  bcin^  aoout  40  per  cent,  less  wbe 
closed  in  a  tube  or  pieoe  of  moulaing,  than  when  barttl 
bo  the  air,  when  the  heat  is  rapidly  radiated.  It  mii^K 
understood  that  the  size  of  tlie  fuse  depends  upon  tb«< 
smallest  conductor  it  protects,  and  not  upon  the  a 
current  to  be  ui^ed  on  the  circuit.  Below  isatablealM 
Kife  carrying  ca[>acity  of  conductors  of  different  sijmb  ia 
bam.  Brown  and  Sharfjo,  and  Edison  gauges,  which 
followed  in  the  placing  of  interior  conductors. 


Qckoa 
he  ntm 

otlis^ 

ring* 


Gauge  No. 

Amperes. 

Gauge  No. 
...    0000 

Aroperea. 

G&u^e> 

000 

145     ... 

...      000 

150 

....      180 

W 

120     ... 

00 

130 

....      140 

0 

100     ... 

0 

100      .. 

....     110 

1 

96     .. 

1 

95      .. 

....      00 

2 

70     ... 

2 

80       .. 

....      90 

3 

60     ... 

3 

76 

....      S6 

4 

50     ... 

4 

66      .. 

....       S6 

5 

45     ... 

5 

60      .. 

....       60 

6 

35     ... 

6 

50      .. 

....      40 

7 

30     ... 

7 

45      .. 

....      391 

8 

25     ... 

8 

S5      .. 

...  -m 

10 

20     ... 

10 

SO      .. 

....    » 

12 

15     ... 

12 

20 

....       12 

U 

10     ... 

14 

15      .. 

8 

16 

5      , 

18 

10      .. 

5 

_ 

—     ... 

18 

5 

3 

Swiuht'i — Must : 

1.  Be  mounted  on  moisture-proof  and  incombustible  bi 
as  slate  or  porcelain. 

2.  Bo  double-pole  when  the  circuits  which   they  oonfcH 
nected  to  fixtures  attached  to  gas-pipes,  and  when 
more  are  to  pass  through  them. 

.S.  Have  a  firm  and  secure  contact,  most  make  and  1  _^_ 
and  not  stick  when  motion  has  once  been  imi>arted  by  til 

4.  Have  carrying  capacity  sufficient  to  prevent  heati 
the  surrounding  atmosphere. 

5.  Be  filaced  in  dry,  accessible  places,  and  grouped 
poflsiblo,  being  mounted,  when  practicable,  apoo  elate  i 
indestructible  back  boards. 

Motors, — In  wiring  for  motive  power,  the  same  preoaat 
be  Uikeu  as  with  the  current  of  tue  same  volume  and  pot 
lighting.  The  motor  and  resistance-box  must  be  pi«|i 
doublc-pole  cut-out,  and  controlled  by  a  double-ix>Ie  i 

An-  LightH  on  Low- Pottntial  CirrttiV*— Must  be  : 

1.  Supplied   by   branch   conductors   not  smaller 
B.  and  o.  gauge. 

2.  Connected  with  main  conductors  only  throu^lil 
cut-outs. 

3.  Only  furnished   with   such  resistaooes  or 
onclosod   in    non-combuatible    material,   such    raststaoc 
treated  as  sources  of  heat. 
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led  with  globes  protected  ab  In  the  case  of  arc  lights  on 
iuU  cirauite. 

FlXTORK    WOBK, 

I  coses  whero  conductors  are  conocaled  within  or 
•fixtures,  the  latter  must  be  insulated  from  thogae-pipo 
he  building. 

wired  outaide,  the  oonductors  must  be  so  secured  as 
nit  or  abraded  by  the  pre^euro  of  the  fastenings  or 
he  fixtures. 

nductora  for  fixture  work  muHt  have  a  waterproof  inau- 
is  durable  and  not  easily  abraded,  and  muHt  not  in  any 
aller  than  No.  Iti  B.  and  8.,  No.  18  B.\V.t5.»  or  No.  3 

rrs  or  fins  must  be  removed  before  the  conductors  are 
a  fixture. 

endency    to  condensation   within   the  pipes   must   be 
ainst  by  sealing  the  upper  end  of  the  fixture, 
nbinntion  fixture  in  which  the  conductors  are  concealed 
ess  than  Jin.  between  the  inside  pipe  and  the  outsido 
be  approved. 

ixture  must  be  tested  for  possible  **  contacts  "  between 
and  fixture,  and  for  "  short  circuite,"  before  the  fixture 
i  to  its  supply  conductors, 
tiling  btocKS  of  fixtures  should  be  made  of  insulating 

Elextrio  Gas  Lhjhtinc;. 

tectric  gas  lighting  is  to  be  used  on  the  some  fixture 

ictric  light : 

rt  of  the  gas-piping  or  fixture  shall  be  in  electrical 

with  the  gas  lighting  circuit. 

ires  used  with  the  fixture  mufit  have  a  non-tnflamm»ble 

or,  where  concealed  between  the  pipe  and  eliell  of  the 

I  inaolation  must  be  such  as  is   required   for   fixture 

•he  electric  light. 

hole  insulation  must  tost  free  from  "grounds." 

ro  installations  must  teat  perfectly  free  of  connection 

then 

Pendants  and  Sockets. 

>n  of  the  lamp  socket  expoeed  to  contact  with  outckle 

t  be  allowed  to  come  into  electrical  contact  with  either 

actors. 

dants — Mupt  be  : 

of  conductors,  each  of  which    is  composed  of  several 

dated  from  the  other  conductor  by  u  mcchiinidl  so|m- 

bonisublc  material,  and  both  eturrourido^I  in  dump  pltu-:e!< 

ture-prooF  and  a  noninHmnmnblo  layer. 

ted  by  insulating  bushings  whore  the  cord  ontora  the 

pendcd  that  the  entire  weight  of  the  socket  and  lamp 
•ne  by  knots,  above  the  point  where  the  conl  comes 
)  ceiling  block  or  roscttrC,  in  order  that  the  strain  may 
■m  the  joints  and  bindmE^  screws,  All  Bockots  uwjd  for 
I  pendants  Hhould  have  o[>oning8  at  lea^it  equal  to  ^in. 
e. 

d  to  tmstain  nothing  heavier  than  a  four-light  cluster, 
ft  Oftse  special  provision  t^hauld  bo  made  by  an  extra 
or  wire  as  a  mechanical  reinforcement. 
^ed  with  keyless  sockelH  oa  far  as  practicable,  con- 
wall  switches.  In  no  case  may  a  lamp  giving  more 
0)  candle-power  be  placed  in  a  key-socket  on  a  fioxihlo 

CLASS  a— ALTERNATINti  SYSTEMS. 

CONVKRTERS    OR   TrANHFORMERS. 

^Alust  not : 

■ill  inside  of  any  building  except  the  central  station, 
ir^nafter  [>rovided. 

ied  in  uriy  but  inetullic  or  iion-combii^tible  coses. 
ftcbed  to  theoutside  walls  of  bviildings,  unless  separated 
y  substantial  InHulatmg  supfxirts. 

tced  in  any  other  than  a  dry  and  convent«nt  location 
be  secured  from  of>ei}ing  into  the  interior  of  tlie  build- 
a  vault)  whan  an  underground  service  i/^  used. 
oed  without  safety  fuses  at  the  junction  between  main 
conductors  and  safety  fuses  in  the  secondary  circuits 
will  not  be  affected  by  the  heat  of  the  converter. 

Taimary  Conduotob-s. 

asoB  where  it  may  nut  be  possible  to  exclude  the  trans- 
primary  wires  entirely  from  the  building,  the  following 
must  be  strictly  observed  : 

kosformer  must  be  located  at  a  [xiinl  as  near  as  possible 
hicb  the  primarv  wires  enter  the  building. 
)n  these  points  tno  conductors  muBt  he  heavily  inj^u- 
»  coating  of  moisture-proof  material,  and,  in  addition, 
^vered  and  protected  that  mechanical  injury  to  Uieui 
rith  them  flball  be  practically  impossible. 
imary  conductors,  if  within  a  building,  must  be  fur- 
I  a  double-pole  switch,  and  also  with  an  automatic 
cut-out  where  the  wires  enter  the  building,  or  whore 
ho  main  line,  on  the  (X)le  or  in  the  conduit.  These 
>uld,  if  possible,  be  enclosed  in  secure  and  fireproof 
le  the  budding, 

rimary  conductors,  when  inside  a  building^  must  be 
.t  least  lOin.y  and  the  same  distanoe  from  eS  other  con- 
ies. 

Sbcondary  CoNDrCTORB, 

lactora  from  the  secondary  coil  of  the  transformer  to 


the  lampe  or  other  translating  devioei  must  be  installed  aocordiog 
to  the  rules  for  *'  inside  wiring  "  for  *•  low-potential  systems." 

CLASS  E. -ELECTRIC  RAILWAYS. 
Power  Stations. 

All  rules  pertaining  to  arc  light  wire<i  and  stations  shall  apply 
(so  far  08  practicable)  to  street  railway  power  stations  and  their 
conductors. 

Railway  Systems  with  Grousd  RETtniK, 

Electric  railway  systemB  in  which  the  motor  cars  are  driven  by 
a  current  from  a  single  wire,  with  ground  or  floor  return  circuit, 
are  prohibited  cxcejtt  as  hereinafter  provided  : 

1.  When  there  if)  no  liability  of  other  conductors  coming  in 
contact  with  the  trolley  wire. 

*2.  When  the  location  of  the  generator  is  euch  that  the  ground 
circuit  will  not  create  a  fire  hazard  to  the  profierty. 

X  When  an  approved  automatic  circuit  Weaker  or  other  device 
that  will  immediately  cut  off  the  current  in  case  the  trolley  wires 
become  grounded  is  introduced  in  each  circuit  as  it  loavoe  the 
[Mwcr  station.  This  device  must  be  mounted  on  a  fireproof  base 
and  be  in  full  view  of  the  attendant. 

Trolley   Wires. 

Trolh}/  Ifire^*— MuBt  be : 

1.  No  smaller  than  No.  0  B.  and  8.  copi>er,  or  No.  4  B.  and  S. 
silicon  bronze,  and  must  readily  stand  the  strain  put  upon  them 
when  in  use, 

2.  Well  insulated  from  their  supfwrts,  and  in  cose  of  the  side  or 
double-pole  construction,  the  supports  shall  also  be  insulated  from 
the  poles  immediately  outride  the  trolley  wire. 

ti.  Capable  of  being  di:$connected  at  the  iMwor-house,  or  of 
being  divided  into  sections,  so  that  in  cose  of  nre  on  the  railwoy 
route,  the  current  may  be  phut  off  from  the  jwu-ticular  section  and 
not  interfere  with  the  work  of  the  firemen  m  extinguishing  the 
dames.     This  rule  also  applies  to  feeders. 

4.  Safely  protected  against  contact  with  all  other  conductors. 

Car  WiKiNo. 
AH  wires  in  cars  must  be  run  out  of  reach  of  the  passengers,  and 
shall  be  insulated  with  a  waterproof  insulation. 

LiciiTisu  AMI  Railway  Powkk  Wiiik.4. 

Lighting  and  power  wires  must  not  be  [xirmitted  in  the  same 
circuit  with  trolley  wires  with  a  ground  return,  except  in  street 
railway  cars,  car-houses,  and  [xtwer  stations.  The  same  dynamo 
may  be  used  for  both  purposes,  provided  the  connection  from  the 
dynamo  for  each  circuit  shall  be  a  double-[iole  switch  so  arranged 
that  only  one  of  the  circuits  can  be  in  use  at  the  same  time. 

CLASS  F.-BATTERIES. 

When  current  for  light  and  |x>wer  is  taken  from  primary  or 
secondary  batteries,  the  panic  general  regulations  must  be  observed 
as  Apply  to  8uch  wires  fed  from  dynamo  generators,  developing  the 
same  diHerence  of  potential. 

CLASS  (_;.— MISCELf.ANEOUS. 

L  The  wiring  in  any  building  must  tost  free  from  '*  grounds" 
before  the  current  ia  turned  on.  This  test  may  bo  mndti  with  a 
magneto  that  will  ring  through  a  resistance  of  *20,l»00  ohm8,  where 
currents  of  less  than  2o0  votts  are  used. 

2.  No  ground  wires  for  lightning  arresters  maybe  attached  to 
gas  piped  with  the  building. 

3.  All  conductors  contiecLing  with  telephone,  district  messenger, 
burglar-alarm,  watch-cluck,  electric  time,  and  other  similar  instru- 
ments mu«t,  if  in  any  portion  of  their  length  they  are  liable  to 
become  cro8#e<i  with  circuit*  carrying  current--^  for  light  or  jKiwer, 
be  provided  near  the  |>oint  of  entmnco  to  the  building  with  some 
protective  device  which  will  o[)emto  to  shunt  the  inHtrumentif  in 
case  of  a  dangoroun  ri^e  of  |K>t«ntial,  and  will  o|)en  the  circuit  and 
arrest  an  abnormal  current  flow.  Any  conductor  normally  forming 
an  innocuous  circuit  may  become  a  source  of  fire  liaxard  if  crossed 
with  another  condtictor  through  which  it  may  become  charged 
with  a  relatively  high  pressure. 

(Signed)  A.  J.  DkCamp,  chairman. 

M.  D.  Law.  Steprkn  E.  Barton. 

Wm.  BRt)rHY.  T.  Cakpkkter  SirrrH. 


ELECTRIC   LIGHTING   IN    CHELSEA. 


In  hia  re[)ort  for  1890-91  to  the  Chelsea  Vestry,  the 
surveyor  (Mr.  T.  W.  E.  Higgens)  says  : 

During  the  past  year  the  electric  lif'hting  industry  has  been 
making  quiet  progress  in  the  parish  of  Chelsea. 

Thf.  ChfUea  EUctricity  Snppiy  Comjtauyt  which  ie  the  i)riDcipal 
oomi^any  in  Chelsea,  have  ad4ed  t\w  Lowndes -square  aistrict  to 
their  area  of  supply  and   lai^  'ins  therein.     They  subse* 

quently  obtainea  consent  '  n  of  that  portion  of  the 

[>arish  east  of   Beaufort  not  betin   pteviously 

included   in   their  aror  to  the  prevalence  of 

dense  fogs  and  otlker  ^plied  ^oard  of 

Trade  to  be  permitte'  tw  oh  during 

the  earlier  hours  of  nn.  At 

the  end  of  Februa  --^ 

The   London  S'  ^ut 

any  works  in  Cbel  ing 

two  housoe. 
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The  Cadogan  EUetric  Light  Company  have  laid  mains  from  Tite- 

stroet  through  Tedworth-square  and  Smith-stroet  to  King's-road 

in  accordance  with  iheir  agreement  with  tho  Veetry.  Tbo  company 

bare  been   re-formod   under  the  title  of  the  New  Codogan  ana 

I  Belgravo   Electric   Supply   (^ompany,    and    at   tho    time    of    the 

f  re-formation  they  fiu^zeeted  to  the  V^atry  that  their  agreement  as 

;  lo  laying  mains  shoald  be  transferred  to  the  new  company.     The 

Vestr)r,  however,  suggested  that  the  company  should  applv  for  a 

provisional  order  in  the  usual  manner.     This  was  done,  and  at  tho 

end  of  the  financial  year  tho  suggested  order  was  under  discussion. 

At  the  end  of  February  the  comi)any  were  lighting  16  houses  in 

Chelsea. 

The  number  of  houses  lighted  by  electricity  in  Chelsea  was  : 

1889-90  1890-91 

Chelsea  Electricity  Supply  Company 113    216 

^  Cadogan  Electric  Light  Company  25* 16 

London  Electric  Supply  Corporation 1     2 

139  233 

*  This  probably  included  some  houses  in  tho  Bolgravian  district. 

It  is  thus  seen  that  there  have  been  about  100  houses  which  have 
adopted  electric  light  during  la^t  year. 

In  May,  1890,  tho  Board  of  Trade  forwarded  a  draft  of  regula- 
tions which  it  was  proposed  to  serve  u[>on  the  London  Electric 
Supply  Com^mny.  Two  slight  altemtione  which  I  Buggeeted  were 
approved  by  the  Vestry,  uubrniLted  to  the  Board  of  Trade,  and 
soMequeDtly  adopted  by  them  and  included  in  the  rcgulatioutt. 

Overhead  Wirts,  He. — During  the  year,  I  submitted  a  somewhat 

lengthy  report  on   tho  subject    of  overhead  wires,   underground 

pipes,  matnSf  etc.,  and  also  submitted  plans  rihowing  (us  far  as 

>  possible]  tho  positions  of  all  such   pipes,  wires,  mains,  oto.     [This 

report  will  be  found  in  our  issue  for  March  1.^  last. — £i>.  E.IC.] 


CITY    NOTES. 


Brggillnn  Submarine  Telegraph  Company. — The  receipts  for 
tho  week  ondod  September  IM  aiaountcd  to  £4,849. 

Xaatem  Cjctenslon  Telegraph  Company. — The  Directors  have 
declared  an  interim  dividend  for  the  quarter  ended  30th  June  of 
[  Si.  6d.  per  share. 

City  and  South  London  Railway. — The  receipts  for  the  week 
ending  September  20  were  ttiH4,  against  £664  for  the  week 
ending  1 3th  in^t. 

Globe  Tele^aph  Company. — The  Directors  have  declared   an 
interim  dividend  of  'M.  [>or  lihare  on  the  preference  shares,  and  '2&. 
\  per  share  on  tho  ordinary  Rharefi. 

Wostem  and  Braxilian  Tolegraph  Company. ^The  receipts 
for  tho  week  ende<l  September  IS,  ivfUir  deducting  17  percent,  of 
the  gross  receipts  payable  to  the  IjondooPlatino  Compiiny,  woio 
£3,780. 

Wevt  India  and  Panama  Telegraph  Company. — The  estimated 
[  receipts  for  tho  half-month  ended  September  15  were  £1,855,  ae 
compared   with  £2,446  in  the  cuncsjHiudin^  period  of  \&»t  year. 
The  May  receipts,  estimated  at  £5,89o,  realisocl  £3,99*2. 

Wlnflelds. — The  Directors  of  Wintields,  Limited,  re|)ort  a 
depression  in  the  year  ondinj;  June  30.  The  ttales  had  decreased 
£2,600.  The  accounU  showed  a  profit  of  £l,8t>6.  19a.  4d.,  £1,1)00 
of  which  has  been  written  off  for  depreciation,  etc.;  the  balance 
>  added  to  that  of  last  year,  £3,592.  1^.  9d.,  makes  an  undivided 
profit  of  £4,419.  15e.  Id.,  which  is  rer[uired  in  the  business,  and  no 
dividend  i»  declared.  Tho  Directors  haw  ihiH  yenr  issued  £4,44)0 
second  debentures,  and  are  prepared  to  receive  further  £100  5  pet 
cent,  debentures,  for  which  the  security  is  sound. 

Direot  Spanish  Telegraph  Company,  ^The  report  of  the  Direo 
tors  for  the  half-year  to  June  30  states  that  after  providing  for  deben- 
ture interest  there  is  a  protit  balanceof  £5,325.  With  the  exception  of 
the  interruption  of  the  Barcelona  cable  from  the  3rd  to  tho  I4th  of 
April,  the  cables  and  the  land  lines  in  connection  with  them  con- 
tinued in  good  working  order  throucrhout  the  half-year.  Of  the 
protit  balance  £2,500  hiid  boon  put  to  the  reserve  fund,  which  now 
amount«i  to  £20,928,  leaving  £3,025,  out  of  which  the  Directors; 
recommend  a  dividend  at  the  rate  of  10  per  cent,  on  the  preference 
and  one  at  the  rate  of  5  |jer  cent,  per  annum,  tax  free,  on  the 
ordinary  shares,  £270  being  carried  to  the  contingencies  account. 


PROVISIONAL  PATENTS,  1891. 


SRPTKMnER   14. 

15522.  Improvementa  In  or  relating  to  oondaotors  for  dynamo- 

electrlo  maohinfts,  eleotrio   motors,    and   alternate   or 

direct  current  transformers.     Gilbert  Betteley  LiieUhotf. 

214,  Wliitohorao-rood,  Croydon,  Surrey. 
15529.  Indicating  tho  direction  of  tho  wind  on  a  dial  hy  means 

of  electricity,  called  "  an  electrte  vane,"    Edward  James 

Starr,  Crawley  Down,  3uB»ex. 
15542.  Im.provomentn     In    telephones.       David    Urquhart,     1 1 » 

Victoria- street,  Westminster,   London.     (L.  H.  Deepeissis, 

France. ) 

Improvements  la  galvanic  batteries.   August  do  MeritonB, 

47,  Lincoln's-inn-Helds,  London. 


15575. 


15579. 


15597 


i:.62l. 


15644. 


15697. 
l.'>705. 

15749. 

1576S 

15794. 
l5H.'i4. 

15849. 
1586H. 
15«72. 

1 5882. 
15922. 

15937. 


An  Improved  arrangement  of  antomatla 
and  cnt-out  for  use  in  charglns  saeondary  • 
similar  porposes.  Octavius  March,  20,  Hi| 
London. 

Skptembkr  15. 
An  improved  hattery.  Cecil  Urqubort  Fisher,. 
Vifidnot,     I^ndon.       (Hoscoe    Henry    Thorn 
.Slate.-*.)     (Coinpleic  8(>ecitication.) 
Improvements  in  the  method  of 
elements  of  a  secondary  or  storaca 
Charles   Cuthbert   Currie,   323.    High    Hotb« 
(Com()let«  specification.) 
ImproTomonts  In  and  relating  to  eclUag  blodi 
and  cut-oats  for  use  In  connection  with  els 
and  other  olronlts.   Kdwin  Truman  Ureenfiebj 
Jacob  Kintner,  45,  Southampton-buildings,  \A 
plete  specification. ) 

September  16. 
Improvements  in  electric  telephonic  tri 
(iraham,  46,  Bclmout-atrect,  Haverstock-hllU 
Xloetrio  signalling  on  railways  to  tralss 
otherwise.  Juhn  Wulkinson  and  GeocgC 
Aiboitterrace,  Hurley  Fields,  Leeds. 

SEiTKHUEK    17- 

Improvements  In  eleotrio  are  lamps.     \V1 

Akestur,  .'»7,  Clmnueryliiiie,  London. 
Improvements  In  the  method  of  aad   mp\ 
tribnting  eleotrlolty.     Charlet*  Jatm 
John  Kowler  and  Co.,  Limited,  Sunbridgc- 
ford,  Yorkrtliire. 

Improvomouts  in  eleotrio  arc  lamps.      J 
Dickinson,  323,  Hi^h  Holborn,  Loudon. 

Skitkmbeh  18. 
Improvements  for  carriers  for  conioal 
or    other    l&mps        Bornurd     Merry n     Dral 
Marshall     (rorham,     66,      Victoria-street, 
London 

Improvements  in  telophonio  inatrasaai 
Thomas  Collior,  70,  Miirkei-tfcreet,  .Muiichest 
Improvements  In  electric  arc  lamps.  Hip|^ 
and  LadLMltis  Lenc/owski,  4(1,  Lincoln's-inn  6e 
Impiovementa  oonneoted  with  ole«trltt 
elevators  The  Atncrican  Elevator  Cotnp&ny, 
lan(3,  liondon.     (Otis  Bros,  and  C/O.,  L^nitod  S 

SltTKMBeR   19. 
An  improved    switch   holder   for  inean^ 
lamps.     Henry  Uuurttield,  42,  Pitlako,  Croyi 
Improvements     in      electrical      laoauitfsi 

Reginald  Haddan,  18,  Buckingham-street,  Si 
(Ga«ton  Oedreux,  <jevmany. ) 
Improvements    in    electrical    measorlng 
John     C'orry     Fell,     I,    Queen    Viotoriiw- 
(Edward  Weston,  United  States.) 


13570. 

Iti0.'»7. 

I6-.'2:i. 

iBvias 

1732'2, 
17941. 

19076. 

446S. 
UMTC). 

11201. 
12455 


SFKCIFICATIONS  PUBLISHED 

1890. 
Tolegraphic  apparatus.     tC^f^er.     Sd. 
Pillars  and  pendants  for  eleetrio  lamps, 

Rudlin^.     Sd. 

Kleotrlc  meters.     Uu[Towii>.      H<1. 

Placing  condnotors  for  electrtoity  onderi 

noil.     8d. 

Telephones.     Uartmanu  and  Braun.     8d. 

Charging    acoumnlator   battorics.       Siemen 

Co.,  Liuiitod.     (.Siemens  luid  Hut^ke).     8d. 

deetrlo  safety  fuses.     Mordey.     6d. 
ISOl. 
Casings  for  electrical  switches,  etc.    Abel.     ( 
Telegraph    block    ay  stems    of    railway 

Cooiiibos  and  Howo.     Hil. 

Tslephonio  oommunlcatlon.     8ack  and  otliei 
■  Electric  locomotives       Wetter.     (Honneau. ) 


COMPANIES*  STOCK  AND  SHABfi  I 


NasM 


IJruflh  Co 

—  I'ref.     

India  Rubbsr,  Gutta  Percha  k  Teli^graph  Co. 

House- to -Houflo       

MetropoUtan  Electric  Supply    

Loiuiuu  Electric  Supply     » 

Swau  Uuit«d     

St.  Jainea'     

National  Telephone     

Electric  Construction ,  

WcatniinHter  Electric ».., 
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NOTES. 


Eleotro-Harmonlos.— The   first    smoking  concert  is 
•night  (Friday)  at  St.  James's  HalL 

Western  Aastralia. — It  is  proposed  to  establish  a 
lephoTie  exchange  at  Albany,  Western  Australia. 

Brussels. — The  time  for  receiving  tenders  for  the 
^hting  of  Brussels  has  been  extended  to  noon  on  30th 
October. 

Kilkenny. — It    has    been    decided    by  the    Kilkenny 
7own  Council  to  introduce  electricity  for  the  public  lighting 
>f  the  streets. 

Champs  Elyseea — Active  steps  are  being  taken  in 
ibe  formation  of  the  electric  lighting  company  for  the 
!!Jhamps  Elysdea  sector  at  Paris. 

I  Bedford. — At  a  public  meeting  of  the  ratepayers  of 
f^Bedford  last  week  it  was  decided  in  favour  of  the  Town 
[l  Council  introducing  the  electric  light. 

I*  Obituary. — We  are  grieved  to  record  the  death,  at  hie 
r  residence  at  Greenwich,  of  Mr.  Thomas  John  Brown,  chief 
p  electrician  to  the  Telegraph  Construction  and  Maintenance 
I  Company. 

^      Postponement  of  O.S.A.  Dinner. — The  Old  Students' 
fc  dinner,  that  was  to  take  place  to-morrow,  at  the  Holborn 
f  Restaurant,  at  7  o'clock,  is  postponed  till  Oct.  31,  at  the 
flame  place  and  hour. 

Chis'wick  Fire  Brigade. — The  Chiswick  Local  Board, 
with  a  desire  to  make  their  fire  brigade  as  efficient  aa 
possible,  have  hxfid  10  electric  alarm-posts  fitted  with  all 
latest  improvements. 

^HeiffAte. — The  Reigate  Town  Council  last  week  decided 
take  no  steps  at  present  towards  obtaining  a  provisional 
ler  for  lighting  the  borough  by  electricity,  leaving  the 
field  open  to  private  enterprise. 

Accringrton. — Mr.  J.  N.  Shoolbred  has  been  called 
in  as  consulting  engineer  to  the  borough  of  Accrington, 
with  reference  to  the  recent  decision  to  proceed  with  the 
establishment  of  a  central  electric  light  station. 

Helsingfors. — The  house  in  which  tho  Finnish  Diet 
meets  at  Helsingfors  has  been  completed.  It  stands  in  a 
central  position,  and  is  furnished  with  the  electric  h'ght, 
and  a  very  complete  system  of  warmJuy  apparatus. 

Variation  of  Earth's  Magnetism. — With  reference 
to  our  note  on  tho  mistake  of  the  Admiralty  in  giving  the 
magnetic  variation  at  Liveri>ool  as  9deg.  instead  of  8deg.j 
it  is  pointed  out  that  there  seems  a  still  greater  error  of 
"  degrees"  instead  of  minutes. 

Sims-Edison  Electric  Torpedo. — It  is  stated  on 
good  authority  ihat  a  compmny  will  shortly  be  brought 
out  in  London  under  the  name  of  the  Sims-Edison  Electric 
Torpedo  Company,  with  a  cajntal  of  X200,000,  to  exploit 
the  dirigible  torpedo,  which  was  lately  tested  with  great 
success  at  Havre. 

Electric  Arms  Syndicate. — An  application  was 
made  on  Wednesday  to  wind  up  the  Electric  Arms  and 
Ammunition  Syndicate  on  the  ground  that  tho  real  object 
had  failed,  and  that  the  coni|ian>  intended  to  apply  its 
hinds  to  other  pur[>o8e8.  The  matter  was  ordered  to  stand 
over  for  a  fortnight. 

Factory  Lightinff  in  Germany.— Tho  benefits 
derived  from  employing  the  electric  light  in  the  factories 
of  Germany  are  said  to  have  been  so  marked  that  a  pro- 
posal is  stated  to  have  been  brought  forvvard  to  make  the 
use  of  it  compulsory  in  all  factories  whure  artificial  tight  is 
employed  during  workiug  hours. 


Bbtorltiaa  and  ZansllMur  Cable.— The  Council  of 
the  Government  of  tho  Mauritius  has  voted  the  sum 
required  to  lay  down  a  telegraph  cable  from  that  island  to 
Zanzibar.  This  will  bo  an  immense  advantage  to  the 
shipping  trade,  as  messages  to  and  from  the  Mauritius  at 
present  occupy  10  days  to  a  fortnight  in  transmission. 

Falmonth. — At  Falmouth  Town  Council  a  letter  was 
read  with  reference  to  the  proposed  public  lighting  of  the 
town  by  the  electric  light,  and  Mr.  Bullmore  proposed,  and 
Mr.  Pearce  seconded,  that  the  matter  should  be  referred  to 
the  Lighting  Committee  to  confer  with  the  same  committee 
of  the  Local  Board  of  the  fjarish,  and  report  to  the  Council. 

Coventry. — The  Electric  Lighting  Committee  of  the 
Coventry  Town  Council  are  considering  the  question  of 
the  immediate  introduction  of  the  electric  light.  At  the 
last  meeting  Mr.  A.  Bromley  Holmes  attended  and  was 
consulted  as  to  the  best  means  of  carrying  out  the  pro- 
visional order,  and  undertook  to  draw  up  and  submit  a 
report  thereon. 

Roundhay  Electric  Tramway. — Mr.  Grafif  Baker 

writing  to  the  Leeds  papers,  states  that  it  is  a  mistake  to 
suppose  that  it  is  the  Thomson-Houston  Company  who  is 
equipping  the  line.  He  is  doing  it  upon  his  own  account, 
buying  the  ap^mratus  from  that  com)>any.  Unless  anything 
unforeseen  occurs  he  expects  to  have  the  line  running 
within  a  {ortnight. 

Sheemeaa  Naval  Barracks. — The  Admiralty  have 
under  consideration  proi>osaIs  for  lighuug  Sheerness  Boyal 
Naval  Barracks  with  the  electric  light.  An  estimate  has 
been  forwarded  of  the  cost,  together  with  estimates  of  the 
expense  of  several  other  improvements  in  the  establishment, 
which  is  about  to  be  converted  into  a  school  of  gunnery 
for  the  eastern  ports. 

Penryn. — At  a  meeting  of  the  Penryn  Town  Council 
last  Friday,  the  Mayor  (Mr.  John  Biaaon)  presiding,  Mr, 
R.  A.  Newcombo  brought  forward  the  matter  of  having 
the  main  street  of  the  borough  lighted  with  large  incan- 
descent lamps,  one  at  the  junction  of  the  roads  above  the 
Town  Hall,  and  one  below.  The  subject  is  to  be  considered 
at  a  future  meeting. 

Mansion  Lifirhtingr.— Messrs.  Drake  and  Gorham  are 

engaged  in  introducing  the  electric  Hght  into  the  Duke  of 
Northumberland's  town  residence,  Grosvenor-place.  It 
will  be  remembered  that  this  iirm  carried  out  the  lighting 
of  Alnwick  Castle.  The  same  firm  has  also  the  contract 
for  lighting  electrically  the  new  offices  of  the  Weights  and 
Measures  Department  of  the  Government. 

Vanerhan-Sherrin  Batteries. — Mr  Vaughan-Sherrin 
has  left  his  previous  temjwrary  premises  at  Eagle  Wharf, 
City- road,  and  taken  a  workshop  at  37,  Tabernacle-street, 
where  we  understand  he  intends  to  apply  his  battery  to 
the  driving  of  electric  tricycles,  bathchairs,  and  boats.  It 
will  be  interesting  to  have  particulars  of  tho  cost  of  these 
from  some  client  after,  say,  six  months' or  a  year's  running. 

Omnibos  Lighting.  —  The  expense  of  lighting  60 
omnibuses  in  London  recently  by  electricity  for  a  period  of 
12  months  was  borne  by  the  contractor  who,  for  years,  has 
illuminated  nearly  all  the  omnibuses  in  the  metropolis  by 
means  of  oil  lamps.  Since  the  experiment  was  made  the 
system  has  been  thoroughly  reorganised,  and  the  public  will 
shortly  find  it  working  in  most,  if  not  all,  of  these  rf 

Discovery  of  Mica  Deposita. — The  Under 

for  Mines  of  Queensland   received  a   telegram  i 

25th   from  Commissioner  Zilati,  of  Herberton.  I 

a  discovery  has  been  made  of  mica  in  large  q 
point  about  25  miles  west  of  Muldiva.    The  |  i 

are  of  fairly  good  quality,  are  improTing  u 
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ment  proceeds,  and  are  free   from  impurities.     Four  lease* 
have  been  applied  for,  comprising  an  area  of  100  acres. 

Charoh  Ughtinfi:  at  Deptford.— The  London 
Electric  Supply  Corporation,  who  have  gratuitously 
Bupjjliod  St.  NichoWs  Church,  Deptford,  vnth  the  electric 
light  for  the  last  three  years,  have  given  notice  that  they 
can  no  longer  do  so  unless  the  arc  lamps  are  substituted 
for  the  incandescent  system.  As  the  electric  light  has 
been  found  prefeiable  to  gas  in  many  way8,  the  church- 
wardens have  resolved  to  make  the  change,  at  a  cost  of  100 
gtiineas. 

Empress  of  Austria's  Palace. — The  castle  being 
built  for  the  Empress  of  Austria  on  the  island  of 
Corfu  is  approaching  completion.  It  has  received  the  namo 
of  "  Achilleion,"  and  stands  in  a  most  beautiful  situation, 
with  a  view  of  unparalleled  beauty,  consisting  of  lovely 
valleys  and  olive-coloured  hills,  with  the  blue  sea  and  the 
Albanian  mountains  for  a  background.  The  whole  of  the 
building  and  the  splendid  park  will  be  lighted  by  elec- 
tricity. 

Xleotrio  Mining.—  Theannual  meetingof  the  Federated 
Institution  of  Mining  Engineers  was  held  this  year  at 
Mason  College,  Birmingham.  During  the  proceedings, 
Captain  Harrison  alluded  to  progress  in  methods  of  coal- 
getting  during  the  coming  year,  and  said  that  the  direction 
in  which  he  believed  that  moat  advance  might  be  made  was 
the  application  of  electricity  to  haulage,  coal-cutting, 
pumping,  and  other  processes — a  statement  that  was 
received  with  applause. 

Utilising  the  Rhine. — A  syndicate  of  Swiss  and 
English  capitalists,  it  is  stated,  has  been  formed  to  utilise 
a  part  of  the  Rhine  Falls  at  Laufienburg  for  the  generation 
of  electric  energy.  The  water  will  be  led  off  to  turbines 
by  races  of  J  mile  long,  and  will  yield  a  total  of 
7,000  b.p.  The  company  will  probably  blast  away  the 
rocks  which  interrupt  the  course  of  the  river  at  the  origin 
of  the  proposed  canal,  a  proceeding  which  will  have  a  very 
favourable  effect  upon  the  tiavigation  of  the  Rhine. 

A  Meteorological  Phenomenon. — A  remarkable 
meteorological  phenomenon  has  occurred  at  Liarba,  on  the 
Tunisian  coast.  The  sea,  when  at  high  tide,  suddenly 
receded,  and  several  small  whirlwinds  formed  in  the  road- 
stead. One  of  these  travelled  along  the  coast,  tearing  up 
by  the  root«  a  number  of  huge  trees.  No  houses  were 
damaged,  nor  is  any  accident  to  life  or  limb  reported.  It 
is  not  known  where  the  whirlwind  subsided.  The  pheno- 
menon was  attended  by  violent  electrical  discharges. 

Electric  Tramoar  Syndicate. — Mr.  Jarman  has 
now  two  complete  tramcara  in  readiness  and  in  working 
order.  All  Mr.  Jarman's  improvements  and  inventions 
are  used.  The  cajs  are  usual  size,  fitted  with  double  motor 
capable  of  a  maximum  of  14  h.p.,  the  weight  being  5^  tons, 
including  106  cells  (Jarman's).  The  maximum  speed  ia 
IG  miles  ;  the  normal  speed  eight  miles  an  hour.  The  car 
is  lighted  by  electricity.  The  syndicate  are  now  considering 
several  contracts,  amongst  others  for  cars  at  Croydon. 

Failure. — A  receiving  order  having  been  made  against 
Charles  James  AUport,  described  as  an  electrical  engineer, 
of  Woburn-place,  Russell-square,  the  debtor  has  submitted 
a  statement  of  bis  affairs  showing  unsecured  liabilities 
£14,880,  with  assets  £43.  From  the  observations  of  the 
Official  Receiver  it  appears  that  the  debtor  commenced  busi- 
ness in  1882  with  about  £200  borrowed  money,  and  attri- 
butes his  insolvency  mainly  to  losses  in  connection  with 
mines.     About  £14,4G0  is  in  respect  to  money  borrowed. 

London  Coonty  Council, — The  Highways  Committee 
of  iho  London  County  Council  having  bad  authority  to 
deal  during  the  vacation  with  such  matters  as  might  arise, 


have  reported  at  the  meeting  on  Tuesday  that  ik 
sanctioned  the  following  work  :  Notting  Hill  Eleci:;^.^!  .^^ 
Company   to    lay   mains    in   Chepstow-place,   Pemlciii^l    ^ 
square,  and  Pembridge  villas  ;  the  Knight«bridg«  Gm^-  * 
for  mains  in  Queen's  Gate  ;  the  Vestry  of  St,  Pancm, 
mains  in  Euston-road,  Tottenham  Court^road,  and  Qi^ 
street,  Camden  Town. 

Dover  and  Deal  Telephones. — Wayleavea  u« 
being  obtained  for  the  erection   of  a  new  trunk  lioe 
Dover  to  Deal  direct.     This  addition  will  do  away 
great  inconvenience  and  delay  caused  to  the  subecnl 
Dover,   Deal,  Sandwich,  Kamsgato,  and   Margate,  tl 
the  necessary  switchings  at  Canterbury,  and  the  new 
will   be  a   long-needed    improvement.       The    preli 
arrangements  are  being  rapidly  pushed  on,  and  Mr. 
the  National  Company's  district  manager,  hopes  to 
ready  for  use  by  Christmas. 

Bandsept  Aooomnlator — A  new    type    of  turn 

battery  invented  by   M.   Bandsept  is  being   introdaced 
the   Compagnie    Franco-Beige  d'Appareillage   Eli 
The  plates  are  formed  of  a  {jowder  agglomerated  by 
and  saturated  by  a  substance  volatilised    by   the  * 
The  elements  may  be  equally  employed  for  primary 
secondary  batteries.     After  a  series  of  very  en^ 
trials  the  Compagnie  Franco-Beige  have  decided, 
BuHetin  Intertmtmuilj  to  employ  these  accumulaton  for 
lighting  of  the  Brussels  tramways. 

Hawaiian  Tramways. — At  the  fourth  general  imH 
ing  of  tbe  Hawaiian  Tramways  Company  on  Monday  at  ^ 
City  Terminus  Hotel,  the  chairman,  Colonel  C.  M.  Dnit- 
son,  stated  that  with  a  view  to  the  future  an  Act  h^  hm 
obtained  from  the  Hawaiian  Government  gi>'ing  tk 
comp.iny  power  to  use  electricity,  which  was  expected  to 
prove  of  great  advantage  to  them.  At  present  Unit 
horsing  cost  thorn  4'46d.  a  mile,  and  if  they  coulil  Imi 
that  cost  it  would  be  a  great  gain.  The  London  offiee 
the  company  is  301,  Camberwell-road. 

Portsmoath.— Some  hitch,  it  is  stated,  has  arisen  witkl 
the  proposed  introduction  of  the  electric  light  into  tha\ 
borough  of  Portsmouth  by  the  Corporation,  and  the 
mittee  bus  re'^ulved  to  recommend  that  the  appointment  of^ 
Mr.  J.  N.  Shoolbred  as  consulting  engineer  for  the  insUUi- 
tion  be  deferred  in  order  that  further  particulars  as  to  tk 
Enanctal  workjrig  of  the  scheme  should  be  obtained.  PaL 
Iturnett,  of  the  Technical  Education  College,  Durham,  kM 
been  invited  to  furnish  a  report,  and  until  this  has  htm 
received  no  further  action  will  be  taken. 

Liverpool  Inspector  of  Electrio  Xaffhtiaer. — Mr 

C.  H.  Veaman,  who  for  the  past  two  years  has  had  enixxf 
charge  of  the  electric  lighting  dejiartment  of  the  CorporatiMi, 
has  been  appointed  engineer  of  the  British  Insulated  Wi« 
Company,  Prescot  The  Watch  Committee  advertised  the 
vacancy  thus  created,  and  there  were  51  applications  for 
the  position,  the  salary  attached  to  which  is  X160  ptf 
annum  On  Monday  the  committee  appointed  Mr.  Joha 
Carlton  Sherman,  of  Liverjiool,  who  was  educated  st 
University  College,  and  for  two  or  three  months  \m 
acted  as  expert  assistant  to  Mr.  Yeaman. 

Electricity  at  Poona.— At  the  annual  Soldier^ 
Exhibition  recently  operied  al  Poona,  says  the  Daily  iV«a^ 
there  is  a  remarkably  clever  model  of  a  stationary  steam 
engine,  made  in  India  by  a  British  private.  Limited  as  bi< 
resources  must  have  been,  the  result  is  an  exqoisitelr 
finished  and  marvellously  accurate  piece  of  work.  Ajiotber 
of  the  exhibits  is  the  invention  of  an  officer — a  smalj  electric 
punkah  for  hanging  inside  mosquito  curtains.  Attached  to 
it  is  a  small  clock  and  an  electric  light.  A  sowar  of  thJ 
2nd  Bombay  Cavalry  contributes  some  standard   lamps  of' 
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nt  braaa,  constructed  on  English  models,  which  are  of 
ccellent  workmanship. 

laghtoing:  as  an  Sxplosive. — A  story  comes  from 
astrjilia  of  a  strange  freak  of  ligbuiing.  It  appears  that 
telegraph  line  was  being  erected  some  years  ago,  and  at  a 
n  jKjint  the  line  went  over  ironstone  rock.  Holes 
dug  in  the  solid  rock  for  the  poles.  It  had  rained, 
id  the  holes  contained  some  water ;  one  of  the  telegraph 
lea  had  just  been  fixed  in  above  the  water.  A  storm 
e  on,  and  the  men  went  into  shelter.  A  flash  of  light- 
iiK  struck  the  i>ole,  and  the  pole  was  shot  GDft.  into  the 
by  the  explosion.  The  story  would  be  more  true — or 
Any  i-ate  more  interesting — if  the  polo  had  come  down 
in  exactly  in  the  same  hole. 

Gliathaiii.— At  the  meeting  of  the  Chatham  Town 
uncil  last  week  a  communication  was  received  from  the 
retary  to  the  olecJric  lighting  company  as  to  the 
iposal  to  light  the  Council-chamber,  and  upon  the 
►ion  of  Councillor  Smith,  seconded  by  Councillor 
Burrell,  the  surveyor  was  instructed  to  have  an  interview 
with  the  engineer  of  the  company  and  report  to  the 
Council.  Councillor  Burrell  expressed  a  hope  thaf.  the 
whole  of  the  town  and  the  establishments  wuuld,  ere  long, 
be  illuminated  with  the  electric  light.  He  thought  the 
company  would  be  in  a  position  to  supply  abundant  light 
'  vhen  their  new  works  at  Chatham  were  erected. 

(  Paddington.  — The  first  step  towards  the  public  lighting 
;0f  Paddington  is  the  lighting  of  the  Town  Hall. 
'his  will  be  completed  in  this  week  or  next ;  when  finished, 
eet  lighting  will  probably  be  proceeded  with  at  once. 
'The  Town  Hall  lighting  consists  of  120  incandescent  lamps. 
■The  contractor  is  Mr.  Conoliy,  and  the  fittings,  etc.,  are 
^ery  handsome  and  massive,  one  chandelier  in  the  large 
liall  for  2-i  lamps  being  particularly  fine.  The  current  is 
to  be  supplied  by  the  Metropolitan  ElectiicSupply  Company, 
who  have  a  40  years'  contract.  They  hope  to  erect  a 
•tation  soon  in  the  vicinity.  Current  to  the  Town  Hail 
will  probably  be  laid  on  in  the  course  of  this  week. 

The  EleotHo  Lightingr  of  Stadley  Royal,— The 

work  of  illuminating  Studley  Koyal,  the  Yorkshire  seat  of 
the  Marquis  of  Ri[K)n,  with  the  electric  light  has  just  been 
succeimfully  completed  under  Mr.  S.  Harrison,  engineer,  by 
Woodhouse  and  Rawson,  Limited.  A  ID-hours' trial  at  full 
load  was  made  of  the  turbine  and  dynamo,  which  yielded 
energy  for  300  lights  without  being  overtaxed.  Within  the 
hall  a  Boft»  full  light  was  obtained,  the  superiority  of 
electric  lighting  in  handiness,  cleanliness,  purity,  and  orna- 
ment being  apparent.  The  facility  with  which  the  energy 
requii-ed  is  developed  by  water  power  is  a  guarantee  that 
this  mode  of  illumination  is  much  cheaper  than  by  any 
other  means. 

Popular  Electric  Xiighting. — A  new  and  interesting 
addition  to  electrical  works  will  be  published  early  in 
October,  entitled  *'  Popular  Electric  Lighting  :  Practical 
Hints  to  Present  and  Intending  Users  of  Electric  Energy 
for  Illuminating,"  by  Captain  E,  Ironside  Bar,  general 
manager  of  the  Westminster  Electric  Supply  Corporation. 
It  will  be  published  by  Biggs  and  Co.,  and  the  price  will  be 
2s.  Besides  a  glossary  of  terms,  the  work  will  deal  with 
the  duties  and  rights  of  supply  companies,  information  upon 
wiring  and  contracts,  the  de8cri[>tion  of  meters  and  their 
use,  and  an  explanation  in  straightforward  and  practical 
style  for  householders  of  necessary  information  as  to  tamps^ 
candle-jMJwer,  cost  of  lighting,  specimen  estimates,  and  a 
complete  list  of  suppiy  companies.  A  chapter  on  the  use 
of  motors  will  also  be  given. 

Sleotrio  Lights  Wanted.— On  Thursday  last  week 
Mr.    William   Hudnot,   of    the   Electric    Launch    Works, 


Strand-on-the-Green,  Chiswick,  was  summoned  to  the 
Kingston-on-Thames  County  Bench  for  having,  on  the  14th 
August,  whilst  in  charge  of  the  electric  launch  "Pilot,"  on  the 
Thames,  near  Teddington,  navigated  the  same  after  sunset 
without  exhibiting  the  lights,  as  ordered  by  the  Thames 
Lights  By-laws,  1888,  and  he  was  further  summoned  for  a 
similar  offence  off  Molesoy  on  the  same  day.  Mr.  Bunting, 
solicitor,  prosecuted  on  behalf  of  the  Thames  Conservators. 
It  was  explained  that  the  electrical  apparatus  got  out  of 
order,  with  the  result  that  the  speed  of  the  craft  was  con- 
siderably diminished,  and  night  came  on  before  he  waa 
more  than  half  way  to  his  destination.  The  defendant  wa«^ 
ordered  to  pay  a  fine  of  £1,  including  costs. 

Manchester. — The  Manchester  Corporation  are  about 
to  lay  down  one  or  more  installations  for  the  supply  of 
electricity,  and  in  order  to  facilitate  the  arrangements  and 
to  guide  the  committee  as  to  the  extent  and  position  of  the 
stations  and  as  to  the  power  of  the  engines,  dynamos,  and 
other  machinery  and  plant  necessary,  advertisements  have 
been  inserted  asking  persons  or  firms  who  are  likely  to 
rer|uir6  a  supply  of  electricity  within  the  prescribed  area  to 
communicate  in  writing  with  the  committee  to  that  effect. 
Mains  will  in  the  first  instance  be  laid  down  in  the  following 
streets — viz.:  Deansgate  (from  King-street  to  St.  Mary's 
Gate),  St.  Mary's  Gate,  Market-street,  Piccadilly  (from 
Market-street  to  Mosley-street),  Mosley-street  (from  Picca- 
dilly to  York-street),  York-street,  Spring-gardens  (from 
Market-street  to  King-street),  King-street  (from  Spring- 
gardens  to  Deansgate),  Crossstreet  (from  King-street  to 
Market- street). 

Middleshroagh. — On  Wednesday  a  meeting  waa  held 
of  the  Middlesbrough  General  Purposes  Committee  of  the 
Corporation,  Alderman  Archibald  presiding.  A  deputation 
waa  received  from  the  Middlesbrough  Electric  Lighting 
Compan}'  bo  give  any  information  that  might  be  desired 
with  regard  to  the  proposal  of  supplying  Middlesbrough 
with  the  electric  light.  Mr.  Sollon,  assistant  manager  of 
the  Middlesbrough  Electric  Lighting  Company,  explained 
the  leading  features  of  the  provisional  order  for  which  the 
company  were  applying.  Ho  stated  that  the  price  the 
company  would  probably  charge  for  the  use  of  the  electric 
light  would  bo  60  per  cent,  more  than  the  cost  of  gas.  He 
said,  in  conclusion,  that  the  Middlesbrough  Electric  Supply 
Company  was  hacked  up  by  the  Brush  Electric  Lighting 
Company,  and  that  would  be  a  guarantee  of  the  success  of 
the  undertaking.  It  was  subsequently  decided  that  the 
whole  matter  should  be  referred  to  a  sub-committee. 

Atmospheric  Electricity.  —  The  most  important 
recent  experiment  regarding  atmospheric  electricity,  carried 
out  at  the  Blue  Hill  Observatory  by  Mr.  Alexander  McAdie, 
seems  to  take  one  back  to  the  very  infancy  of  electrical 
science ;  for,  though  the  conditions  were  somewhat 
different,  the  operation  was  substantially  identical 
with  Benjamin  Franklin's  historical  experiment  with 
the  kite.  What  Mr.  McAdie  has  demonstrated  is  that 
electricity  can  be  drawn  from  a  kite  high  in  the  air 
in  a  cloudless  sky.  The  kite,  Mr.  McAdie  states,  dis- 
charged sparks  from  the  lower  end  of  an  insulating  wire 
reaching  down  to  the  earth,  where  an  electrometer  partly 
measured  the  increasing  electric  force.  So  nearly  did  the 
quantity  of  electricity  in  the  upper  air  correspond  to  the 
height  of  the  kite  above  the  earth  that  the  experimenter 
could  usually  determine  whether  the  kite  was  rl« 
falling  by  simply  looking  at  the  needle  of  the  elect 

Lightning  Caaoalties.— Some  interesting  fi 
been  collected  by  the  German  Ministerial  De{>ar 
regard  to  lightning  casualties  during  1877-1886, 
under  their  jurisdiction.   Out  of  53,502  building 
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fitruck  in  10  yeatB,  or  5  per  1,000  per  10  years.  Some 
curious  averages  came  out ;  elementary  schools  wore  struck 
'8  per  1,000,  churches  82,  colleges  15*4,  universities  24-1, 
private  houses  44*9,  and  horse-breeding  establishments 
312*5,  from  which  it  might  possibly  be  inferred  that  the 
vapour  oS  ammonia  rising  from  these  latter  were  a  factor 
in  the  case.  Out  of  the  264,  only  81,  or  not  one-third, 
resulted  in  a  fire.  Of  the  total  number  struck,  15  were 
protected  with  conductors,  but  only  one  escaped  injury  ; 
in  five  of  these  the  conductors  were  useless,  and  in  six 
were  inadequate.  The  damage  was  comparatively  small — 
£215  per  casualty,  or  28.  per  building  per  year;  two-tbirda 
of  this  was  in  the  horse-breeding  establishments.  The 
danger  from  lightning  is  said  to  have  increased  threefold 
in  Germany  within  the  last  30  years.  The  average  losa 
per  year  throughout  Germany  is  given  as  £300,000  to 
£400,000. 

Dundee. — The  Electric  Lighting  Committee  reported  to 
the  Dundee  Gas  Commissioners  at  their  meeting  on  Monday 
that  in  their  opinion  the  first  thing  to  do  was  to  appoint  an 
engineer,  a8  his  advice  might  be  useful  in  the  matter  of 
selecting  a  site  for  an  electrical  station  ;  and  they  further 
stated  that,  having  considered  the  applications  and  the 
qualifications  of  all  the  parties,  they  unanimously  re- 
commended that  Messrs.  Urquhart  and  Small,  West- 
minster, should  be  appointed,  Mr.  Urquhart  had  had 
great  experience  in  electrical  engineering,  and  Mr.  Small 
in  mechanical  engineering.  Besides  this,  Mr.  Small  was  a 
native  of  the  city,  and  they  thought,  therefore,  that 
he  had  an  advantage,  as  his  local  knowledge  would  be 
of  the  greatest  advantage  to  the  Commissioners.  The 
committee  recommended  the  firm  on  the  condition  that 
their  plans  and  specifications  bo  submitted  to  some  electrical 
engineers  of  the  highest  standing  for  their  consideration 
and  reviaal  before  any  temlers  were  advertised  for.  At  a 
public  meeting  held  immediately  after,  ex-Provoat  Brownlee 
moved  that  Messrs.  Urquhart  and  Small  be  appointed. 
Lord  Provost  Mathewson  seconded,  and  the  motion  was 
unanimously  agreed  to.  The  works,  which  are  to  cost 
about  £20,000,  are  to  be  j>rocecded  with  at  once. 

Bombay, — The  proposal  to  experiment  with  the  electric 
light  in  certain  parts  of  the  cantonment  of  Poonu,  though 
at  first  scouted  as  being  much  too  expensive,  still  hangs 
fire,  says  the  Times  of  Iridia.  Mr.  E.  O.  Walker's  latest 
proposal,  together  with  a  minute  thereon  by  Major  E.  IX 
Newnham-Smith,  the  secretary  to  the  Cantonment  Com- 
mittee, were  submitted  to  Mr.  Rienzi  Walton^the  executive 
engineer  of  the  Bombay  Municipality,  who  was  asked  to 
state  his  opinion  thereon.  Mr.  Walton's  letter  in  reply 
was  placed  before  the  members  of  the  Pooiia  Cantonment 
Committee  at  their  meeting  on  September  8,  Major-General 
Blundcll  being  in  the  chair.  Mr.  Kienzi  Walton  was  of 
opinion  that  Mr.  Walker's  offer  to  the  Cantonment  Com- 
mittee was  a  very  advantageous  one,  for  it  offered  to  replace 
the  575  kerosene  oil  lamps  of  9^  c.p.  each  with  electric 
lights  of  16  c.p.  each,  the  cost  of  lighting  in  each  casn  being 
1-02  rupee  [>er  lamp  per  month.  If  the  experiment  is  at  all 
made  in  Poona,  the  wires  will  have  to  be  overhead  and  not 
underground.  The  whole  question  has  now  been  referred 
to  a  sub-committee,  consisting  of  Major  H.  W.  Duperier, 
R.E.,  executive  engineer  j  Mr.  E.  O.  Walker,  C.I.E.,  super- 
intendunt  of  telegraphs  (who  have  given  the  CAUtoument 
Committee  much  valuable  assistance  in  drawing  up  a 
scheme),  and  Mr.  Itajana  Lingoo,  pleader. 

Telephonic  Facilities  on  the  South  Coast.— The 
directors  of  the  Western  Counties  and  South  Wales  Tele- 
phone Compiiiiy,  with  a  view  of  offerifjg  every  facility  to 
their  subscribers,  and  thereby  making  the  Bournemouth 
telephone  system  not  only  as  complete  and  comprehensive 


as  possible,  but  also  popularising  it  in  every  way,  i 
making  it  still  more  useful  to  their  subscriben,  have,! 
the  recommendation  of  their  general   manager,  dfiddiit| 
include  Parkstone  within  the  district  of  Boum em 3011,4 
the  same  manner  as  they  have  recently  treated 
The  company's  subscribers  to  the  exchaugesystem  inl 
mouth  or  Boscombe  may  now,  therefore,  upon 
of  their  blue  leather  call-room  pass,  or  lady  mcmbcn^ 
subscribers'  families  upon  presentation  of  the  white  la 
pass  issued  to   them,   when  at   Parkstone   speak   to 
Bournemouth  or  Boscombe  subscribers  free  of  charge, 
similar  privilege  in  respect  to  the  Parkstone  call  ofiMi 
also  extended  to  Poole  subscribers.     The  directon  ! 
also  decided  to  keep  their  exchange  open  later  and  to  t 
earlier.     The  present  number  of  subscribers  to  the 
exchange  is  340,  the  average  calls  per  day  1,100, 1 
night  45.     The   following   towns  are   in  telephonic 
raunication    with     Bournemouth :      Poole,     Chri« 
Southampton,  Winchester,  Fareham,  Gosport,  and 
mouth. 

Angrlo-German   Cable. — On  Friday    the   new  cibli,  | 

which   has  just  been  successfully  laid   by  the  Post 
authoi'ities  between  England  and  Germany,  was  ; 
tested,  being  for  the  first  time  utilised  in  the  transo 
of  public  messages.     The  cable  starts  from  Becton,  oqj 
Norfolk  coast,  not  far  from  North  Walsbam,  and 
way  of  Borckum  to  Emden.     It  contains   four 
disposition  of  which  is  not  finally  settled.      It  is 
thai  the  services  to  Berlin,   Hamburg,  and  Frankfofftfl^ 
Maine  wjll  be  increased  respectively  by  one  wire,  andlblj 
the  fourth  will  be  given  to  Vienna,  with    which  centn] 
direct   communication  has  for  some  time    been   opeo 
the  German  capital     An  alternative  of  this   arrangecMBli 
would  be  to  make  Magdeburg  a  centre,  and  thus  to  reti8Vi| 
the  pressure  on  the  Berlin  circuits.    The  important  incno*] 
oi  telegraphic  tmtSc  between  this  country   and  Gennafl|i 
and  Austria- Hungary  since  the  assumption  by  the  PostOtttfl 
of  the  entire  control  of  the  working,  and   the  subieqn 
reduction  of  the  tariff,  has  made  the  new  cable  an  urgaal 
necessity.     The  relief,    however,   will   not    be    felt  in 
diately,  as  one  of  the  Belgian  cables  broke  down  almoa^ 
simultaneously  with   the  opening  of  the  new  one.     Whtt 
this  is  re  established,  the   elfect  of  the  extended  means  U 
comnmnicatioii  should  be  at  once  seen  in  the  reduction  ii 
the  delay  in  the  transmission  of  messages  between  the  twj 
countries. 

Electric  Mining:. — During  the  recent  visit  of  the  memben 
of  the  Mining  Institute  of  Cornwall  to  the  Continent,  one  of 
the  most  important  visits  was  that  made  to  the  Mechemicb 
load  mine  in  Brussels.  The  mine  is  lighted  by  electricity. 
The  pumping  engines  at  the  hollow  of  the  mine  bum 
21  kilogrammes  of  coal  per  horse-power,  as  compared  with 
four  kilogrammes  consumed  by  the  well-known  Cornish 
engines  they  formerly  employed.  The  enormous  quaoUtj 
of  stuff  raised  daily  surprised  the  visitors.  This  is 
over  3,000  tons  daily,  and  is  treated  by  35  hands 
only,  so  perfect  are  the  automatic  arrangements.  One 
particular  portion  of  the  working  is  worthy  the  attention  of 
colliery  managers  at  homo.  When  a  waggon  of  ore  ii 
tipped  at  tbo  shaft's  mouth,  electric  contact  is  made  in  thf 
tipping,  and  a  small  needle  iu  the  office  makes  a  red  mark 
on  a  baud  of  paper  revolving  by  clockwork.  The  object 
of  this  is  not  so  much  to  give  automatically  the  number  of 
waggouB  tipped  as  to  show  at  a  glance  that  hauling  is  pro- 
ceeding regularly.  The  paper  band  is  divided  in  half  hours 
for  a  week  throughout;  and  at  the  end  of  the  week's  work 
it  is  seen  at  once  the  number  of  waggons  that  have  been 
tip|>ed  on  any  day  or  at  any  time.  It  is  thought  that  if 
this  system  were   adopted  at  home  it  would  lessen  the 
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putes  that  arise  as  to  amount*  raised,  which  atill  occur 
spite  of  the  ajjecial  tallyman. 

:3ompressed  Air  and  Electricity.— The  town  of 
::enie,it  would  seem, after  having  hivd  four  years'  experi- 

■  0  of  alternating-current  distribution  of  light  by  Ganz 

■  Co.,  is  going  to  supplement  this  by  a  distribution  of 
ce  from  the  same  water  power  ;  but  this  will  be  carried 
i^  according  to  arrangements  miade  with  Meaars. 
Miinger,  of  Augsburg,  by  means  of  compressed  air.     It 

-J  be  interesting  to  mention  in  connection  with  this  event, 
fct  the  town  of  OfTenbach   has  lately  received  a    very 
xplete  installation     of     compressed     air     distribution, 
jch    seems    to    be    causing     gi-eat     interest     amongst 
aan  engineers,  as  being  the  first  application  of  corn- 
ed air  in  Germany.  Technical  engineers  are  constantly 
iving  to  study  the  working  of  the  station.     An  engine 
f"^    300  h.p.  is  used  as  generator     The  station,  which  is 
X'%nated  on  the  banks  of    the  Maine,  is  remarkable   on 
^wount  (»f   the   absence  of   belts  or  apparatus.      The  air 
•vimps  are   constructed   with  their   piston  rods  in  direct 
t^.  ommunication    with   the  steam-cylinders,    so    that   direct 
^transformation  of  force  takes  place.     The  company  under- 
take electric  lighting,  and  have  a  sub-station  in  the  centre 
f^^i  tfae  town;   another  sub-station  is  under  consideration 
m    Eiccount  of  the  numerous   applications  for  light.     The 
^^  iloctric  part  of  the  installation  has  been  carried  out  by 
Messrs.  Schuckert  and  Co.     The  air  from  the  compressed 
iir  engines  is  extensively  used  for  cooling  in  the  hoteli*. 

h~_  I»ondon  Eleotrio  Supply  Company. — This  company 
k  have  now  recovered  from  the  disastrous  cfTocts  of  their  firet 
aiu^  extraordinary  precautions  have  been  taken  in  the  sub- 
,tions  to  secure  {>erfect  safety.  The  buildings  are  all 
fectly  fireproof,  and  built  \n  the  moat  approved  fashion. 
iSonning  was  started,  it  may  be  remembero<i,  in  March  last, 
IBtfWith  10,000  lamps,  and  the  supply  has  been  kept  on  con- 
1^  tinuously  since  without  the  least  mishap  until  the  present 
t^  time,whenthirty-fivethouaand  lampsare  on.  Asthecompany 
^1  can  supply  90,000  lamps,  there  is  therefore  a  large  reserve 
^  power  at  the  Deptford  station.  The  plant  in  use 
^  consists  of  two  1,250-h.p.  dynamos,  each  capable  of 
^.  maintaining  30,000  lights,  and  two  7r>0-h.i>.  muchines, 
^,  each  for  15,000  lamps.  Thus,  with  35,000  lamps 
Lj^running,  and  plant  for  90,000,  the  reserve  is  ample. 
^^  Moreover,  there  are  now  four  mains  the  whole  way  to 
the  City,  and  as  one  only  is  amply  sufficient  for  safety, 
the  risk  of  breakdown  or  accident  is  practically  entirely 
obviated.  The  new  large  dynamos  in  progress  will  not  bo 
erected  and  completed  till  there  is  need  for  increased  power 
by  the  demand  exceeding  the  present  supply,  and  each  of 
these  new  dynamos  will  be  alone  capable  of  maintaining 
90,000  lamps.  There  are  at  present  three  i>rincipal  sub- 
stations— Trafalgar- square.  New  Bond-street,  and  one  now 
in  progress  at  Fimlico.  Mains  are  also  being  carried  south 
of  the  river.  The  success  at  Frankfort,  Antwerp,  and  other 
places  of  the  high-tension  system  has  largely  increased  the 
confidence  of  the  public  ;  has,  in  fact,  demonstrated  its 
value  as  the  only  practical  system  for  large  supply  from  a 
distant  generating  point.  With  this,  and  also  the  immense 
precautions  taken  and  faultless  runrn'ng  of  last  few  months, 
prospects  are  very  encouraging,  and  large  business  is 
confidently  exiHJctcd. 

COBt  of  Oaa  and  Electricity. — The  popular  mind  is 
quite  sufficiently  alive  to  the  extra  cost  of  eloctrir.ity  over 
gas  to  need  no  further  frightening  by  scribes  who  are  s|>oak- 
ing  without  book.  The  Newcastlf  iJailtj  Chtonidty  speaking  of 
the  Duke  of  Marlborough's  home  truths  in  his  recent  s[>Bech 
as  chairman  of  tho  Brush  Company,  remarks  :  "  The  fact 
is  the  electric  light  is,  as  yet,  a  somewhat  expensive  luxury, 
which  the  enterprising  tradesman  and  those  who  deal  with 


delicate  goods  may  find  it  advantageous  to  adopt,  but 
which  for  general  purposes  cannot  compete  with  gas  in  the 
matter  of  cost,  and  probably  never  will  be  able  to  do  so 
until  it  is  produced  by  a  different  method."  To  the  first 
part  of  the  sentence  we  have  little  to  object ;  it  is  always 
tnie  (and  well  it  should  be  so)  that  the  richer  householder 
and  shopkeeper  should  first  take  the  electric  light  instead 
of  gas.  The  latter  part  we  entirely  deny.  There  is  not 
the  slightest  need  for  consumers  to  consider  they  must 
wait  until  "  different  methods  "  of  producing  electricity  are 
invented  for  tho  electric  light  to  be  as  cheap  as  gas.  All 
that  is  necessary  is  to  wait  until  the  supply  can  be  given 
on  equal  scale  to  that  of  gas.  Even  now  the  cost  to  many 
[vrivate  consumers  is  but  little  in  excess,  year  by  year,  of 
that  of  their  previous  gas  bills.  Experience  in  the  low- 
tension  accumulator  system  in  the  London  companies 
over  two  years  has  given  proof  in  actual  cases  that 
the  comparative  cost  is  very  closely  given  as  one- 
quarter  more  than  gas  at  3s.  per  1,000  cubic  feet — 
consumers  paying  £30  a  year  for  gas,  candles,  tapers,  and 
matches,  having  been  found  to  pay  £37  a  year  in  all  for 
their  electricity.  It  needs  but  little  foresight  to  believe 
that  if  such  cases  can  be  brought  forward  even  now,  that 
when  the  whole  of  a  large  plant  is  in  full  working  order, 
and  time  re<Iuces  the  charge  for  current,  that  electric  light 
can  be  obtained  for  yearly  amounts  equal  to  that  of  gas 
without  recourse  to  wonderful  inventions  in  the  future. 

Preston. — At  the  monthly  meeting  of  the  Preston 
Town  Council,  last  week,  tho  committee  recommended  that 
Fishorgato,  from  the  railway  station,  and  Church-street,  to 
opposite  Lanc;ister-road,  be  lighted  by  electricity  by  the 
Natiotuil  Electric  Supjily  Company,  Limited,  as  an  experi- 
ment, for  a  period  of  three  years,  on  the  terms  set  forth  in 
the  company's  solicitors'  letter — viz.,  to  fix  10  arc  lam|>8, 
each  of  500  cp.,  in  Fishergate,  and  run  the  same  from 
sunset  to  sunrise,  at  an  annual  charge  of  £156.  5b.,  with  the 
following  condition  :  That  if  the  consumption  was  reduced 
from  4,000  hours  to  3,000  by  altornativo  lamps,  to  the 
number  of  one-half,  being  extinguished  at  midnight,  the 
annual  charge  named  in  the  letter  should  be  reduced  by 
£30,  to  permit  of  which  the  installation  will  be  on  two 
circuits.  That  to  avoid  shadow  the  comj^any  will  increase 
tho  number  of  lamps  by  one  or  two,  and  tho  company 
guarantee  by  duplicate  jdant  against  unsteadiness  or  the 
going  out  of  the  light,  and,  periodically,  satisfactorily 
to  verify  the  illuminating  power  at  their  own  cost, 
the  company  to  maintain  the  lamps  and  the  Corpo- 
ration to  only  provide  and  fix  the  standards.  Any 
further  extension  for  public  lighting  that  the  Cor- 
poration may  subsequently  desire  to  be  done  by  the 
company  after  the  rate,  per  set  of  10  additional  lamps,  of 
not  more  than  the  aforementioned  terms  in  their  letter  as 
amended  in  the  aforementioned  conference.  The  terms  to 
be  embodied  in  an  agreement  to  be  prepared  by  the  town 
clerk.  Alderman  Satterthwaito,  in  moving  the  adoption 
of  the  refwrt,  stated  that  last  year  the  National  Com- 
pany obtained  powers  to  light  Fishergate,  and  now  con- 
templated putting  their  wires  underground,  when  they 
found  out  how  ranch  light  was  required.  The  present 
lighting  cost  £100,  plus  £17  for  cleaning  and 
lighting,  giving  about  1,000  c.p. ;  the  electric  light 
gave  them  5,000  c.p.  for  £126  a  year.  The  exi>ense  of  10 
new  brackets  would  bo  about  £25.  Tho  motion  having 
been  seconded,  Alderman  Davies  said  he  had  been  at  some 
trouble  to  go  into  this  matter,  and  he  foi  't  at  [>resent 

Preston  was  not  only  the  worst-Ught'  ncashire, 

but  the  worst-lighted  town  in  ¥  snp^tort 

the  resolution,  for  a  town  w  wutchod. 

After  some  further  disciuai'  1. 
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THE  MARES  ELECTRIC  METER. 


The  Mar^s  meter,  to  which  the  prize  of  l^OOOf.  has  been 
awarded  for  the  measurement  of  continuous  currents  by 
the  Paris  Commission,  is  a  discontinuous  integrating  watt- 
meter. The  registration  takes  place  every  four  minutes 
upon  dials  whose  hands  mark  hecto-watts.  As  regards 
exactitude  of  measurement  of  the  energy  consumed,  this 
meter  is  found  quite  as  satisfactory  as  the  continuous 
integrating  metere,  nor  is  it  more  liable  to  fraud,  as  the 
intervals  between  registrations  are  so  Bmall. 

The  instrument  is  comprised  of  a  wattmeter  based  on  the 
principle  of  electro  dynamic  balances,  of  a  stopped  clock, 
and  of  registering  gear  and  dials. 

Fui.  i.—Diagrram  of  MartV  Meter. 


D 


=..}sU> 


Fin.  2, — Opcillatinf;  Beam. 

The  diagram,  Fig.  I,  shows  the  principle  of  the  working 
of  the  Mares  meter.  A  B  represents  the  beam  of  a  balance 
carrying  at  H  the  coil,  G,  of  the  wattmeter,  which  is  shifted 
downwards  when  traversed  by  a  current.  The  attractive 
force  exercised  upon  this  coil  is  always  proportional  to  the 
electric  energy  expended,  which  is  the  measure  rer|uired. 
To  obtain  this  result  a  woighL,  ^,  is  hung  on  the  beam  by 
a  movable  carriage,  D  E. 

The  system  is  in  equilibrium  upon  the  knife-edge,  K, 
when  current  is  not  passing,  and  when  the  carriage  is  at 
zero  point.  If,  on  the  other  hand,  the  coil,  G,  is  attracted 
by  the  current,  the  carriage  is  shifted  an  amount  [iropor- 
tional  to  the  foice  of  attraction  to  re-establish  the  balance. 
When  such  displacement  occurs,  the  cogwheel  arrangement 
upon  the  upper  part  of  the  carriage  gears  with  the  wheel, 
F^  of  the  counter  dials  as  long  as  the  arm,  AB,  remains 
horizontal  and  rests  upon  the  stud,  L  AVhen  the  equili- 
brium is  upset,  the  lever,  A  B,  swings  over  and  rests 
i4ion  the  other  stud,  h\  and  the  gearing  between  D  E  anJ 
F  ceases. 


Fiu.  3.— RrolUng  Carriage, 

By  means  of  clockwork,  which  is  described  further  on, 
the  carriage  is  driven  by  a  to-and-fro  movement  of  an 
amplitude  equal  to  its  length,  and  as  the  arm  is  regulated 
to  tip  over  when  the  centre  of  gravity  of  the  carriage  does 
not  coincide  with  the  [>oint  of  suspension,  K,  it  follows  that 
the  distance  traversed  by  the  limb  of  the  wheel,  F,  is  equal 
to  the  distance  that  the  weight  has  to  move  from  the  point 
of  equilibrium  to  balance  the  force  of  attraction  at  the 
precise  moment  that  the  beam  tips  over. 

During  the  four  minutes  that  each  period  of  integration 
endures,  it  is  supposed  that  the  current  strength  remiiins 
constant :  a  registering  apparatus  adds  up  finally  the  total 
energy  expended  in  function  of  the  time — that  is,  in  watt- 
hours. 

The  actual  arrangement  of  the  balance-beam  is  shown  in 

*  Traoaiated  from  the  Heviu  IndwitrUlU. 


Fig.  2 :  one  of  its  extremities  carries  the  fine 
the  wattmeter,  and  the  other  a  counterweight 
a  screw.     This  beam  is  suspended  upon  two 
points,  working  in  steel  slots.     A  piece  of  bn 
above  these  pivots,  adjustable  by  means  of  a 
the  balance  to  be  made  more  or  less  delicate. 

The  wattmeter  is  somewhat  similar  to  Sil 
Thomson's  balunce.  The  flat  horizontal  coil  of 
mounted  in  shunt  on  the  main  circuit,  and  placei 
two  coils  of  thick  wire  or  copper  ribbon,  accordii 
ditions,  traversed  by  the  total  current  to  be  mean 
space  l^etween  them  is  Just  sufHcient  to  allow  tba 
to  oscillate.     The  resistance  of  this  latter  ie  5,00( 

The  carriage,  Fig.  3,  rolling  upon  two  runners 
the  beam  thus  receives  in  the  manner  before 
periodical  displacement  to  and  fro  by  means  of  a 


4. — ^lun-a    Muter 

movement,  having  "Lahire  "  gearing.     The  pi 
gearing  is  connected  to  a  slot  moved  horizoi 
which  is  attached  a  vory  light  arm  fixed   to   t] 
the  course  of  which  is  thus  rendered  equal  to 
of  the  prime  circle  of  the  interior  wheel,  the 
well-known  theorem.     On   the  other   hand,    t' 
gearing  of  the  carriage  gears  with  the  first 
meter,  or  escapes  therefrom  according  to  the 
the  beam. 

The  clock  movement  is  provided  with  a  conica 
making  120  revolutions  a  minute,  and  driven  by 
wheels   brought    into   play    by   a    motor     spri 


ratchet-wheel  is  seen,  Fig.  4,  in  the  centre  of 
plate. 

The  clock  is  kept  wound  by  an  electric  ^ 
arrangement,  acting  when  the  meter  is  not  i 
For  this  purpose  an  electromagnet  of  1,000  ohmsi 
Hxed  to  the  cover-plate,  acts  upon  an  arm  wh 
forward  and  engages  in  the  teeth  of  the  ratchot. 
[lassage  of  the  current  into  this  magnet,  this 
down  and  winds  up  the  spring  by  one  tooth.' 
lu'caking  of  the  current,  a  coiled  spring  draw 
arm,  which  then  engages  another  tooth.  To 
movement  going,  all  that  is  necessary  is  at  each 
u'ind  up  the  spring  the  number  of  teeth  it  is 
For  this  purpose  a  circular  switch,  making  one 
for  each  excursion  of  the  carriage,  presents  five  i 
the  touch  of  a  spring,  which  has  the  effect  of  m 
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A  flat  spring,  N,  acting  by  the  intermediary  of  a  lever  arm 
fixed  to  the  support,  J,  of  the  flywheel  to  make  this  latter 
oacillate  and  make  it  come  into  contact  with  a  regulating 
break,  M,  which  limits  its  movement  of  the  oscillatinj^  arm. 


Pio.  2.— Side  View. 

These  parts  are  arranged  between  two  base-plates,  C  C, 
kept  in  position  by  three  pillars,  D  D  D,  and  are  covered  in 
when  the  lamp  is  in  use  by  a  cylindrical  cover  fastened  by 
the  hooka,  b  h'. 

The  carbon -holders,  upper  E  and  lower  F,  slide  in  the 
grooves  of  the  two  hollow  stems,  A  and  A',  held  in  position  at 
th«  upper  end  by  the  base-plate,  C,  and  at  the  lowor  ond  by 
the  cross-bar,  B.  The  stem  A  is  insulated  from  the  latter,  as 
well  as  from  the  lower  caibon-holder  and  the  frame,  by 
pieces  of  vukanisod  fibre  or  ebonite  ;  it  is  connected  to  the 

Plan 


L 


Pio.  X 

lamp  terminal,  and  a  flexible  wire  assures  its  good  connec- 
tion with  the  upper  carbon-holder.  The  stem  A',  insulated 
from  the  frame,  is  connecle<l  to  the  lower  carl>on-holder  on 
the  one  hand,  and  to  the  solenoid,  G,  on  the  other,  the 
winding  of  the  latter  ending  directly  at  the  other  lamp 
terminal,  a'.  The  frame  of  the  lamp  is  thus  completely 
se{tarated  from  the  eleotriail  circuit. 

The  apparatus  described  is  sufficiently  simple  for  it« 
action  to  be  easily  understood.  The  diagram,  Fig.  4, 
plainly  shows  the  action  of  regulation,  which  is  extremely 


ca  nas  oe 

3d  j^m 

vei^^H 

iDteroi 

:tbyi 

Airi 

paaHl 

loid.l 


simple.  In  the  diagram  the  core,  B,  of  the  sol 
seen  articulated,  at  its  lower  end  on  the 
flywheel,  but  the  contrary  is  seen  in  the  Figs. 
There  is  also  at  D  a  counterweight,  which  has  be 
away  with  in  the  lamp  as  now  constructed 
which  is  in  reality  a  steel  plate  fixed  v< 
tower  base-plate,  is  made  stronger  than  is  n 
to  compensate  for  the  suppression  of  this  countdroi 
When  not  in  use,  the  carbons  are  in  contact  by  i 
of  the  weight  of  the  upper  carbon-holder.  Airi 
lamp  the  current  traverses  the  upper  carbon, 
lower  carbon,  and  passes  out  at  the  solenoid, 
instant  the  core,  B,  Fig.  4,  is  attracted,  and 
support,  A,  and  the  axle,  X  X',  of  the  flywheel  o«c 
its  pivot,  O  ;  at  the  same  time  the  flywheel  preasei 
the  brake,  F  ;  consequently,  the  carbons  come 
apart,  and  the  arc  is  formed  ;  all  movement  stops  u 
arc  lengthens  and  the  resistance  increases.  The 
decroasea,  the  action  of  the  solenoid  on  the  core,  1 
powerful,  the  spiing,  C,  is  allowed  to  act,  and  the: 
pressing  with  less  force  against  the  brake,  the  aad 
turns,  pulled  round  by  the  weight  of  the  upper 
holder  by  means  of  the  ribbon,  M'.  The  lower 
holder,  which  is  less  heavy,  is  raised  by  its  ril 
wound  in  the  contrary  direction  to  the  ribbon  \ 
two  carbooB  come  together,  the  arc  recovers 


A 


1 


Fio,  4.— Diagram  of  LivvBnbruck  Arc  ' 

resistance,  and  the  flywheel  presses  once  more 
brake. 

These  actions  take  place  by  insensible  degrees, 
blinking,  and  occurring  constantly  until  the  carl 
burnt  out.  The  proportional  size  of  the  carboc 
properly  chosen,  the  position  of  the  arc  remains  c 

This  lamp,  as  above  described,  is  intended 
mounted  in  shunt  To  use  it  in  series,  it  simply 
a  difTerential  winding.  It  will  be  noticed  that  t 
lating  parts  are  few  and  occupy  a  very  pmall  spaoi 
not  only  allows  the  lamp  to  be  cheaply  construe 
also  gives  the  advantage  of  a  very  short  lamp, 
dition  extremely  favourable  for  decorative  efifM 
restricted  space. 


CoBt  Of  Electric  Light. — Cincinnati  is  said 
only  large  town  in  America  without  electric  \x\ 
cost  of  lighting  j)er  inhabitant  by  gas,  1889-90, 
while  in  towns  lighted  by  electricity  the  average 
28.  lO^d.  per  head.  It  varies,  however,  greatly — fn 
in  St.  Lawrence  (water  [>ower)  to  4b.  9^.  in  Loe 
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THE  BARDON  ARC  LAMP. 


The  accompanying  illustrations  almost  explain  them- 
Jvea.  Those  lamps,  it  will  be  seen,  are  of  two  types. 
c  first  type,  as  in  Fig.  1,  shows  a  solenoid,  B,  wound 
vith  thick  wire,  in  the  interior  of  which  are  two  cores — one 
iiid,  N,  l>eing  fixed,  and  the  other,  W,  which  is  movable, 
he  latter  being  held  by  a  spring,  R,  and  carrying  at  its 
ipper  part  a  connection,  B,  which  posaos  through  N,  and 
ictuates  the  lever,  A,  around  the  fulcrum,  0,  the  lever 


lamps.  It  is  said  of  this  modified  form  of  lamp  that  the 
feeding  is  absolutely  continuous,  but  imperceptible  to 
the  eye, 


Fia,  1. 


Fio.  2. 


Fio.  3. 


THE  BARDON  VOLTMETER  AND  AMMETER. 

A  new  voltmeter,  lately  introduced  by  M.  Bardon,  whose 
arc  tamp  we  describe  in  another  article,  presents  some 
points  of  extreme  simplicity  and  accuracy  of  working.  This 


Fic.  4. 


Fxo.  5. 


fT 


^ 


^j 


J 


Ifcrniing  the  brake  from  the  disc,  V.  An  up[)or  carbon  is 
carried  by  ono  end  of  the  cord  of  the  pole,  which  {msses 
around  P  R,  aa  shown,  the  other  end  of  which  ia  fixed  to 
the  point,  C,  of  a  second  lever  moving  around  the 
fulcrum^  0^.  When  the  circuit  is  open  the  cord,  n*,  feels 
fully  the  ofTect  of  the  spring,  R^  and  the  lever,  A, 
does  not  brake  the  disc,  so  that  the  weight  of  the 
carbon  causes  it  to  faU.  On  the  current  going  through  the 
wires  of  the  solenoid,  however,  the  brake  is  applied.  It 
will  be  seen  that  at  the  same  time  the  brake  ia  applied  the 
extremity  of  the  second  lever  is  lowered,  thus  permitting 
the  lower  carbon  to  descend,  and  the  arc  is  formed.  As 
the  resistance  of  the  arc  increases,  the  pole  upon  the  core 
N*  is  lessened  and  the  force  of  the  spring  assorts  itself, 
allowing  the  action  to  be  repeated.  It  will  be  seen 
that  the  arrangement  is  such  that  thu  length  of  advance  of 

.  the  upper  carbon  is  double  that  of  the  lower. 

'  Fig.  3  shows  another  form  of  lamp,  in  which  a  smaller 
wire  passes  around  the  core  of  the  difTerential  action  of 
the  two  wires,  and  determine  the  regulation  of  the  arc. 
This  system  of  difTerential  winding  maintains  constant  the 
relation  between  e  and  c^  or  what  comes  to  the  same  thitig, 
the  resistance  of  the  arc.  The  voltage  required  at  the 
terminal  of  the  lamps  is  from  58  to  60  volts.  These  lamps 
in  practice  have  given  good  results,  but  M.  Bardon  desired 
to  make  siill  better,  and  modified  the  construction  as  shown 
in  Fig.  5,  where  the  solenoid,  B,  is  placed  in  the  centre  of 
the  lamj),  and  the  cores,  N,  N*,  and  the  lever,  poles,  and 
cords   placed   as  shown.     Figs.   2  and  4   show   complete 


instrument^  shown  in  the  illustration,  has  its  pointer,  which 
forms  part   of   the    movable  core,   constructed   of    such  a 


The  Bftrdon  Vol 

form  that   its    own    weight   all 
the  graduated  card  when  the 
aitd  tends  to  brin^  it  to  thie 


* 
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passing.  It  therefore  belongs  to  the  type  of  gravity 
measuring  instnimentB,  acting  without  the  use  of  springs. 

Its  action  is  apparent  from  the  illustration.  A  fine  wire 
solenoid  is  mounted  on  a  hollow  bobbin  inside  a  hollow  brass 
case.  At  the  centre  of  this  aolonoid  a  thin  plate  of  soft  iron 
curved  in  the  form  of  a  sickle  forms  one  piece  with  a 
straight  arm  which  acts  as  the  pointer.  The  whole  turns 
around  an  axis,  the  centre  of  a  circle  of  which  the  soft  iron 
core  is  an  arc.  The  zero  of  the  instrument  is  obtained 
from  the  state  of  equilibrium  of  the  core;  the  pointer  is 
adjustable  by  means  of  a  small  screw  counterweight. 

When  current  passes,  the  soft  iron  core  is  attracted  into 
the  solenoid,  but  because  of  its  form,  the  greater  its  pene- 
tration the  more  the  electromagnetic  action  upon  it 
increases,  so  that  the  amplitudes  cross  equally.  The  spaces 
of  graduation  are  thus  sensibly  equal — say,  from  60  to  1 20 
volts. 

It  will  be  seen  that  the  action  antagonistic  to  rotation 
increases  as  the  centre  of  >;ravity  is  displaced  more  and  more 
from  the  vertical  line  passing  through  the  axis  of  rotation. 
This  makes  the  instrument  very  dead-beat,  and  the  ordi- 
nary oscillations  are  entirely  avoided.  Ab  the  weight 
remains  the  same  the  zero  docs  not  change,  as  may  occur 
with  instruments  containing  springs.  The  high  resistance — 
5,000  t.o  6,000  ohms — of  the  voltmeter  allows  it  to  be  era- 
ployed  in  constant  use  without  fear  of  heating.  Ammeters 
are  made  of  the  same  type  and  thick  wire  coils. 


A  ROUGH-AND-READY  DYNAMOMETER  FOR 
SMALL  MOTORS.* 

BY   JOHN    HOSKIN. 

I  have  been  requested  to  bring  to  your  notice  this 
evening  a  friction-brake  dynamometer  that  is  by  no  means 
new,  but  is  one  that  is  deserving  of  being  more  widely 
knowu  by  electricians  than  appears  to  be  the  case. 

Like  the  well-known  Prony  brake,  it  acts  as  an  absorption 
dynamometer,  and  without  detracting  from  the  acknow- 
ledged value  of  this  instrument,  especially  for  testing  the 
value  of  large  prime  movers,  yet  we  need  something  more 
portable,  more  convenient  to  use,  in  the  very  numerous 
cases  where  it  is  desirable  to  test  the  efficiency  of  small 
motors. 

We  need  a  rough-and-ready  instrument  that  la  portable, 
inexpensive,  readily  used,  and  at  the  same  time  reliable. 

This  we  find  in  a  friction-brake  dynamometer,  one  of  the 
many  modificationa  of  those  illustrated  by  Mr.  William 
Worby  Beaumont,  in  his  paper  on  friction -brake  dynamo- 
meters, read  before  the  Institution  of  Civil  Engineers  in 
London,  November  13,  1888,  and  published  in  1889  in  the 
Proceedi'ngs  of  the  institution. 

Its  construction  requires  only  the  use  of  a  leather  belt 
with  a  spring  baknce  attacheil  to  one  end,  and  a  suitable 
weight  at  the  other.  The  belt  is  to  be  thrown  over  the 
belt  pulley  of  the  motor,  the  spring  balance  is  fastened  to 
the  floor  base,  or  support  of  the  motor  to  be  tested,  and  the 
weighted  end  hange  pendant  on  the  side  of  the  pulley  which, 
when  in  motion,  will  tend  to  lift  the  weight.  When  the 
motor  ia  at  rest,  the  strain  of  the  weight  should  be  read  ofl' 
on  the  spring  balance.  This  reading  we  will  call  W.  When 
the  current  is  switched  on  and  the  motor  runs  at  speed,  the 
spring  balance  should  again  be  read  ofT,  since  the  friction 
of  the  pulley  on  the  belt  will  have  a  tendency  to  raise  the 
weight ;  this  reading  we  will  call  W'.  The  difference 
between  W  and  W'  in  pounds,  multiplied  by  the  circum- 
ference of  the  pulley  in  feet  (including  one-half  the  belt 
thickness  on  each  side),  and  this  by  the  number  of  pulley 
revolutions  per  minute  will  give  the  foot-pounds  of 
mechanical  energy,  which  can  be  compared  with  the  elec- 
trical energy  required  to  produce  it  in  the  usual  manner. 

Thus,  in  a  few  minutes,  with  the  aid  of  a  speed  counter 
or  tachometer,  a  voltmeter,  and  an  ammeter,  the  efficiency 
of  a  motor  can  be  determined,  and  its  ability  to  do  a 
desired  amount  of  work  ascertained  at  once,  instead  of 
being  left  to  guesswork,  as  would  often  be  the  case  if  moro 
bulky  or  elaborate  apparatus  were  needed. 

It  should  not  be  imagined  from  these  remarks  that  this 
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form  of  dynamometer  is  applicable  to  small  moton  < 
but  it  ia  evident  that  for  testing  larger  machineii 
many  horee  jxiwpr   have  to   be    measured,    the   app 
needs  more  elaboration,  especially   in   the  use  of  n 
blocks  under  the  belt  or  pulley  strap,  their  Iubricalic«>| 
the  use  of  a  da8h-i>ot  to  steady  the  brake  when  the 
power  is  irregular. 

But  1  need  not  enlarge  on  this,  except  to  say  tbEtij 
these  particulars,  whether  using  steel  strap,  or  leather  h| 
with   friction  blocks,  or   rope  friction,   the   same  ca 
needed  as  in  the  Prony  brake  to  obtain  correct  rej»din_ 

Before  concluding,  I  submit  to  your   consideralion  ttil 
value  of  the  Waldron  rotary  pump  for  use  asadynaatl 
meter,  although  1  have  never  heard  that  it  has  been  appUJ 
to  that  purpose.  In  examining  one  of  these  engines: 
for  other  piirjjoses  it  occurred  to  me  that  it  would 
an  excellent  dynamometer. 

This  pump  is  operated  by  rotary  piston  blades  wwfc:i  I 
in  a  chamber,  without  leakage,  and  with  but  small  friciv:\  I 
the  amount  of  which  can  readily  be  ascertained  and  aitx\ 
lated  for  use  as  a  "  constant."  Its  capacity  per  revolotafl^l 
and  the  number  of  revolutions  being  known,  as  abntel 
pressure  against  which  it  works,  which  can  he  regulat«)  W  1 
a  pressure  gauge,  the  foot-pounds  of  work  are  at  oos^ 
arrivsd  at.  I 

This  method  of  measurement  will  correctly  register  lW| 
work  dono,  although  the  si>eed  may  be   irregular,  and  dij 
results  can  bo  made  more  accurate  ihaTi  that  of  the  fi'  * 
dynamometer   because   not   subject    to    the     irregal^ 
urising  from  ditlerences   in   lubricants,   tem()eratar8^^ 
which  makes  it  necessary  to  use  adjusting  screws  in  ! 
forma  of  friction-brake  dynamometers. 


PETROLEUM  OIL  ENGINES.* 

BY   PROF.  WILLIAM    ROBINSON,   M.K.,   A.M.IC.K.,    UN IVEBSin  j 
COLLEGE,   NOTTINGHAM. 

The  use  of  ordinary  petroleum  oil  at  once  as  fuel  aal 
working  agent  in  the  internal  combustion  engine  htf 
extended  rapidly  since  the  successful  introduction  of  kk 
oil  engine  by  Messrs.  Priestman  Brothers  in  18SS. 

Hitherto,  for  large  engines  above  40  h.p.,  the  betry 
intermediate  oils  have  been  converted  into  gas  by  xneaittof 
a  gas  producer,  and  this  oil-gas  takes  the  place  of  coal-gii 
in  tbe  ordinary  gas  engine  cylinder.  Now,  instead  of  the 
gas-producer  we  End  in  one  class  of  oil  engine  a  relorti 
spiral  coil  of  tubing  or  other  vaporiser,  in  which  the  oil  u 
heated  and  converted  into  vapour  bj'  a  lamp  or  oil  burner. 
A  mixture  of  this  vapour  and  air  ia  drawn  into  the  cylinder, 
and  the  charge  is  compressed  before  ignition — the  cycle  oi 
operations  in  the  engine  cylinder  being  usually  that  of  Baw 
de  Rochas,  as  in  the  well-known  Otto  gas  engineL  Far 
instance,  Messrs.  Crossley  Bros,  are  making  an  oil  engine  b 
which  a  lamp  performs  the  twofold  function — first,  to  heatand 
evaporate  the  oil  in  a  retort;  and  second,  to  heat  tbe  tub^ 
igniter,  which  ia  timed  by  a  valve  similar  to  that  in  their 
gas  engines.  This  lamp  has  a  separate  supply  of  oil  given 
to  it  by  a  pump  and  a  current  of  air  from  an  air-pipe.  Thi 
details  of  this  and  several  other  attempts  at  workabli 
onginos  of  this  class  are  still  in  the  transition  stage. 

Again,  in  the  petroleum  spirit  engine  there  are  many  air 
carburetting  devices  to  evaporate  the  highly  volatile  hydro- 
carbons which  make  u(>  the  lighter  products  of  petroleum, 
such  as  benzoline  and  gasoline.  The  terrible  danger  and 
risk  in  tbe  storage  of  these  light  oils  prohibit  their  commoa 
uao  for  this  purpose. 

In  the  Priestman  spray-maker  and  vaporiser  we  have  i 
neat  and  practical  combination  of  these  two  methods,  by 
means  of  which  a  sprayed  jet  of  oil  is  6rst  broken  up  by 
compressed  air  playing  on  it  in  the  inverted  sprAy-naz£le, 
then  it  is  further  mixed  with  air,  heated  and  completely 
vaporised  by  the  hot  products  of  combustion  from  exhaust 
led  round  this  vaporiser  or  mixing  chamber,  before  being 
allowed  to  escape.  This  might  be  called  a  regenerator. 
The  oil  vapour  thus  thoroughly  mixed  with  air  ia  thi 
projier  proportions  is  drawn  through  an  automatic  aactioci 
valve  into  the  engine  cylinder  by  the  piston  in  its  forward 
stroke.     The  action  of  this  spray-maker  will  be  seen  by 
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jlloving  orperimeat :  First,  turn  off  the  air  supply  and 
06  does  not  light  the  unbroken  oil  jet.  Next,  uliow 
ir  under  pressure  to  break  up  ftml  thoroughly  spray 
il,  the  vapour  formed  is  so  intimately  mixed  with  air 
ic  can  easily  be  ij^nited,  and  burns  with  a  bright  flame. 
Jrawin^s  of  this  spray-maker  also  show  the  govorning 
fcemont  adopted  in  the  Priestman  engine.  Tho 
Bt  of  hydrocarbon  is  diminished  or  increased,  together 
|the  amount  of  air,  so  as  to  form  a  high  exploaive 
{e  or  a  low  one,  according  to  the  amount  of  work  to  be 
by  the  engine.  The  air  through  the  win;;;  valve  ia 
ly  proportioned  to  mix  with  the  oil  which  is  allowed 
igh  the  V-shaped  slot  cut  in  the  conical  plug  regulated 
le  governor.  By  this  means  there  is  a  regular  explo- 
and  impulse,  every  cycle  giving  admirable  regularity  of 
ing.  Tho  compressed  charge  is  fired  by  an  intermittent 
ric  sparkj  made  to  play  between  ends  of  two  ])Iatinum 

(insulated  by  porcelain  in  the  igniting  plug  (shown), 
»nnected  to  an  induction  coil  excited  by  a  storage 
[  about  two  volts,  which  has  been  known  to  work  for 
than  1,100  hours.  Each  cylinder  of  launch  engine  is 
diameter  by  7in.  stroke,  arranged  to  give  an  explomon 
orking  stroke  every  revolution  of  fiywheel.  The  actual 
Ipower  at  250  revolutions  per  minute  is  57,  and  9'1 
I  Those  engines  are  working  in  a  small  launch  28ft. 
btem  to  stern  hy  6ft.  2in,  besini,  and  are  giving  good 
II.  Speed  seven  miles, and  engines  work  with  regulurity. 
■  engines  are  now  in  use  on  barges  in  canals,  and  also 
leepsea  trawling.  The  horizontal  typo  is  remarkably 
lontained,  and  woU  adapted  for  isoUted  electric 
ing  insUillations  and  lighthouse  work.  It  ia  used  for 
ping  and  hauling  in  collieries,  and  for  rock-drilling  in 
IS  J  in  fact,  its  ephere  of  usefulness  is  rapidly  extending, 
use  it  is  found  reliable  and  steady  at  work,  with 
led  economy  of  fuel.  This  is  secured  by  thoroughly 
ng  the  air  and  vapour,  so  as  always  to  form  an  explosive 
ure  which  gives  complete  complete  combustion  and 
I  exhaust.  It  must  be  pointed  out,  however,  that 
ng  the  compression  of  the  charge  before  ignition  a 
iderable  proportion  of  the  vapour  comes  into  contact 
the  walls  of  the  cylinder,  condenses  on  them,  and 
rgeta  burned,  however  useful  it  may  be  forlubncaiion. 
P  have  proved  by  comparing  the  pressure  along  the 
pression  curves  of  the  indicator  diagrams,  with  the 
sure  obtained  by  experiment  from  each  charge  con- 
tig  of  the  explosive  mixture,  Oio  cubic  inch  ot  oil  and 
cubic  inches  of  air  at  the  same  temperature.  Taking 
i^mperature  of  thy  charge,  ITOdog.  F.,  on  entering  the 
ider,  the  indicator  diagram  shows  the  highest  pressure 
re  ignition  ordy  381b.  per  square  inch.  This  is  kept 
for  fear  of  much  condensation,  as  well  as  to  give  smooth 
ling.  In  the  gas  engine  we  know  that  compression  of 
::harge  before  ignition  is  essential  to  high  ciliciency, 
similar  considerations  lead  one  to  ex[>ect  tho  same  to 
true  for  oil  engines.  Indeed,  by  adding  frebh  air  to 
charge  after  leaving  the  vaporiser,  and  compressing 
Q  than  usual,  greater  power  or  higher  efficiency  ia  ob- 
sd,  but  the  temperature  of  the  cylinder  becomes  too 
iffor  lubrication.  In  some  pubhshed  trials  :kn  engine 
^e  ruti  with  a  special  cylinder  liner  to  withstand  the 
I  temperatures  due  to  high  compression  used,  but  these 
not  the  conditions  for  ordinary  work.  In  fact,  for  any 
icuUr  oil  experience  must  decide  the  degree  of  com- 
sion  that  gives  best  results  iis  regards  power  and 
iency  consistent  with  economy  and  durability  of  engine, 
may  here  briefly  notice  my  investigation  of  the  relation 
reen  the  pressure  and  temperature  of  the  vapours  from 
xent  burning  oil,  intcrmedLate  oils,  and  some  heavier 
icating  oils,  in  order  to  throw  some  light  on  the  action 
le  cylinder  of  the  common  oil  engine.  At  the  same  time 
ve  tried  to  find  out  which  oils  are  best  adapted  for  this 
My   experiments   prove   that   notwithstanding  the 

Clex  and  varied  character  of  the  different  oils  examined, 
kw  according  to  which  the  pressure  of  petroleum  vapour 
Bs  with  its  temperature  is  represented  by  a  perfectly 
liar  curve  for  each  oil.  Compare  these  results  with  the 
:es  obtained  from  the  different  oils  when  used  in  the 
3  engine  during  special  tests  for  the  purpose. 
y  far  tho  simplest  typo  of  oil  engine  ia  that  in  which 
sil  ia  injected  directly  into  compraased   and  heated  air 


in  a  cartridge,  which  at  once  acts  as  vaporiser  and  com- 
bustion chamber.  Such  an  oil  engine  is  the  invention  of 
Mr.  U.  Akroyd  Stuart,  of  Bletchley,  and  is  now  being  made 
by  Messrs.  Hornsby  and  Sons,  Grantham.  A  novel  feature 
of  this  engine  is  that  the  ordinary  gear  for  firing  the  charge 
hy  heated  tube,  flame,  or  electric  spark,  is  dispensed  with 
altogether,  and  heavy  intermediate  oil  is  ignited  aiid  com- 
pletely burned  when  injected  into  the  compressed  and 
heated  air  in  the  retl-bot  vaporiser  or  cartridge.  This 
chamber  is  heated  up  at  start  with  a  special  oil  lamp  sup- 
plied with  air-blast  by  a  small  fan,  as  shown  in  drawinga. 
One  sees  by  the  wall  diagrams  that  this  engine  is  of  the 
simplest  design.  The  working  jwirts  are  few  and  simple, 
and  some  details  are  being  improved  by  Messrs.  Hornsby 
and  Sons.  Tho  oil-cistern  is  fitted  in  the  base  of  the  casting, 
exposed  to  ordinary  atmospheric  pressure,  and  the  oil 
supply  can  easily  be  reyilenished  at  any  time  durittg  a  run 
by  slidirjg  open  a  top  cover  and  pouring  in  the  oil. 

Every  charge  of  oil  is  forced,  by  means  of  a  positive 
action  oil  pump,  through  a  thin  pipe  and  simple  nozzle  into 
the  vaporiser  at  the  proper  moment  for  ignition,  just  after 
the  hot  uir  has  been  compressed  and  the  piston  is  on  the 
return  stroke.  The  oil  supply  is  regulated  by  a  governor, 
whilst  by  using  a  large  flywheel  and  high  speed,  about  210 
reospermins,  this  engine  runs  very  steadily.  I  tried  a 
6-b.p.  engine  during  a  run  of  about  three  hoiu"8,  using  oil 
of  specific  gravity  854,  and  flashing  point  220deg.  F.,  and 
the  consumption  was  less  than  a  pint  per  brake  horse-power 
por  hour.  Even  heavier  oils  might  be  tried,  the  hot  water 
from  the  water-jacket  going  to  warm  up  the  heavy  oil  and 
keep  it  in  a  fluid  state  fit  for  use  in  winter. 

The  action  in  the  engine  cylinder  is  here  very  dillerent 
from  that  in  the  Priestman,  inasmuch  as  there  is  an  excesa 
of  air  in  the  cylinder,  and  this  ia  compressed  before  the  oil 
ia  injected.  Consequently,  the  combustion  ia  rapid  and  will 
be  complete  oven  when  heavy  oils  of  great  heating  [wwer 
are  used  However,  since  tho  air  is  dry,  and  there  is  no 
condensation  of  oil,  the  cylinder  requires  independent 
lubrication,  a.9  in  the  case  of  the  gas  engine. 

A  feeling  of  safety  to  the  public  naturally  tends  to  the 
use  of  heavy  oil,  from  which  the  lighter  constituents  have 
been  distilled.  I  have  found  the  loss  in  weight  of  some 
heavy  oils  by  prolonged  heating  at  low  temperatures, 
keeping  the  oils  exposed  to  the  air  and  allowing  free 
evaporation.  Known  weights  of  oil  were  taken  in  shallow 
dishes,  about  Sin.  across  top,  and  gently  heated  on  a  sand 
bath  by  a  very  small  steady  flame  for  three  hours,  the 
temperature  of  the  oil  being  kept  constant.  The  propor- 
tion of  volatile  conetibuenta  present  in  the  samples  are 
indicated. 
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The  terribly  explosive  character  of  the  hydrocarbons 
driven  off  at  the  ordinary  temperature  renders  the  safe 
storage  of  petroleum  imperitive.  Instead  of  the  present 
tank  system,  Mr.  B.  H.  Thwaite  has  devised  the  safety  oil- 
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THE  ELECTRIC  LIGHT  IN  BUSES. 

Mr.  W.  Langdon  before  the  Institution  of  Ct. 
Engineers,   and   Mr.   Timmis    before    the  Brn^ 
Association*    have    discussed    the    applicabiiit} 
electricity  to  train-lighting.     Of  these  two  p*] 
that  of  Mr.   Langdon  is    of    greater   importiao. 
inasmuch  as  he  is  oflBcially  connected  with 
the  most  prominent  railway  systems  in  the  kingi 
and    therefore    his  conclusions    may  be  taken 
represent    those    of    the    Midland    Railway. 
Langdon    admits    that    lamps    as    originally 
vided,  "  were  intended  simply  to  enable  passeni 
to    enter  and    leave  the  carriage    without 
venience.      The    exigencies    of    the   present  ti 
however,    call     for    the     additional     luxury 
light   for    reading   purposes     .     .     .     and  it 
be  admitted   that   in   lighting   and  warming 
yet  remains  something  to  be  accomplished/' 
admissions  are  to  be  found  at  the  beginning  of 
paper,  while  at   the  end   we  have    these   pregnaifi 
sentences  :  '*  Regarding  electricity  as  the  iUuminuit 
which  will  at  no  distant  date  be  universally  employcil 
for  train-lighting,  the  author  would  avail  h 
the  opportunity  to  impress  upon  all  who  may 
mine  upon  its  introduction  the  propriety  of 
at  a  common  basis  in  regard  to  the  following  fondlr 
mental  principles; 

'*  1.  The  electrical  system  to  be  pursued. 
**  2.  The  form    and    position    of     the    electrical 
coupling. 

'*  3,  The  pressure  of  the  current/* 
The  reason  for  urging  attention  to  these  poinU 
seems  to  be  the  wish  to  avoid  diverse  systecofi, 
especially  as  carriages  do  occasionally  run  over 
foreign  lines,  and  it  leads  to  endless  troubles  if  the 
systems  adopted  for  various  purposes  widely  differ. 
Thus  train-lighting  seems  to  be  following  the 
natural  order  of  things — has  been  experimentallj 
tried  and  found  better  than  other  illuraination,  wid 
will  gradually  be  extended.  Its  development  is  in 
good  hands,  and  while  the  work  vrill  be  watched 
with  considerable  interest,  there  is  no  reason  to 
believe  there  will  be  any  retrogression.  But  while 
train-lighting  is  of  greater  importance,  there  can  be 
no  doubt  that  improvement  is  urgently  needed  in  the 
lighting  of  buses  and  tramcars.  The  oil  lamps  as 
hitherto  used,  smell  atrociously,  and  serve  only  to 
make  darkness  visible.  Here,  however,  progress 
is  reported.  It  is  stated  that  the  electric  Ugbt, 
having  been  experimentally  tried  in  lighting  some  60 
omnibuses  for  the  space  of  a  year,  the  results 
have  been  deemed  so  satisfactory  that  a  large 
extension  is  to  take  place  immediately.  In  th© 
question  of  buses  there  can  be  no  two  opinions  as  to 
system.  There  is  only  one  system  applicable,  aod 
that  is  by  means  of  batteries,  either  secondary  or 
primary.  In  our  opinion  the  latter  are  not  in  the 
running,  but  inventors  and  promoters  deem  other- 
wise. What  is  wanted  is  a  light  battery  which  will 
stand  the  awful  jolting  of  the  streets,  and  yet  not  to 
appreciably  increase  the  weight  the  horses  have  ot 
pull,  the  maintenance  at  the  same  time  to  be  reason* 


I?  » 
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Je.     The  lamps,  again,  must  necessarily  be  of  the 

descent  type,  and  Bhoold  be  eo  hung  as  not 

•uflfer  from  the  jolting.     Wo  do  not  know  the 

t    results    of    the    experiments,    but   as   it    is 

d  the  light  will  shortly  be  working  in  most  of  the 

mdon  omnibuses,  we  take  it  for  granted  that  some 

tisfactory   solution  has  been  found,  and   that  the 

tial  outlay  and  cost  of  maintenance  is  such  as  to 

"%erpose  no  obstacle  in  the  way  of  extended  use.    If 

ever  reach  that  happy  time  when  the  greater  part 

ihe  whole  of  the  omnibuses,  tramcars,  carriages, 

d  vehicles  of  all  kinds  are  driven  by  electricity  the 

hting  will  present  little  trouble.     The  time  must 

e   when    horses   will   very    largely   give    place 

electricity,  but   not  till  electrical  mains    are  as 

mon  as  water-pipes — when  Lord  Tomnoddy  will 

rder  his  carriage  to  be  driven  by  means  of  electricity, 

Able  his  carriage  in  the  coachhouse  of  his  friend 

^hom  he  visits,  if  necessary  take  on    board  some 

lore  electrical  energy  by  means  of  wires  on  to  the 

anrunals  of  the  carriage    battery  from    the  house 

arminals,  which  will  by-and-by  be  found  ia  every 

Duse,  and  the  visitor,  instead  of  having  a  "  feed  " 

Iven  to  his  horses,  will  have  a  **  feed  **  given  to  his 

lotteries.     Is  that  too  much  to  foretell?    How  soon 

fill  the  visits  of  the  veterinary  surgeon  cease  and  the 

Erical  engineer  commence? 


THE  BRUSH  COMPANY. 


e  are  told  that  the  country  is  happy  that  hath 
O  history,  but  the  same  hardly  liolds  true  of  a 
iompany.  A  successful  company,  judged  by  the 
pterest  taken  in  the  general  meetings,  has  little  or 
lo  history  for  the  public,  but  it  nevertheless  has  an 
history  which,  if  told,  would  be  seen  to  be  important, 
tt  is  the  company  struggling  to  success,  it  is  the 
lotnpany  struggling  adversely,  whose  histories  are 
p  every  mouth,  and  whose  condemnation  is  unani- 
mous. Once  let  a  company  turn  the  corner  and  it  finds 
iriends  everywhere*  hut  experience  up  to  that  point  is 
tbatthe  world's  help  is  in  kicks  and  not  in  halfpence. 
Dnless  we  are  mistaken,  the  electrical  companies 
ire  no  exception  to  this  rule.  Another  statement  too 
^ften  in  the  mouths  of  people,  is  wholly  incorrect 
^hen  applied  to  company  working.  It  is  that  in  the 
tnnltitude  of  counsellors  there  is  wisdom.  So  far 
%s  compauy  work  is  concerned,  a  multitude  of 
l^ounsellors  means  the  bankruptcy  court,  and  being 
given  over  to  the  spoiler.  Every  successful  com- 
pany owes  its  success  to  the  domination  of  the 
Counsels  of  one  or  two  energetic  men.  They  initiate 
plans,  their  colleagues  agree  to  carry  them  out,  and 
the  staff  working  together  bring  the  plans  to  a 
Buccess.  If  there  is  no  dominating  individual 
In  the  company,  there  will  be  no  great  success. 
We  do  not  know  whose  will  has  been  predominant 
in  the  Brush  Company's  working — it  matters 
not,  but  we  are  certain  someone  has  had  ascen- 
dancy, or  the  company  would  long  since  have 
collapsed.  As  it  is,  the  near  future  promises 
to  'put  it  upon  a  thoroughly  sound  footing.     Long 


since  we  recommended  the  purchase  of  Brush  shares 
for  permanent  investment.  It  was  no  random 
recommendation,  and  time  has  proved  the  correct- 
ness of  our  conclusions.  The  company  has  been 
going  from  better  to  better,  and  unless  there  is 
di^nsion  in  the  camp  itself  must  continue  to  progress. 
The  balance-sheet  given  in  our  last  issue,  and  the 
report  of  the  meeting  given  in  another  part  of  this 
issue,  will,  even  when  taken  cutn  grano  saliSt  justify 
the  conclusion  that  the  poUcy  of  the  company  is  one 
that  leads  to  success.  The  work  carried  out  by  the 
company  shows  that  both  in  the  electrical  and 
engineering  departments  the  responsible  heads  are 
fully  alive  to  the  necessity  of  all  work  being  above 
reproach,  and  an  investigation  of  installations 
carried  out  bears  indication  of  every  detail  having 
received  careful  consideration.  Concurrently,  then, 
with  financial  ability,  the  company  possesses  elec- 
trical and  engineering  ability  of  the  first  order,  and 
if  such  a  combination  does  not  mean  success  it  is 
difficult  to  say  what  does.  The  work  of  the  company 
most  prominent  in  the  eyes  of  the  public  at  present 
is  that  in  connection  with  the  lighting  of  the  City  of 
London.  As  is  well  known  to  om*  readers,  the  City 
was  originally  divided  into  three  districts,  and 
the  work  divided  between  two  firms.  An  amal- 
gamation has  since  taken  place,  and  the  work 
is  now  being  carried  out  under  the  control  of 
one  company.  This  company  has  entered  into 
extensive  contracts  with  the  Brush  Company  to 
supply  central  station  apparatus,  and  these  con- 
tracts are  being  rapidly  executed.  The  public 
lighting  of  London  City  is  the  smallest  part  of  the 
work  that  will  result  from  a  successful  carrying  oub 
of  the  enterprise  ;  for  we  may  rest  assured  that  the 
private  lighting  will  rapidly  follow  the  way  of  the 
public  lighting,  so  that  streets  and  warehouses  will 
be  by  night  *'  as  bright  and  busy  as  the  day." 


FESTINIOG. 

A  further  instance  of  the  how-not-to-do-it  method 
as  regards  public  electric  lighting  contracts  seems  to 
be  furnished  in  the  invitation  of  the  Festiniog  Local 
Board  for  plans  and  estimates  for  the  supply  of 
electricity  to  the  village  of  Festiniog  and  the 
district  of  Tan-y-Gresian.  The  Board  state  that 
there  is  ample  water  power  available,  and  that  they 
will  not  defray  the  cost  of  preparing  plans  or  esti- 
mates, nor  will  any  estimate,  if  necessary,  be  enter- 
tained. Plans  and  estimates  to  be  sent  before  the 
end  of  October  to  Mr.  H.  Walker  Davies,  solicitor, 
Blaenau  Festiniog,  North  Wales,  who  w"  -"ply 
any  further  information.  Now  the  " 
Festiniog  may  have  plenty  of  v 
nothing,  but  those  who  rememfc 
can  hardly  suggest  a  very  large 
possible.  To  ask  contractors 
estimates,  means  in  all  probal 
must  be  sent  down  and  a  Uf- 
be  employed  for  so  many 
tendering.     If  20  conti 
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not,  perhaps,  an  excessive  amount — we  have  i'400 
gone,  probably  a  large  fraction  of  the  amount  needed 
to  erect  the  whole  installation.  Nineteen  of  those 
tendering  would  lose  the  contract,  and  one  would 
gain  it ;  the  cost  of  the  nineteen  will  have  to  be  borne 
by  someone — not  the  Local  Board  of  Festiniog.  If  the 
Local  Board  wish  to  obtain  a  benefit  from  their 
water  power  they  ought  to  be,  and  we  hope  they 
are,  prepared  to  spend  sufficient  at  least  to  save 
contractors  the  expense  of  preparing  for  them 
definite  proposals,  besides  that  of  giving  all  required 
information  as  to  prices  in  public  tender. 


insulation  and  do  much  costly  damage  to  the  field 
coils.  This  disadvantage  is  obviated  in  the  carbon  v 
which,  at  the  breaking  of  current,  two  pathn  in 
Fig.  2,  are  open  to  the  current  One  of  tbew  bra 
carbon  to  carbon,  an  arc  is  set  up,  which  by  the 
separation  of  the  carbons  becomes  of  higher  aw 


LITERATURE. 


Tho  Arithmetic  of  Slootrioal  MoaitaroxiiOBts,  wltb  Namoroaa 
Kxamplos  FoUy  Worked.  [3y  \V.  K.  P.  Hobit^.  New 
Eciition.     Murby,  3,  Ludi;at.e-circuabuil<Ung8,  E.G. 

This  book,  as  the  title  indicates,  is  merely  a  collection  of 
questions  requiring  numerical  answers  involving  the  simpler 
formula;  connected  with  electrical  work.  We  quite  agree 
with  the  author  that  mere  reading  will  never  make  an  elec- 
trician, just  as  the  mere  reading  of  a  book  on  bm'lding 
would  not  much  assist  the  navvy  in  tyint;  a  putlog 
to  a  scaffold  pole.  Mauy  people  who  fancy  their  know- 
ledge of  a  subject  to  be  exact  and  extensive  would 
have  a  btid  quarter  of  an  hour  answering  the  questions 
of  an  audience  after  giving  a  po[iular  lecture  on  the 
subject.  Two  of  the  best  ways  of  learning  the  kind  of 
knowledge  you  possess  will  be  to  undertake  to  deliver 
a  jjopular  lecture  upon  an  engineering  subject  before  a 
body  of  workini^  engineers,  or  to  give  written  answers  to  a 
series  of  simple  questions.  Difficult  problems  will  take 
care  of  themselves.  Men  of  leisure  and  brains  will 
always  be  found  willin;;  arui  ready  to  undertake  the 
investigation  of  th«  uriknawahlo  and  erect  hypotheses 
thereon.  What  we  want  is  books  of  this  simple  character 
and  an  extensive  use  of  them. 


Telegrapby.  By  \\\  H.  Phre<*e,  F.R.S.,  and  J.  Sivcwbiurt, 
M.A.,  r. M.fi.  Ninth  Edition.  Revised  and  Enlarged. 
LongnuiQB,  Paternoeter-row. 

A  book  that  has  gone  throui^h  nino  editions  needs  little 
to  be  said  as  to  its  merit-s  or  demerits.  Proof  has  been 
emphatically  ^iven  that  tho  former  are  prominent  and  the 
latter  hiddott.  Such  might  not  be  Che  case  perhaps  if 
there  were  no  other  books  on  telegraphy,  but,  as  is  well 
known,  their  name  is  legiuti  ;  hence  tho  greater  the  pro 
nounced  success  of  this  book.  Yet  there  ought  to  be  no 
diSiculiy  in  understanding  this  success.  The  authors  ha^e 
been  in  the  forefront  of  telegraphic  work  during  tho  whole 
of  their  working  lives,  have  had  exceptional  facilities 
for  be:;oming  accjuainted  with  every  new  detail  in  the 
progress  of  the  last  quarter  of  a  century,  and,  what  is  of 
far  greater  importance,  are  in  the  position  of  knowing 
exactly  what  improvements  have  proved  successful  in 
practice,  and  what  designs  have  failed  when  put  to  the 
test.  Some  years  ago  now,  and  in  a  publication 
not  directly  connected  with  tho  electrical  industry,  we 
remember  mildly  suggesting  inability — an  inability  still 
holding— to  quite  agree  with  the  way  in  which  the  term 
"  quantity  "  is  used  in  the  second  paragraph  of  this  book. 
Other  than  this,  we  have  nothing  but  praise  for  the  matter 
and  method  of  the  book. 


CARBON  SWITCH. 


The  Allgemeine  Company,  of  Berlin,  have  recently  intro- 
duced a  carbon  switch,  Fig.  1,  for  the  gradual  breaking  of 
the  field-magnet  circnits  of  large  dynamo  machines.  With 
ordinary  quick-break  switches  the  breakage  of  a  largo 
current,  owing  to  the  self-induction,  often  generates  a  very 
high   momentary   presaure,  which   may    easily  pierce  the 


Fig.  1. 


Fio.  Z 


resistance,  until  when  the  current  breaks  there 
any  production  of  extra  current.     After  the   br 
the  current  at  the  metal  contacts,  the   carbons  4 
matically  together  again  next  time  the  circuit  is  i 


IMPROVED  WALL  ENGINES. 


The  illustration  herewith  represents  a  wall  en| 
introduced  by  Ransomes,  Sims,  and    Jefferie^ 
useful  in  circumstances  where  space  is  very 


These  engines  arc  specially  adapted  for  drivie 
shafting,  to  which  the  engine  crankshaft  may 
direct,  the  engine  being  placed  on  the  outer  siaai 
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le  building,  and  protected  by  a  small  shed  with 
K)f.  By  this  arrangement  the  engine  ia  readily 
S,  and,  while  it  ia  protected  from  the  weather^  the 
parts  are  preserved  from  injury  by  the  dust  and 
be  workshop,  an  imix)rtant  consideration  in  con- 
rith  certain  industries. 

igine  being  fixed  to  the  end  wall  of  the  building, 
cshaft  occupies  a  position  at  right  angles  to  the 
le  wall,  and  any  stress  due  to  the  vibration  of  tho 
transmitted  to  the  wall  in  a  direction  parallel 
length — i.e.j  in  the  direction  in  which  the  wall  is 
ed  to  withstand  such  stress.  These  engines, 
,  obtain  a  distinct  advantage  over  the  usual  form 
engine,  which  is  bolted  to  one  of  tho  side  walls 
ilding.  in  which  latter  type  the  crankshaft  being 
rith  the  face  of  the  wall,  the  stress  is  transmitted 
all  in  the  direction  at  right  angles  to  its  length. 
16  speed  of  the  shop  shafting  does  not  correspond 
Qod  of  the  engine,  the  latter  may  conveniently  be 
to  drive  the  shafting  by  belt. 
Igine  frame,  with  the  guide-bars,  is  in  a  piece  with 
e  plummer  blocks,  and  is  bolted  to  a  casting  which 
1  outer  plummer  block,  and  which  in  some  cases  i° 
ap  so  as  to  form  a  box  above  the  crankshaft,  thus 
ig  the  wall  over  the  engine.  The  centre  casting, 
ther  extremity,  is  rigi<lly  secured  to  a  large  wall- 
■anged  on  the  opposite  side  of  the  wall  to  the 
'Under;  the  bolts  securing  the  engine  to  the  wall 
irough  this  plate,  any  possibility  of  either  plummer 
inging  is  thus  avoided. 

engines  are  somotimos  made  with  a  double  crank, 
\e  power  can  be  taken  off  from  both  ends  of  the 
[t.  Each  engine  is  fitted  with  a  sensitive  governor 
rect  upon  an  equilibrium  piston  valve,  and  efficient 
lubrication  are  provided. 


SUNBEAM  LAMPS. 


W.  Swan  once  publicly  expressed  his  opinion,  if 
ly  remember,  that  tho  arc  lamp  had  but  a  very 
pplicatioti,  and  that  eventually  incandescent  lamps 
rry  nearly  everything  before  thorn,  both  for  public 
,te  lighting.  Now,  although  there  is  much  to  be 
nting  to  tho  great  extension  of  arc  lighting 
lit  the  world,  it  certainly  seems,  more  particularly 
untry,  that  the  arc  light  ia  very  far  indeed  behind 
descent  lamp  as  a  lighting  agent.  Everywhere  we 
ling  to  see  incandescent  lamps  burning — iahDUsea, 
3  factories — and  but  seldom  the  arcs.  Incandescent 

made  by  the  million,   arcs  by  the   dozen  or  the 

ason  of  this  is  not  far  to  seek.  In  spite  of  the 
Tent  for  the  greater  light  thot  the  arc  lamp  gives, 
mtion  is  required,  daily  consumption  of  carbons  is 
ed,  while  the  incandescent  globe  burns  right 
with  but  occasional  need  for  attention  beyond  the 
f  the  switch.  It  is  for  this  same  reason  that  the 
ar  incandescent  lamj^s — better  known  under  the 
"Sunbeam"  lamps — have  found  so  much  favour 
jandle-powers.  With  thorn,  also,  no  daily  attention 
l1  is  required,  and,  in  addition,  we  have  a  perfectly 
d  withal  a  warm  light,  which,  especially  for  large 
ms  to  be  infinitely  preferred  to  the  intense  glare 
ling  intensity  of  the  arc  lamp.  There  is  no 
r  blinking,  and  they  require  no  attention  from 
of  their  first  instalment  till  they  give  way — a 
months,  many  or  less,  according  to  use.  With 
to  ordinary  inside  lighting  these  lamps  also 
r  considerable  usoj  for  when  dealing  with  large 
Is,  or  stations  and  so  forth,  it  ia  often  very  greatly 
I  to  use  one  large  incandescent  lamp  than  many 
a,  both  as  regards  the  first  cost  of  wiring  and 
d  also  the  cofit  of  renewals. 

bigb-power  Sunbeam  lam|>s  are  made  usually  in 
e  :  one  of  long  duration  carbons,  for  places  where 
B  cheap  and  lamps  are  a  consideration — for  a 
oducing  its  own  electricity,  for  instance ;  and  the 
high-efficiency  carbons,  for  situations  where 
I  the  chief   consideration.    We  give  below  the 


latest  table  of  comparative  currents,  voltages,  and  candle- 
powers  : 

CUREEMT   REgUlREO  ffX>R  SCKBKAM   LaJIFS. 

CUn  A. — High  Efficiency  Laxupe. 


Candle- 

Amperes 

Amperes 

Amperes 

Ampereti 

power. 

at  ftO  volta. 

at  t$5  volta. 

at  HO  volts. 

at  100  volu. 

150 

6 

6 

4 

9 

200 

8 

6 

6 

4 

mt 

12  5 

9 '5 

H 

e 

400 

10 

125 

10 

8 

500 

— 

16 

1125 

10 

600 

„ 

.^ 

16 

12 

800 

— 

— 

20 

16 

l/WK) 

— 

25 

20 

l.'2U0 

— 



31 

25 

1 ,5(K) 







31 

2,000 

— 

— 

— 

42 

Class  B. — Longer  Duration  Lamps. 


150 

7  5 

5-5 

4-7 

4 

200 

10 

7-5 

0-6 

6 

300 

ir> 

11 -5 

9-5 

7-5 

400 

— 

15 

12-5 

10 

500 

— 

•    ^^ 

13 

12-6 

fKJO 
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— 

— 

— 
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— 

— 
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These  lamps  are  made  for  running  in  series  for  a  current 
of  5,  6,  8,  or  10  amperes,  on  their  own  or  on  an  arc 
lamp  circuit ;  these  series  lamps  are  made  of  various 
candle-powers. 

Aa  the  efficiency  of  these  high-power  lamps  ia  very  high, 
special  care  should  be  taken  when  using  them  that  the 
voltage  of  the  current  never  exceeds  that  for  which  the 
lamps  are  required.  Want  of  care  in  this  respect,  or  the 
use  of  a  pulsating  or  irregular  current,  is  found  to  be  the 
most  frequent  cause  of  failure  of  incandescent  lamps. 


FRANKFORT  EXHIBITION. 


I 


Messrs.  Felten  and  Guilleaume,  the  well-known  firm  at 
Mulheim  on- Rhine,  exhibit  largely  in  the  so-called  Distribu- 
tion Hall,  where  all  conducting  material  and  systems  of 
distribution  are  shown.  A  part  of  tboir  show  is  seen  at 
once  on  entering  through  tho  northern  entrance,  and  the 
remainder  is  immediately  adjacent  on  the  left.  The  former 
contains  more  particularly  the  cables  and  insulated  wires, 
as  well  as  two  fully-monnte*!  nets  of  cables  for  electric 
lighting — !>.,  one  each  on  the  three-wire  system  and  for 
alternate  current.  In  the  side  room  a  Ferranti  cable  is 
shown  \n  the  diflererit  stages  of  manufacture,  with  joints ; 
alfo  uninsulated  wires  of  diflTerent  materials  and  for  various 
puri>osos,  and  wire  ropes  are  exhibited. 

The  principal  exhibit  of  Messrs.  Felten  and  Guilleaume*s 
ia,  in  common  with  Schuckert's,  surrounded  by  six  high 
candelabra  with  Schuckcrt's  arc  lamps,  and  four  smaller 
ones  with  Schuckert's  glow  lamps.  Short  pieces  of  wire 
rope  made  of  fine  wire  form  in  combination  with  the 
candelabra  and  some  columns  a  balustrade,  which  closes  the 
show  against  the  passengers.  The  two  large  pictures  sus- 
pended between  the  small  candelabra  show  the  two  works 
of  Messrs.  Folton  and  Guilleaume — namely,  the  Wire,  Wire 
Rope,  and  Cable  Works,  Carlawerk,  at  Miilheim-on-Rhine, 
and  the  Hemp  Spinning  Mill  and  Mechanical  Twine 
Factory,  Rosenthal,  at  Cologne.  Above  the  passage  to 
Schuckert's  show  a  27 -core  aerial  telephone  cable  is  sus- 
pended to  a  wire  strand  fixed  to  the  candelabra.  Aerial 
wires  are  stretched  higher  up  on  the  two  sides,  these  aerial 
wires  being  connected  to  the  telephone  cable  '  *^n8  of 
joint-boxes  and  intermediate  rubber  cable. 

In  the  corners  next  to  the  entrance  th 
a  column  built  of  galvanised  wire  and 
right  a  similar  column  formed  of  cc  , 

lead  coated  copper  wire  for  accumul 
The  two  columns  on  the  right  tut- 
Schuckert's  show  represent  the  d 
lead-covered  cables,  cables  she» 
tape  rubber  cables,  house  leads, 

The  attention  of  the  visitor  ^ 
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is  drawn  to  a  large  street  cable-box,  mounted  on  brick 
foundations,  and  surroundod  by  masonry,  finished  off  with 
a  caat-iron  manhole  frame  and  cover 

This  box  is  arranged  on  the  three-wire  principle,  and 
shows  how  the  feeding  and  distributing  cables  are  intrn 
duced  into  it.  The  box  is  provided  with  a  hermetically 
closing  cast-iron  cover,  and  is  divided  into  a  central  pai  t 
for  the  distributing  arrangement,  and  a  circular  outer  [>art 
for  the  connections.  Again,  this  circular  part  is  divided 
into  eight  chambers  (more  or  less  according  to  reqiiire 


Fio.  1. 

mcnta),  each  for  the  reception  of  three  cables,  or  21  in  all 
being  three  feeders  and  21  distributing  cables.  The 
chambers  are,  especially  where  the  box  is  exposed  to  the 
danger  of  inundations,  filled  with  insukting  material  poured 
in  hot,  which  solidifies  when  coolinj<,  in  order  to  protect 
the  cable  ends  as  much  as  possible  against  moisture.  The 
distributing  arrangement  contained  in  the  central  part  of 
the  box  constBts  of  three  metal  rin^s  insulated  from  each 
other*  to  each  of  which  one  of  the  feeders  is  coniioctod  by  a 
gunmetal  bridge,  whereus  the  distributing  cables  are  con 
nected  by  lead  fuse^. 

Similar  boxes  are  manufactured  by  Felten  and  Guilleaume 
for  the  two-wire  system,  as  shown  by  Fig.  2.  The  arrange 
ment  of  the  pit,  in  which  the  box  is  mounted  on  brick 
foundations,  is  shown  in  Fig.  '.\.  Any  water  penetrating 
in  the  pit  ts  made  to  escape  underneath  the  box. 

On  the  left  (east  side),  a  small  net  of  cables  arranged  on 


Pio.  2. 

the  three-wire  system  by  single  conductor  cables  is  shown. 

and  on  the  right  (west  side)  a  similar  net  arranged   for 

Other  ^^^  *^"'*^®"'  with  concentric    cables,  the    joints  and 

and  met\3M  being  protected   by  cast-iron   l>oxes.     For  the 

ilt«f'n>^  Mig  of  system  of  joints  and   branch  ofTs,  some 

branch  <K^^  "*•?  with  loose  covers  are  exhibited,  some  of 

liter  tihowV,^^  moat  usual    for   electric    lighting,  are 

nn  joinybol^w^^CAftt  6,  7.  8,  and  9. 

being  ^«JJ**    4^  raples    of    cables  and  other  coa- 

^^^Otad  in  yK'*    '  '^mparmaginable  purposes  is   arranged 
rt  ff«ftt  dwpUy  o  aiii  Figtion  is  not  only  worthy  of  con- 
ducting material  mr  .   ^^,    ^^^    ^j^^j^   arrangement,    but 

In  the  kin»k.  ^'^**^^"  ^j4witdetail.  It  is  difficult  t*!  explain 
■ideration  on  ac  .  "  •  Ji-inde  in  any  better  manner  than 
much  more  ititeresung  ^   ^^^^   ^^^^   ^^.^^   .^    ^^^^ 

J^e  coiiBtrneUou  of    a    cah 

^by%bowing  its  Bection,  an. 


rbicb,1 


[loliahed  is  not  done  for  forming  a  nice  outside 
princijwiUy  for  the  merely  practical  consider 
u  polished  surface  the  form  and  dimensions 
and  other  elements  forming  a  cable  are  more  i 
^uished  than  in  a  roughly-cut  section.  The 
confined  its  task  to  exhibiting  cable  sections  onl] 
exhibits  samples  for  purposes  of  instructiod 
interna!  details,  raw  materials,  and  half-finished 
different  stages  of  preparation,  offering  the  greateil 
and  objects  of  study  to  the  initiated.  The  followii 
of  the  samples  exhibited  may  be  of  general  intereil 
Lead-covered  Ekxtric  Light  Cables. — Lead-coTM 
for  electric  liehting  and  transmission  of  powert 
factured  by  the  firm  from  the  smallest  sections  up 


square  millimetres,  be  it  for  continuous,  alt 
current.  The  cables  are  preferably  covered  vrith 
lead  cover,  put  on  by  hydraulic  pressure,  adtl 
special  desire  they  may  be  supplied  with  a  single  It 
The  thickness  of  lead  may  be  fixed  according  U 
merits.  The  firm  supply  the  cables  in  any  length, 
limitation  being  the  possibility  of  transport.  The  i 


Fui.   4.— Joint-box   for  Siii^Io  Cablea.        The  copp 

connected  by  interlucing  the  wires  and  solder^ 

material  generally  consists  of  impregnated  fibre  a 
nated  jMiper  or  both,  or  of  indiarubber  for  1 
tensions.  The  cables  are  concentric  fur  altemftti 
and  biconcentric  for  rotary  current.  Outside  of 
cover  the  cables  are,  according  to  local  require 


Fin.  6. — Brunch-otf  Box  for  Single  CaSlefl;  The  coppei 
connected  by  winding  the  wires  of  the  branch  cable 
iimin  copper  core,  HUtl  eoldcrinp. 

vided  with  another  cover  of  round  or  flat  iron  win 
tape,  finished  off  with  a  layer  of  asphalted  jute  yar 

A  piece  of  lead  tube  having  6S  millimetres  ii 
78  millimetres  outside  diameter,  demonstrates  the 
work  done  by  Felten  and  Guilleaume's  cable 
Another  piece  of  lead  tube  is  shown,  having  25  m 
inside  and  35  millimetres  outside  diameter,  sheal 
24  iron  wires  of  2  8  millimetres  diameter,  each  cori 
tarred  hemp  to  a  thickness  of  five  millimetres.  1 
is  part  of  one  several  hundred  metres  long,  supplii 
Hrm  to  a  salt  works  for  use  as  a  brine  conduit.      _ 

Cable  Joints, — This  collection  includes  joints  n 
stages  of  progress  as  made  in  indiarubber  and  gm 
cores,  and  joints  in  lead-covered  electric  light  c»b' 
out  the  use  of  joint-boxes,  as  carried  out  by  the  (i 
i;reat  success  in  several  large  lighting  installations 
cially  worth  mentioning  are  the  branch-offs  exei 


lOlfl 


itfuy,  and  which  are  wrapped  with  iron  tape  in  casos 
)  siicb  protection  is  required. 

9graph  Cablcswiih  Differently  Insulated  Cares, — A.lthough 
Ig  nothing  now  to  be  seen,  tho  usual  iron  wire  sheathetl 
ftph  cables  with  guttapercha  and  indiarubbor  cores, 

f»plied  by  the  firm  for  a  long  time  past  both  in  ami 
e  of  Germany,  could  not  be  omitted  from  the  coHec- 
jr  However,  among  thorn  is  to  be  aeen  an  underground 
jftpb  cable  covered  with  tlat  iron  wires  for  being  drawn 
^nduitfi,  where  their  lighter  weight  and  smoother 
le  form  an  advantage.  This  cable  is  a  new  type, 
f  use  in  the  tropics,  indiarubber  cables,  which  are  better 
to  resist  heat  than  guttapercha  cables,  are  generally 
rred  to  the  latter ;  guttapercha  at  high  degrees  of  heat 
ung  and  allowing  the  copjier  to  get  through  tho  insn- 
;  covers.  Felten  and  Guilleaume's  impregnated  fibre 
laper  cables  behave  in  the  same  or  even  better  manner 
indiarubber  cables,  and  are  much  cb&iper  than  these. 


)L— JoiDb*box  fur   ^niuic    C^uiw.       i'he  copper  coree  are 
connected  by  means  of  clam|.«. 

Iirse,  it  is  essential  that  impregnated  cables  be  lead 
Bd  to  render  them  impermeable  against  moisture,  and 
ling  to  local  requirements  an  asphalted  covering  of 
or  tape,  or  even  a  sheathing  of  iron  wire  or  iron  tape, 
Bssary  as  a  protection  against  mechanical  injury.  Even 
Qttapercha  and  rubber  cables  it  may  under  special 
Dstances  be  necessary  to  insert  a  lead  tube  between 
ure  and  the  sheathing,  QS[)cciul1v  where,  as  in  tunnek, 
ables  are  exposed  to  chemically  impure  waters,  or 
1  they  are  laid  in  stagnant  waters,  and  generally 
where  they  are  exposed  to  acids  mixed  with  water, 
,  or  smoke,  or  to  fouling  substances.  This  precaution 
W  instance,  been  used  in  the  St,  Gottharri  Tuimol. 
Uric  Light  Cahhs  taith  various  /amis  of  Insulafwu. — The 
18  conditions  under  which  light  cables  are  eni[>loyed, 
regard  to  conductivity,  insulation,  cai)acity,  low  or 
tension,  mechanical  strength,  flexibility,  and  size,  arc 
arse  to  be  taken  into  consideration  in  the  choice  of 
laulating  material  and  of  the  composition  generally. 
)  samples  exhibited  represent  cables  with  guttapercha 
idiarubber  insulation,  as  used  in  river  crossings  or  in 
localities;  further,  cables  with  impregnated  fibre  and 
gnated  paper  insulation,  especially  those  for  very  high 
PS  ;  cables  with  copper  cores  consisting  of  proportion- 
thick  wires,  and  those  which,  where,  as  in  theatres, 
flexibility  is  required,  are  composed  of  very  fine  wires. 


-^Branch'OfT  Box  (or  Single  Cablofl.  Th9  copper  corefl  are 
I  connected  by  means  of  clAmjw. 

phone  Cables. — With  regard  to  motle  of  insulation  the 
bne  cables  do  not  show  any  marked  difference  from 
Iph  cables,  except  that  in  the  former  smaller  copper 
are  used,  which  are  also  insulated  to  a  smaller 
ter.  Telephone  cables  are  further  characterised  by 
irger  number  of  conductors  in  one  cable  and  the 
I  regards  taken  as  tocaimcity  and  induction.  Details 
Ireadv  been  given  how  Felten  and  Guilleaume  arrange 
details  in  tho  construction  of  their  telephone  cables, 
tiich  the  numerous  samples*  exbibitod  bear  elotpient 
Dny. 

kdo  CaMen — These  cables  have  to  answer  many 
ements  which  are  often  <lifficult  to  be  complied  with 


all  at  the  same  time.  The  choice  of  material  and  construc- 
tion of  torpedo  cables  are  therefore  very  important.  They 
must  combine  the  smallest  possible  volume  and  weight  with 
sufficient  conductivity,  insulation,  and  strength,  and  possnss  i 
great  flexibility.  The  insulating  material  must  resist  high 
degrees  of  heat  without  deterioration.  In  order  to  comply 
with  all  this,  it  is  usual  to  compose  the  conductor  of  a  great 
number  of  very  small  wires,  partially  of  copper,  partially 
of  steel  or  bronze  of  high  breaking  strain.  The  insulating 
material  is  usually  indiarubber ;  the  exterior  covering  is 
made  of  yarn  and  braiding.  Sometimes  sheathing  wires  are 
applied,  but  then  they  are  put  on  in  the  forms  of  strands 
or  cords  composed  of  vei'v  small  steel  wires. 

Messrs.  Felten  and  Guilleaume  have  for  many  years  past 
supplied  cables  for  military  purposes  to  the  Imperial  German 


Ftii.  8. — Joint-box  for  Conccniric  ('ablea,  Tho  inner  oonductors 
are  connected  by  clamps,  the  outer  coDductora  by  clampa  and 
rail. 

and  other  Governments.  The  great  variation  of  the  speci* 
mens  shows  how  different  the  requirements  to  be  complied 
with  are. 

The  table  placed  near  the  entrance  to  Schuckert's  show 
carries  specimens  of  several  raw  materials — as  guttapercha 
and  indiarubber — in  the  different  stages  of  preparation,  as 
well  as  in  the  finished  state  ready  to  be  used  for  insulating 
purposes.  Six  tableaux,  arranged  in  the  centre  of  this 
table,  show  the  great  variety  of  leads  for  house  connections 
made  by  the  firm — such  as  bare,  cotton-covered,  taped 
and  braided  guttapercha  and  rubber  cores,  waxed  wires, 
arc  and  glow  lamp  connections,  silk  covered  wires,  dynamo 
wires,  suspension  cords  for  arc  lam[>B.  This  show  is  crowned 
by  a  si>ecimen  of  light  cable  laid  in  the  River  Pregel. 

On  the  left  the  first  objects  noticed   on  approaching  are 
the  Ferranti  cables,  exhibited  by  the  firm,  such  as  are  used ' 
for  the  Doptford  lighting  installation  at  London.     Every 
piece  of  sample  bears  a  ticket  with  tho   explanation   in 
German,  English,  and  French.     There  are  : 

L  The  inner  conductor  not  insulated. 

2.  The  inner  conductor  insulated. 

3.  The  inner  conductor  insulated,  with  the  outer  con 
ductor  drawn  over  it. 

4.  The  irner  and  outer  oonductors,  both  insulated. 


Fir,.  9.  — Branch-off  Box  for  Concentric  Cftblen.  Tfio  inner  con- 
ductors are  coonocted  by  clan)[iB,  the  outer  conductors  by 
clam|ie  nnrl  rail. 

Tj.  The  finished  cable,  with  its  protecting  casing  of  iron. 

6.  A  joint  taken  to  pieces  to  show  the  conical  preparation 
of  the  ends. 

7.  Another  joint,  also  taken  to  pieces,  partly  finished, 
showing  the  manner  of  connecting  the  ends  of  the  outer 
conductor  by  putting  a  cop{)er  sleeve  over,  which  is  fixed 
to  thera  bj  corrugations. 

Each  of  the  two  conductors  has  a  copper  section  of  160 
S4{Uare  millimetres,  sufficient  for  a  current  of  250  amperes. 
The  size  of  dielectric  is  calculate*!  to  suit  a  tension  of 
10,000  volU. 
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Throe  columnB  are  builb  up  near  the  Ferranti  cables. 
One  of  thorn  contains  coils  of  bright  annealed,  varnished 
and  galvanised  iron  and  steel  wire  in  the  qualities  mostly 
used  for  varioue  purposes.  Another  column  is  composed 
of  copper  and  bronze  wires,  and  the  third  of  wire  ropes, 
including  those  for  lamp  suspension  and  lightning  con- 
ductors. It  is  impossible  to  demonstrate  at  a  show  the 
inherent  qualities  of  wires  and  wire  ropes.  Only  such  out- 
ward signs  of  good  qualities  as  smooth  surface,  equality  of 
size,  regularity  of  section,  good  galvanising,  atid  for  wire 
ropes  the  different  constructions  can  be  demonstrated  to 
the  eye  ;  whereas  breaking  strain,  tloxibiliiy,  ductility,  and 
electric  conductivity  are  warranted  to  be  correctly  indicated 
by  the  respectability  and  repute  of  the  firm  of  Felten  and 
Guilleaume. 

Iron  tape  as  used  in  the  sheathing  of  lead-covered  cables 
is  exhibited  in  several  rolls  of  various  widths^  also 
galvanised.  The  copper  smelting,  hammer,  and  rolling 
works  are  represented  hero  by  cast  and  hammered  blocks 
of  cop[)er,  and  bars  of  copper  and  brass,  A  board  suspended 
to  the  wall  bears  original  coils  of  fine  bronze  wire.  A 
smaller  board  exhibits  specimens  of  copper  bands  for  pro- 
jectiles, and  a  piece  of  rolled  compound  wire  showing  the 
disposition  of  the  steel  core  and  copper  mantle.  A  length 
of  patent  locked  coil  wire  ro[)e  is  deposited  in  one  corner 
of  the  room  :  smaller  pieces  of  such  ropea,  to  be  seen  near 
it,  distinctly  show  the  arrangement  of  the  dilferently  shaped 
wires  in  them. 


ELECTRIC  MOTIVE  POWER  FOR  STREET  SURFACE 
RAILWAYS/ 


Last  May  I  received  a  letter  from  the  president  of  this 
association  asking  me  to  prepare  a  report  to  bo  read  at  this 
meeting  "on  any  subject  covered  by  the  range  of  electric 
motive  power  for  street  surface  railways,"  In  that  letter 
the  president,  seeking  to  lure  me  to  my  destruction,  sUited 
that  many  months  would  yet  elapse  before  the  next  meeting 
of  the  association,  and  closed  by  expressing  the  hope  that 
I  would  oblige  him  personally  by  comfdying  with  thiy 
request.  I  have  been  in  so  many  situations  where  I  have 
found  it  necessary  to  cal!  upon  my  friends  to  oblige  me, 
that  I  could  not  find  it  in  my  heart  to  deny  the  president 
this  reqtjest,  e8i>ecially  as  my  promise,  if  made,  was  to  do 
something  months  hence.  I  attached  a  string  to  my  promise 
in  the  concluding  part  of  my  letter  of  acceptance,  in  which 
I  stated  that  I  did  not  see  how  I  should  get  time  to  prepare 
anything  worth  the  hearing,  but  that  I  would  do  my  best. 

I  ex|>ectcd,  when  I  agreed  to  write  something  for  your 
consideration,  that  I  would  have  an  opportutiity  before  pre- 
paring what  I  had  to  say  of  talking  with  the  [ircftiiJetit  of 
this  association,  and  of  obtaining  from  him  some  suggestions 
upon  which  I  might  hang  the  slender  thread  of  my  thought 
That  pleasuie,  by  reason  of  his  and  my  business  cares  and 
engagements,  has  been  denied  me,  and  only  the  other  day 
I  was  brought  up  with  a  round  turn  by  a  letter  from  the 
secretary  reminding  mo  that  I  bad  agreed  to  prepiiro  a 
paper  for  this  mooting  upon  the  subject  of  ^'  Electric 
Motive  Power  for  Street  Surface  Railways."  The  reminder 
that  the  time  had  come  for  the  fulfilment  of  my  promise 
was  almost  as  disagreeable  to  me  as  an  electric  shock 
administered  by  a  500-volt  current,  but  the  unpleasant 
features  of  that  situation  were  considerably  modified  by  the 
statement  that  the  secretary,  or  someone  acting  through 
him,  had  been  kind  enough  to  formulate  and  put  into 
quotation  marks  for  me  a  definite  subject  for  my  paper,  The 
fact  that  the  subject  is  deeper  than  any  well  and  wider  than 
any  chnrch  door  is,  to  be  sure,  w  little  embarrassing.  I  atn 
encouraged,  however,  to  say  what  little  I  can  upon  this 
very  comprehensive  subject  by  the  knowledge  that,  while  1 
know  really  ver}'  little  about  it^  yet  there  may  be  some  others 
engaged  in  the  street  railway  business  who  have  had  less 
experience  in  the  operation  of  street  surface  railroads  by 
means  of  this  unseen  and  wonderful  force  called  electricity. 

The  BuVjject  which  has  been  given  to  me  is  many  sided. 
I  shall  endeavour  to  throw  out  a  few  suggestions,  based 

*  Report  of  the  Committee  on  Electric  Motive  Power  for  Stroot 
Railways  to  the  Street  Railway  Convention  at  Pittaburg. 


upon  some  study  of  the  problem  of  street  railroad  tnaw 
tation,  and  upon  a  little  experience.  If  in  what  1  w 
say  I  am  able  to  furnish  one  or  two  texts  for  discuMM^I 
am  sure  there  are  those  present  who,  by  their  discu>tpii 
the  texts,  will  furnish  all  of  us  with  valuable  iafonuta 
and  food  for  thought,  and  thereby  my  purpoee  will  l«i 
been  attained. 

Most  of  us  are  engaged  throughout  all  of  the  vorfai^ 
hours  of  each  day  in  the  performance  of  duties  which 
us  little  time  for  reflection  upon  and   study  of  the 
(juestions  suggested  by  the  subject  which  has  been  gi' 
me.     We  all  know  that  the  tendency  of  modern  Ai 
life  is  toward  the  concentration  of  vast  masses  of 
our  towns  and  cities,  and  that  this  urban  increase  it 
what  at  the  expense  of  the  agricultural  communities. 
also   know   that   the   American  workman,  as  well       _ 
American  business  and  professional  man,  is  seeking  to loeii 
his  home  some  distance  away  from  the  section  of  hiBtim 
or  city  where  bis  business  is  transacted,  or  where  his  vort 
is   done.     Every   householder   has,  or  desires  to  have,  •: 
least  a  little  patch  of  lawn  or  garden  about   his  hoooe,  u- 
obtain  which,  he    must   locate   some    distance   from  t^ 
business  or  manufacturing  centre  of  the  town  or  city  when 
he  lives.     To  the  average  man,  however,  this  is  not  posnbl* 
except  as  he  can  have  some  means  of  communication  witl 
that  business  or  manufacturing  centre,  at   low  cost  tohift 
But  as  towns  and  cities  grow,  and  distance  becomes  qmr 
and  more  an  element  to  be  considered,  it  becomes  necenacj 
that  the  citizen  should   have  not  only  facilities  for 
transportation  for  himself  and  the  members  of   his 
but  that  he  should  have  means  of  rapid  intercommuni 
Out  of  the  needs  of  modern  city  and   town  lifegrev^ 
horse    railroad.      The   development   of    cities    and  lawn 
brought  with  it  the  necessity  for  quicker  transportatiN. 
The  American  intellect,  ready  to  meet   every  emergney, 
set  itself  at  work  to  devise  some  method  of  quickly,  tnni 
porting  the  people  of  the  great  cities  of  the  country,  sod 
so  far  as  the  great  cities  are  concerned,  practically  sobii 
the  problem  presented  by  inventing  and    building  aik 
railways.     It  was  soon  found,  however,   that   while  ctUi 
railways  answered  the  purpose  for  which  they  were  desigmd 
in  cities  like  Chicago  and  rhiladelphia  and  New  York,  tL^ 
would  not  do   in  smaller  cities,   except   in   isolated  csM 
where  vast  numbers  of  peo(»le  were  required  to  be  moTil 
daily  over  a  comparatively  short  mileage. 

Five  years  ago  the  only  street  surface  railways  vhk^ 
were  in  successful  operation  anywhere  in  the  United  StaUi 
were  horse  and  cable  railways.  Within  that  five  v«»n 
more  than  4,000  street  cars  have  been  electrically  equipped, 
and  to-day  more  than  3,000  miles  of  track  in  300  cities  tod 
towns  of  this  country  have  been  constructed,  on  whid 
these  electric  cars  are  run  with  satisfaction  to  the  peopk 
and,  in  the  main,  with  profit  to  the  companies  opera^ug 
them. 

The  development  of  the  street  railway  has  had  as  much 
to  do  with  the  growth  and  prosperity  of  the  towns  tai 
cities  of  this  country  as,  or  perhaps  more,  than  any  other 
one  thing.  The  transportation  of  people  by  street  railrotds 
is  most  intimately  connected  with  the  social  and  businM 
life  of  the  people.  Nearly  600  cities  in  the  United  Stattf 
have  street  railway  systems  in  operation.  More  than  800 
corporations  are  operating  street  railways  in  such  towns  and 
cities.  As  many  as  30,000  street  cars — horse,  cable,  and 
electric — are  to-day  running  upon  the  8,000  miles  of  street 
railroads  in  this  country.  In  these  cars,  and  on  these  traekii 
are  carried  as  many  as  3.000,000,000  of  people  yearl}',  or  60 
times  the  entire  population  of  the  United  States.  Whco 
we  consider  that  the  number  of  people  carried  by  all  of  t2M 
steam  railroad  companies  in  all  of  the  States  of  this  Union 
last  year  is  estimated  at  less  than  500,000,000,  and  th&t 
more  people  are  carried  on  the  street  surface  railroads  in 
the  city  of  New  York  in  a  year  than  are  carried  by  all  liu 
steam  railroada  of  the  State  in  the  same  period,  we  con» 
to  have  some  conception  of  the  immense  importance  to 
the  people  of  the  rapid,  efficient,  and  safe  service  ol 
street  cars  in  the  rapidly-growing  cities  and  towns  of  thift 
wonderfully  prosperous  country.  Think  for  a  moment  of 
the  daily  loss  to  the  people  of  any  city  where  horse  a^n 
are  run  at  from  four  to  six  miles  an  hour^as  compared  with 
the  operation  in  the  same  city  of  electric  or  cable 
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lUnning  from  six  to  twelve  miles  an  hour.  Consider  the 
immense  increase  in  the  value  of  [>roperty  in  our  munici- 
pality, caused  bj  the  introduction  of  rapid  transit.  Consider 
the  wholofiome  influence  upon  the  people  of  every  com- 
munity where  the  husband,  or  other  head  of  a  household, 
IS  able,  by  means  of  facilities  of  quick  transportation,  to 
take  his  midday  meal  with  the  members  of  his  family. 
The  best  thought  of  this  time  may  well  bo  expended  upon 
this  great  question  of  fiirnishinf^  ipiick,  safe,  cheap,  and 
comfortable  Lranepurtatiuri  to  the  peofile  whose  lot  it  is  to 
dwell,  as  dwell  they  do  in  such  vast  numbers,  in  the  towns 
and  cities  of  this  land. 

The  problem  which  is  presented  to  the  street  nulroad 
man  of  to-day  must  be  considered,  not  simply  with  refer- 
ence to  the  populations  as  they  now  exist,  but  with 
reference  to  the  great  increase  of  ]>o{mlatton  which  h 
cerUin  to  come.  There  are  74  cities  in  the  United  Stiiies 
'Which  have  a  population  in  excess  of  40,000.  The  total 
population  of  these  74  cities,  as  shown  by  the  last  census, 
is  nearly  13,000,000,  and  the  average  increase  of  popula- 
tion in  these  cities  during  the  last  decade  is  nearly  47  per 
c«nt.  In  this  State  there  are  28  cities  having  a  population 
in  excess  of  10,000,  and  a  total  aggregate  population  of 
nearly  3,500,000.  The  average  increase  in  population  of 
these  cities,  in  the  past  10  years,  has  been  more  than  33 
per  cent.  For  all  these  growing  towns  and  cities  in  our 
own  State,  and  throughout  the  country,  what  can  elec- 
tricity do  as  a  motive  power  for  tho  operat,ion  of  their  street 
railroads  7 

We,  who  have  had  to  do  somewhat  with  the  change  of 
the  system  of  operation  of  street  surface  railroads  from 
horse  to  electric  power,  know  that  we  have  now  passed 
beyond  the  experimental  stage,  and  are  beginning  to  tread 
upon  ground  wnich  seems  firm  under  foot.  We  hear  now 
and  then  fears  expressed  by  doubting  Thomases  as  to 
whether  tho  motors  are  goine  to  last,  as  to  whether  the 
repair  bill  is  not  going  to  wipe  out  all  profit,  and  aa  to 
whether  the  great  expenditure  which  has  been  and  is  being 
made  on  our  railroads  may  not  be  thrown  away  because 
90me  new  and  wonderful  principle  is  to  be  discovered  which 
will  enable  our  railroad  companies  to  operate  their  roads 
with  commercial  success  by  means  of  storage  batteries. 
We  find  in  some  communities  so  great  a  prejudice  against 
overhead  wires  that  railroad  companies  are  unable  to  obtain 
the  necessary  franchises  and  privileges,  the  granting  of 
ivhich  would  result  in  giving  those  comraurdties  the 
benefits  of  rapid  transit  with  electricity  as  motive  power. 
Hour  by  hour,  however,  experience  is  teaching  all  doubters 
that  the  problem  of  rapid  transit  for  cities  has  been  solved, 
and  that  the  trolley  has  come,  and  como  to  stay. 

As  this  convention  is  held  in  the  city  of  New  York, 
where  as  yet  the  people  have  not  had  a  practical  demonstra- 
tion of  the  merits  of  tho  trolley  system,  it  may  not  be  inap- 
propriate to  look  at  this  question  from  tho  point  of  view  of 
the  New  York  citizen,  and  to  meet,  if  we  may,  some  objec- 
tions which  are  here  urged  to  the  trolley  system^  so  called. 
I  have  read  with  some  interest  much  that  has  appeared  in 
the  great  New  York  dailies  with  reference  to  tho  horrible 
condition  of  things  which  exists  in  towns  and  cities  where 
the  trolley  system  is  used  for  street  car  propulsion.  Our 
friends  over  in  Bi'ooklyn  have  been  endeuvouring  since  the 
last  meeting  of  this  association  to  educate  their  townsmen 
upon  this  matter,  and  with  at  least  a  reasonable  measure  of 
success.  To  them,  and  indeed  to  all  of  us,  the  facta  which 
are  perfectly  well  known  have  become  trite  from  iteration. 
Everybody  knows  that  a  rapidly-moving  car,  whether  the 
propelling  force  is  furnished  by  horses,  by  steam  power 
exerted  upon  a  steel  rope,  or  by  electricity,  will  hurl 
and  perhaps  kill  the  person  with  whom  it  comes  in 
contact,  but  the  rapidly-moving  car  is  essential  to 
rapid  transit.  Aa  electric  car  can  be  stopfted  as 
quickly,  indeed  more  quickly,  than  can  a  cable  or 
horse  car  running  at  the  same  rate  of  8[ico<1.  Collisions 
occur  with  one  system  of  transportation  as  much  as  with 
another,  but  we  contend,  so  far  as  tho  danger  question  is 
concerned,  that  the  only  danger  to  life  or  limb  from  the 
operation  of  electric  cars  comes  from  the  possibility  of  col- 
lision with  [>eraon8  or  vehicles,  and  that  there  is  no  danger 
from  the  electric  current  itself  propelling  the  car,  As  I 
have  stated,  electric  cars   have  been    operated  during  the 


past  year  on  more  than  2,500  miles  of  track,  and,  although 
millions  of  people  have  been  carried  upon  these  cars,  no 
instance  can  be  given  of  serious  injury  to  any  person  by 
reason  of  shock  caused  by  the  electric  current.  We  contend 
that  the  electric  pressure  used  in  the  proptilsion  of  street  cars 
is  below  the  danger  limit.  We  know  thata  railroiid  operated 
by  electricity  is  a  pleasant  railroad  to  ride  upon.  The  cars 
are  started  arid  stopped  on  such  a  railroad  easily,  and  with- 
out jerking.  On  such  a  railroad  we  do  not  see  horses 
frequently  struggling  beyond  their  strength  to  start  a  loaded 
car  or  to  haul  it  up  a  grade.  As  we  ride  on  such  a  rail- 
road, we  experience  a  sense  of  exhilaration  as  the  car 
swiftly  and  safely  speeds  along,  and  unless  our  attention  is 
specially  called  to  the  trolley  wire  overhead,  we  do  not 
oven  realise  that  it  is  there.  Only  last  week  many  people 
who  reside  in  the  city  of  New  York  had  an  opportunity 
of  observing  some  of  the  advantages  of  propelling  cars 
by  electric  power  under  hard  conditions.  Those  in 
attendance  upon  the  Republican  State  Convention  at 
Rochester  indulged,  in  the  evening  after  the  nomina- 
tions had  been  made,  in  an  impromptu  celebration  in 
front  of  the  leading  hotel  of  that  city.  Tho  street  in  front 
of  the  hotel  was  completely  blocked  with  people  listening 
to  the  speeches  and  admiring  the  fireworks.  The  electric 
cars  were,  however,  kept  moving  throughout  the  entire 
evening,  and  as  several  of  the  linos  in  operation  in  the  city 
passed  in  front  of  the  hotel,  it  was  necessary  for  the  cara  to 
feel  their  way  through  this  vast  crowd.  During  the  time 
of  the  celebration  between  40  and  50  cars  passed  through 
the  concourse  of  people,  moving,  if  need  be,  at  a  snail's 
pace,  backing  when  necessary  by  the  reversal  of  the  current, 
and  without  in  the  slightest  de^ee  injuring  a  single 
(jcrson.  Cars  drawn  by  horses  could  not  have  gone  through 
the  crowd  in  safety,  I  believe  that  every  person  who 
witnessed  that  sight,  no  matter  how  prejudiced  he  may  have 
been  before,  was  convinced  that  the  operation  of  street  caw 
by  electric  power  is  safe. 

There  is,  howeverj  one  objection,  which  is  urged  with 
great  insistance,  especially  in  the  city  of  New  York^  to  the 
trolley  system,  and  that  is  to  the  trolley  wire  itself.  There 
ia  not  the  stighteab  danger  in  putting  up  or  maintaining 
the  trolley  and  necessary  feed  wires  if  the  work  is  done  in 
a  proper  manner,  and  if  reasonable  care  is  exercised  in  their 
maintenance,  except  as  these  wires  are  made  da.ngerou8  by 
the  telephone,  electric  light,  or  telegraph  wires  placed 
above  them.  If  the  telephone,  telegraph,  and  electric  light 
companies  would  take  as  much  pains  in  putting  up  and 
maintaining  their  wires  as  do  the  electric  railroad  companies, 
there  would  never  bo  any  occasion  for  complaint,  so  far  as 
danger  is  concerned,  and  then  the  only  objection  which 
could  be  urged  to  tho  maintenance  of  the  necessary  wires 
to  operate  electric  cars  would  be  their  ao-called  unsightliness. 

It  must  be  conceded  that  poles,  however  shapely,  and 
wires,  however  well  put  up,  do  not  improve  the  appearance 
of  city  streets,  but  quite  the  contrary,  But  experience  has 
shown  that  except  aa  poles  bo  set  and  wires  strung, 
electric  roads  cannot  be  made  a  commercial  success,  and 
therefore  without  [joles  and  wires  electric  railroads  will  not 
be  operated.  Hence  the  question  presented  to  the  people 
of  a  city  where  the  population  is  not  large  enough  to 
sustain  a  cable  railroad  on  a  given  line  ia  this  :  Shall 
we  have  rapid  transit  by  electromotive  ]>ower  and  waive 
the  sentimental  objection  to  the  maintenance  of  a  few 
light  wires  18ft.  or  20ft.  above  the  surface  of  the  street, 
or  shaSl  we  have  slow  transit  by  horse  power  with  its  many 
disadvantages  and  disagreeable  accompaniments  and  be  rid 
of  the  wires  1  The  question  is  being  answered  almost  every 
duy  in  the  towns  and  cities  of  our  country  in  favour  of 
electric  rapid  transit. 

The  question  is  often  asked  by  officials  of  street  railroad 
companies  who  arc  contemplating  making  a  change  from 
horse  to  electric  power,  whut  ia  the  cost  of  operation  of  an 
electric  railroad  as  compared  with  tho  cost  of  operating  a 
horse  railroad  7  I  propose  to  state  some  ex[>crienco  which 
electric  railroad  companies  have  had  upon  this  subject,  and 
to  answer  the  question  aa  well  as  I  can. 

You  have  undoubte<ily  all  seen  the  census  bulletin 
prepared  by  Mr.  Cooley,  U|K>n  the  relative  economy  of 
electric,  cable,  and  animal  motive  power  for  street  railways. 
Those  of  you  who  have  seen  this  bulletin  and  studied  the 
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tables  which  Mr.  Cooley  has  prepared,  must  hare  felt  that, 
80  far  as  electric  roads  are  concerned,  the  information  ujion 
which  they  are  based  is  very  inadequate  and  unsatisfactory. 

Four  of  the  electnc  railroads,  the  reports  of  which 
furnished  information  for  his  table,  had  been  in  operation 
less  than  one  year  at  the  time  these  statistics  were 
furnished,  and  tho  electric  railroad  which  commenced 
operation  earliest  extended  no  further  back  than  May  1, 
1888.  The  average  cost  of  operating  the  10  electric  rail- 
ways taken  for  purposes  of  comparison  by  Mr.  Cooley,  is, 
round  numbers,  13  cents  per  car  mile;  while  the  average 
cost  of  operating  the  10  railways  operated  by  animal 
power  is,  in  round  numbers,  18  cents  per  car  mile;  and  the 
average  cost  of  operating  the  10  cable  railways  is,  in  round 
numbers,  14  cents  |>er  car  mile.  Mr.  Cooley  gives  as  the 
total  average  cost  of  road  and  equipment  per  mile  of  line 
with  cable  power,  in  round  numbers,  350,000dols. ;  with 
electric  power,  in  round  numbers,  46,000do]s. ;  and  with 
animal  power,  in  rounrl  number.s,  7J,000iiols.  There  is 
little  value,  however,  to  be  attached  to  comparisons  of  this 
character.  Everybody  knows  that  it  coats  less  to  construct 
and  equip  a  horse  railroad  on  a  given  line  than  an  electnc 
railroad,  and  that  it  costs  very  much  more  to  construct  and 
equip  a  cable  railroad  than  an  electnc  railroad.  Of  course, 
in  determining  tho  question  of  economy  in  operation,  the 
first  cost  of  construction  and  equipment  is  a  very  important 
element  for  consideration,  as  well  as  the  actual  cost  of 
maintaining  and  oper.iting  tho  railroad,  whatever  the  motive 
power,  when  once  completed.  It  seems  more  profiuible  to 
avail  ourselves  of  comparisons  which  have  been  made  by 
surface  railroad  com[Mi.riies  operating  a  part  of  its  system 
by  electricity  and  apart  by  liarse  power.  Fortxuiately,  we 
have  gone  far  enough  in  electric  ruilroiding  to  be  aHie  to 
obtain  sufficient  facts  to  enable  us  to  make  an  intelligent 
and  trustworthy  comparison. 

The  company  which  has  had  tho  greatest  experience  as 
to  these  matters  is  the  West  End  Street  Itailway  Company, 
of  Boston.  That  company  has  published  a  stiitement 
showing  its  earnings  and  expenses  both  with  the  electric 
and  horse-car  system  for  the  months  of  April,  May,  and 
June  of  this  year.  I  oug^it,  perhaps,  to  state  that  as 
it  seems  to  me  the  conditions  involved  in  the  considera- 
tion of  these  questions  are  so  diverse  in  ditfcrent 
cities  that  the  only  proper  basis  of  comparison  of  cost  of 
operation  is  the  coat  per  car  mile.  It  is  quite  common 
for  the  street  railroad  otficialsto  consider  this  question  of  the 
relative  cost  of  operation  upon  the  basis  of  a  perceiit;i^e  of 
gross  receipts.  It  will  bo  readily  seen,  however,  that  this  basia 
of  comparison  is  necessarily  misleading  and  inaccurate.  The 
other  basis  is  not  exact,  but  approaches  at  lea^t  approxi 
mitely  to  exactneis.  The  total  expense,  as  shown  by  the 
West  End  Company,  for  motive  power,  car  repairs,  damages, 
wages  of  conductors  and  drivers,  and  all  other  expenses  per 
mile  run  with  electric  power,  during  the  three  months  men- 
tioned was  as  follows  : 

Cents. 

April     21-75 

May  22  36 

June 20-37 

The  total  expen&e  per  mile  run  with  horse  power,  for  the 
time  mentioned,  was  aa  follows  : 

Cents. 

April 24'54 

May ^404 

June 23-52 

Earnings  upon  the  two  lines,  during  the  period  under 
consideration,  with  the  two  systems,  were  aa  follows : 

Centfl.  Cente. 

AprU— Electric 3405  Hor»e 3177 

May-        „        33-43  „     34-22 

June—       „ 42-71  „     36-M5 

It  will  be  observed  that  the  earning  power  of  the  electric 
cars  is  considerably  in  excess  of  that  of  the  horse  cars,  and 
that  the  exi^ense  per  cat  mile  is  considerably  below.  The 
West  End  Company  states  that  the  electric  cars  of  this 
company  are  run  on  the  longer  and  less  remunerative  lines. 
If  this  be  true,  the  showing  oiade  is  very  greatly  in  favour 
of  the  electric  car  from  a  commercial  standpoint. 

Permit  me  to  refer  to  the  experience  of  the  company  at 
Rochester,  with  which  I  am  connected.  In  the  month  of 
May  last  the  Rochester   Railway   Company  optratcd  41 


18ft  vestibule  electnc  cars.     The  gross  receipts  homp»> 
sengers   riding   on    these    cars    during    the    mootii 
37,053. OOdols.,  or  231 5  cents  per  car  mile  for  a 
of  15ft, 567  miles.     The  total  expense  of  operation 
cars  for  that  month  was  18,332.00doU.,  thus  leavings  td 
profit  of  18,721.00dol8.     The  total  cost  of  operation  pc 
car  mile  was  W'A  cents,  and  the  profit  per  car  mile  wi 
therefore  12*11  cents.     It  may  be  observed  in  paasiagikt 
the  operating  expense  was  a  trifle  under  50  per  cenLoCtk 
gross  receipts. 

The  cost  of  operation  was  divided  aa  follows : 

Motive  power m< 

Car  repairs ^  .... 

Conductors  and  motormen »...,.„... 4$' 

Other  ex^^ienses  ••^ »...   I 

During  the  same  period  the  company  operated  62 
cars,  all  of  them  without  conductors.     Most  of  the 
cars  were  one-horse   or   bobtail   cars.      The  total  oqa 
operating  the  horse  cars,  without  conductors,  during 
period   was  about   10  cents  per  car   mile,   but  the  toOLi 
recei[)ts  per  car  mile  were  but  little  above  12  cents. 

In  the  month  of  June  the  Rochester  Railway  Com] 
operated  54  electric  cars  and  60  horse  cars.    The  el< 
cars  earned  each  per  day  23.60dols.,  or    22*77  cenU 
car  mile^  and   the   total    expense  of    operating  them 
day  waa    10,50dol8.,  or  11  07  cents    per    car   mile. 
cost  of  operating  per  oar  mile  was  divided  as  foUowi 

Coola^ 

Motive  iwwer 2^ 

Car  refiairs    1 

ConductorH  and  motormon ..     3'tt 

Other  nipensea '201 

Makincr  a  total  per  car  mile  of 

Tho  cost  of  operating  the  horse  cars  during  the 
month  per  car  mile  wa^  1 1  '06  cents,  and  they  earned  l 
cents  per  cur  mile.  These  illustrations  are  fairly  indiiallit 
of  our  exiMJriencc  in  I^hester  month  by  month,  ill 
experience  in  the  operation  of  street  railroads  ha^  conriocm 
me  that  the  most  economical  system  of  operation  is  ^ 
electric  system.  I  have  not,  in  the  atatementa  whidt  2 
have  now  made,  taken  into  consideration  the  greater  fiuJ 
charge  in  the  operation  of  an  electric  railroad  as  com|An^ 
with  a  hor^e  railroad,  due  to  the  much  greater  cost  oi  tbt 
{(umcr ;  but  in  airiving  at  the  conclusion  which  I  bin 
above  expressed,  due  consideration  has  been  given  to  tlu 
element  of  increased  cost.  We  know  that  when  a  bom 
railroad  is  changed  over  and  operated  by  electricity,  \h 
receipts  are  very  largely  increased.  It  is  safe  in  any  cyi 
to  say  that  the  increase  in  gross  receipts  will  be  at  laa 
15  [>er  cent.,  and  tho  average  increase  is  probably  as  highis 
30  per  cent.  Some  of  this  increase  is  undoubtedly  duett 
the  greater  mileage  which  the  cars  make,  and  Btill  more  i 
due  to  the  cleaner,  more  rapui,  and  more  comfortable  tnLni 
portation  of  the  people. 

We  have  reached  the  conclusion  also  that  the  bu^bvo^ 
which  formerly  somewhat  frightened   us,  of    the   cost  d 
maintenance  and  renevvuls  of  electriii  motors  neetl  frighMs 
us  no  longer.      We  have  had  motors  in  constant  serrici 
ou  one  of  the  first  electric  lines  equipped  iu  this  country* 
namely,  the  lino  extending  from  Rochester  to  Chariot!*' 
and  thdse  motors  ^eem  as  efficient  and  in  every  way  u 
satisfactory    as    they    did    the     first    month     they    wort 
operated.     We  have,  of  course,  renewed  various  parts  d 
the    motors,   and    we    have    replaced    gears    which    have 
worn    out,  the  expense  of   which  has  gone  into   the  co* 
of  maintenance.      But  the  motors  aie  still  there  doing  their 
work,  and  likely,  with  proper  caro  and  renewal   of  [. 
to  be  doing  their  work  10,  and  even  20  years  from  to^j. 
The  cost  of  maintenance  and  renewal  of  parts  has  not 
so  large  as  to  carry  operating  expenses  up  to  anjwh 
near  the  expense  of  operating  the  same  number  of  cars, 
the  same  mileage,  by  animal  or  cable  power. 

Those  who  propose  to  substitute  electric  for  horse  poi 
will  make  a  great  bhiiuler  if  they  attempt  to  put   in  c 
construction  or  material.     We   who  have  gone   into  ti 
matter  hjive  learned  that  the  track  upon  which  it  is  pro^ 
to  operate  electric  cars  should  he  of  girder  or  T  r^il,  uf  ni 
less  weight  than  50lb.  to  the  yard   of  T  and    62lb.  to 
yard  of  gilder  rail.    The  weakest  place  iu  the  track  is. 
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mx*M,  at  the  joint,  and  no  cheap  contrivance  at  that  point 
::yixl(l  on  any  account  bo  permitted.  With  girder  or  T  rail 
n«truction  it  is,  it  seems  to  me,  a  useless  expenae  to  lay 
oontjnuous  supplementary  wire.  The  rails  should,  of 
KB  «*«©,  be  well  and  heavily  bonded  at  the  joints  with  iron, 
t"-  copper  wire,  and  cross  connection  of  rails  be  frequently 
Where  tmra-rail  track  is  used,  I  think  a  continuous 
a_  i      •  should  be  laid  and  connected  with  the  bond  wires. 

"JL'he  overhead  wire  cannot  be  too  well  put  up.  Cheap 
^^^^  ices  should  never  be  used  because  they  are  cheap.  The 
fri«B^  and  strongest  are  none  too  good.  In  putting  up  the 
■^xi  wire  and  putting  in  the  ground  wire  return  to  the 
^v:^  orators,  do  not  spare  copper.  I  am  convinced  that 
b  that  we  have  heard  about  the  inefficiency  of  gene- 
rs  and  motors  is  due  to  trying  to  get  too  great  a 
fc^utity  of  current  through  too  small  a  quantity  of  copper, 
the  power  station,  do  not  make  the  units  too  large, 
^idents  will  happen  as  long  as  machinery  is  run,  and  an 
ident  to  aSOO-h.p.  plant  is  serious;  while  you  can  keep 
^r  cars,  or  most  of  them,  moving  if  one  of  two  or  three 
£411  engines  breaks  down.  The  same  rule,  of  course, 
Ids  as  to  the  generators. 

Always  put  in  a  condensing  steam  plant.   One  large  item 

""t  expense  of  operation  is  the  coal  bill.     Cut  that  down  at 

f  '  "^iiiiit  40  per  cent,  by  erecting  condensing  engines.  The  first 

*^^SO«t  is,  of  coiu'se,  a  little  more,  but  your  stockholders,  as 

^^skey  examine  your  statements  of  operation  in  the  years  to 

'       '^^Oiae,  will  say  you  were  wise  in  your  day  and  generation. 

Locate  your  j>ower  station  as  near  as  may  in  the  centre 

jf  your  system,  but  above  all,  if  possible,  on  a  stream  large 

anough  to  furnish  all  the  water  you  require  for  the  boilers 

»nd  condensers.     City  water,  where  your  consumption  runs 

into  the  millions  of  gallons  fast,  is  expensive, 

1^         It  seems  to  me  a  mistake  to  equip  a  car  body  of  greater 

^Hbogth  than   18ft.,  and   I  think  a    16ft.  car  is  better  still. 

™*©aring  the  hours  of  the  day  when  travel  is  heavy,  it  is 

^     easy  to  pull  a  trailer,  and  when  tratiSc  is  light,  you  are  not 

^  -then   using   up   your    power   in  hauling   around    a    preat 

^     lumbering  double-truck  structure  practically  empty. 

PA  great  many  companies  have  had  trouble  with  their 
motors.  The  chief  reason  for  this  trouble  has  been  that 
P^  their  motors  have  been  too  light  mechanically  and  too 
^     economically  built  electrically  to  stand  the  strain.     All  the 

E  manufacturing  companies  have  learnt  their  lesson^  and 
to-day  most  of  the  motors  put  upon  the  market  are  strong 
^^  enough  mechanically  and  electrically  to  perform,  under 
proper  conditions,  the  work  expected  of  them. 

The  managers  of  electric  roads,  if  they  are  to  be  made 
successful,  must  learn  that  the  greatest  earning  power  is  no 
excuse  for  extravagant  management,  and  that  the  dilTerence 
between  success  and  failure  is  often  a  narrow  one.  Every- 
thing depends  upon  taking  the  stitch  in  time.  A  loose 
belt,  an  im[>erfect  connection,  any  one  of  40  little  things,  may 
result  in  serious  damage  and  consequent  financial  loss.  I  do 
not  know  of  an  electric  railroad  anywhere  where  the  over- 
head single-trolley  system  is  used  which  ought  not  to  be 
successful.  I  know  of  some  which  have  not  been.  In  some 
cases  cheap  construction  accounts  for  failure,  and  in  some 
others  careless  management  or  reckless  extravagance  is  the 
cause  of  the  failure.  The  scrap  heap  about  an  electric  car 
barn  or  machine  shop  often  tells  a  significant  story.  In 
intelligent  supervision  and  painstaking  watchfulness  is  found 
one  groat  secret  of  commercial  success  in  this  business,  as 
well  as  in  most  others. 

Every  manager  should  keep  a  record  of  the  items  which 
go  to  make  up  operating  expenses,  and  those  responsible 
for  management  should  carefully  study  these  statements 
month  by  month  with  a  view  of  lessening  the  expense  of 
each  item.  An  intelligent  and  careful  examination  of  the 
cause  of  accidents  to  parts  of  a  motor  will  often  be  the 
means  of  preventing  the  recurrence  of  troubles  in  the 
future. 

So  far  as  possible,  motormen,  as  well  as  conductors, 
should  be  made  to  understand  the  mechanism  of  the 
machines  which  f)ropel  their  cars  and  the  function  of  each 
part.  Thereby  they  are  made  ready  to  act  promptly  and 
intelligently  in  case  of  trouble  with  a  motor. 

The  directors  of  some  companies,  because  of  their  desire 
to  make  handsome  returns  to  their  stockholders,  have  paid 
out  in  dividends  money  which  ought  to  have  gone  back 


into  the  road.  The  pio|>er  {>olicy  to  pursue  in  all  cases 
is  the  building  up  and  bettering  the  plant  out  of  earnings, 
so  f;ir  as  necessary,  even  at  the  expense  of  cutting  down 
dividends. 

The  field  in  which  we  are  working  is  a  great  one.  There 
is  in  this  field  abundant  opportunity  for  the  intelligent, 
[)ro<jre88ive,  and  sagacious  busir.ess  man.  The  primary 
object  which  the  management  of  a  street  railroad  socks  To 
attain  is  busino^  success,  but  succebs  in  that  direction 
cannot  be  had  without  great  resulting  benefits  to  the  people 
of  the  community  servpd  by  the  railroad  ojwrated.  We 
should  not  lose  si^ht  of  the  fact  that  we  are  engageil  in  a 
work  the  succesHfid  performance  of  whioh  builds  up  com- 
munities, aids  business  enterprises,  and  makes  the  life  of 
the  people  in  those  communities  better  worth  living. 

John  N.  Bkckley,  Committee. 
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The  Rocond  annual  ^roneral  mooting  of  this  Company  waa  held 
on  bVidiw  aftornoon,  September  25,  at  Cannon-streel  Hotel,  the 
Duke  of  Marlborough  presiding. 

The  BocretAry  (Mr.  B.  Broadhurst)  haWng  read  the  notice 
convening  the  meeting,  and  the  report  having  been  taken  u 
read. 

The  ChAtrman  said :  It  is  a  aomewbat  diflicalt  poeition  that 
occupy  here  to-day,  having  assumed  the  chairmanship  of  this 
Company  for  what  I  may  call  a  broken  year.  I  have  had  the 
pleasure  of  being  connected  with  this  Com{uiny  now  for,  I  think, 
three  years.  1  have  watched  its  progress,  and  seen  the  difficulties 
it  has  had  to  contend  with.  VVhea  we,  unfortunately,  lost  the 
valuable  services  of  our  late  chairman,  Lord  Thurlow,  the  Hoard 
were  kind  enough  to  ask  mo  to  carry  on  the  business  of  the  Com- 

Iuiny,  aa  chairman,  for  the  remainder  of  the  year— and  that  duty 
.  was  very  ploaBe<i  to  accept.  Personally,  perhaps,  it  is  a  fortunate 
circurafltance  for  me  that  I  am  able  to  nring  to  your  notice  so 
favourable  a  balance-sheet  as  the  one  now  plncod  before  you.  It  is 
some— in  fact,  many — years  since  this  Comimny  has  been  able  to 
feel  that  its  (>oRitionwas  one  of  what  I  may  call  commercial  stability. 
The  history  of  your  Company  is  a  peculiar  one.  As  you  are  aware, 
it  has  been  in  existence  for  about  12  years — it  was  founded  in 
1H70— and  at  that  time  there  was  an  idea  that  the  electric  light 
was  going  to  Bweep  all  the  gas  comjianicfl  straight  away,  and,  in 
fart,  completely  revolutionise  the  conditions  of  our  time  and  our 
indufltries.  That  anticipation  was  not  fultilted.  Wo  found  out — 
as  electricians  could  have  told  the  public  at  the  time — that 
hundreds  of  problems  still  remained  unsolved,  and  that,  not  only 
with  regard  to  the  jiroduclion  of  electrical  energy,  but  also  with 
regard  to  its  distribution,  it  would  take  years  before  this 
industry  (electric  lighting)  could  be  placed  u|K)n  a  commercial 
basis.  In  the  inception  of  your  alTaira  you  hod  many  valuable 
patents  :  those  patents  you  sold  for  large  sums,  and  your 
dividends  were  enormous.  One  year  yon  absolutely  paid  a 
dividend  of  over  100  ner  cent.  But  it  was  nub  bo  be  supfK>sed 
that  snch  a  state  of  things  as  that  could  exist  without  turning 
men's  heads,  and  making  them  go  beyond  the  limits  of  prudent 
onterprise.  The  consequence  was  that  in  a  very  few  years  the 
Brut^h  Company  got  into  considerable  diOiculties,  and  Sir  Henry 
Tyler,  the  then  chainnan,  resigned.  At  that  time  Lord  Thurlow 
became  the  chairman,  and  it  realty  was  a  t^^rrible  time  to  have 
undertaken  the  chairmanship  and  the  direction  of  the  affairs  of  the 
Comtmny.  Not  only  were  there  the  great  difficulties  occasioned  by 
the  aiscouratrement  which  hjui  been  created  by  the  failure  of  early 
promises,  but  there  was  the  extraordinary  dilOculty  which  arose 
irom  the  character  of  the  early  Electric  Lighting  Acts.  These 
were  of  such  a  nature  that  when  electric  Lighting  came  to  be 
brought  into  a  business  (>otfition  it  was  impossible  to  capitalise 
undertakings,  there  being  no  security  to  snareholders  that  thej 
would  not  be  bought  out  at  a  price  that  would  leave  them  nothing 
for  their  money.  To  amend  the  Electric  Lighting  Acts  was  quifc 
an  undertaking.  Your  lat«  chairman,  Lord  Thurlow,  in  conjunc- 
tion witii  other  gentlemen,  was  verv  largely  instrumental  in  getting 
them  amended,  and  in  getting  the  present  Acts  passed.  It  u 
owing  largely  to  those  Acttt  that  the  electric  lighting  industry 
IS  frossible  in  this  country  in  the  form  of  uublic  lighting.  We 
therefore  owe  our  late  Chairman  a  great  aebt  of  gratitude  for 
having  somewhat  unobtrusively  worked  this  matter  through  in  the 
House  of  Lords,  and  for  having  carried  on  the  affairs  of  this 
Company  through  four  or  five  years  of  coneiderable  depresal 
time  when  we  were  unable  bo  pay  any  dividend.  And  so 
went  on  until,  as  you  are  aware,  it  was  necMSsary  to  brio 
reconstruction  of  the  Company.  It  had  become  nc* 
1884  to  reduce  the  share  capital  by  writing  o(f  a  ix' 
and  it  was  found  neceasary  to  combine  the  Australi- 
with  our  own.  Lord  Thurlow  was  largely  inntrumental 
about  this  reorganisation.  This,  and  the  amendment  of 
Lighting  Acts,  was  the  turning-^toint  in  the  affairs  of  U 
The  object  of  this  Com(>»ny  is  not  to  do  small,  or  wk 
rotnil  work,  but  to  carry  out  large  industrial  enter 
trical  energy  has  nxany  features  and  many  sides 
There  t«  electric  traction  and  electric  mining — in  ( 
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various  ways  in  which  electrical  energy  can  be  employed,  but  the 
princiftfil  reason  for  the  exigtence  of  your  Company  \b  the  deve- 
loping of  electric  lichting  centres.  Now  you  are  ^oinR  to  have 
graduallj',  and  by  slow  def^reee,  an  immense  demand  for  the  estab- 
lishment of  large  electric  light  companiea.  What  the  pas  com- 
panies did  in  former  times  the  electric  lieht  companies  are  ffoing 
to  do  in  the  future,  and,  therefore,  there  is  a  largo  field  of  industry 
open  for  such  a  Com[>any  as  ours.  In  order  to  be  able  to 
carry  out  that  work,  your  Directors  decided  that  it  would  be 
very  desirable  to  obtain  some  large  mnnufacturing  ijremisos,  and 
negotiations  were  carried  out  by  which  you  obtained  the  Falcon 
Workp  at  Loughborough.  The  Directors  have  viaited  these  works, 
and  agrue  in  reporting  to  you  that  you  are  possessed  of  very 
splendid  manufacturing  works,  where  you  can  make  dynamos  and 
engines  on  a  large  scale  ;  in  fact,  on  as  large  a  scale  as  any  works 
in  this  country.  They  have  been  begun  in  a  conservative  spirit, 
but  I  am  sure  that  as  our  industry  develops  you  will  apjirove  of 
those  works  being  extended.  The  iwculinr  feature  of  your  enter- 
prise to-day  is  that  you  are  lookitig  forward  to  aciiuiring  large  and 
Important  orders  for  carrying  out  electric  light  in  imixartant 
centres,  and  that  you  possess  the  Falcon  Works,  where  you  can 
manufacture  plant  to  carry  out  those  enterprises.  Our  [wlicy,  in 
fact,  has  been  to  concentrate  our  energies,  and  to  get  rid  of  out- 
side obligations.  I  will  mention  something  as  to  this  later  on. 
But  at  the  present  moment  i  will  turn  my  attention  to  one  or  two 
small  features  of  the  report  placed  before  you.  Another  of  your 
Directors  (Mr.  Braithwaite)  will  sf>eak  (jresently  on  the  subject  of 
the  accounts,  and  will  analyse  for  you  the  jjarticularly  favourable 
character  of  the  figures  financially.  The  only  }xjint  that  it  is  my 
duty  to  insist  u|>on  is  that  this  balance  sheet  includes  nothing 
except  that  which  is  fair  honest  trading  profit  for  the  year.  No 
profit  from  the  ('ity  undertaking  has  been  carried  into  this  year's 
report,  nor  any  profit  from  the  sale  of  the  Boumfmoulh  station, 
nor  tho  moneys  received  on  account  of  the  «do  of  the  strip  of  land 
to  the  South-Eastern  Railway.  There  is  nothing  more  than  a 
trading  account,  showing  that  you  have  made  this  year  groes 
profits  of  £.^9,915,  as  com{)ared  with  £36,698  for  the  year  l8H9-9(). 
And  this  brings  me  to  sjHJak  of  the  City  undertaking.  Share- 
holders, I  think, do  not  all  realise  whatan  ex  trenielyimf>ortant  tiling 
this  is.  Probably,  there  is  no  undertaking  in  the  whole  of  Euro[>e 
at  the  present  time  which  airords  an  exact  parallel  to  tho  ono  you 
are  concerned  in  carrying  out.  This  is  the  only  city,  so  far  us  I 
am  aware,  in  which  the  whole  of  the  private  and  public  lighting 
has  been  entrusted  to  one  big  company  (the  City  of  London 
Electric  Lighting  C'ompany)  for  a  period  of  40  years'  monopoly. 
Just  consider  what  is  the  condition  in  other  parte  of  London  where 
provisional  orders  have  been  granted,  and  you  will  at  once  soo 
what  tho  advantage  in.  In  other  districts  the  Board  of  Trade  has 
been  paramount,  and  there  it  hap  dt'cided  to  give  two  orders  for 
each  district — one  for  the  continuous-current  syptem,  and  the  other 
for  the  alternate-current  syBt«m.  That  is  undoubtedly  in  the  long 
ran  going  to  create  confusion  and  disikppoiniment  to  share- 
holders. What  will  happen  is  this.  One  company  will  start 
with  one  system,  and  when  they  have  gone  a  certain  way 
towards  lighting  the  district  another  company  will  put  down 
another  system,  and  then  there  will  be  competition,  but  not  fair 
competition.  It  will  be  a  competition  of  trying  to  bounce  ono 
system  by  threatening  it  M-ilh  the  comixstition  of  another. 
Tho  reason  whv  this  is  not  fair  is  that  the  streets  of  London  do 
not  admit  of  laving  two  systems  of  cables  under  them.  When 
one  hod  been  laid  you  cannot  find  room  for  another  system.  Now, 
you  have  nothing  of  that  sort  here  in  the  City.  You  have  a 
perfectly  clear  Held.  There  can  be  no  competition  so  long  as  tho 
Company  carrier  out  its  work  properly.  You  have  a  mono[x>ly. 
We  are  interested  in  this  business  to  the  extent  of  iwo-thirds. 
The  district  is  divided  into  three  parts,  and  wo  have  two  parts.  A 
group  of  gentlemen  who  are  representatives  of  an  American  Brin 
of  some  position  (the  Thoiison-Houston  Company],  have  obtained 
the  other  portion.  If  the  City  of  London  Company  succeeds  in 
carrying  out  its  work  satisfactorily,  and  avoiding  the  mistakes 
which,  unfortunately,  were  made  in  earlier  enterprises,  you  will 
get  all  the  credit  of  that  success  :  and  that  must  eventually  lea<l 
to  the  development  of  the  central  lighting  business,  which,  as  I 
have  said,  is  the  main  feature  of  our  industry.  I  really  cannot 
impress  upon  you  too  strongly  what  an  immense  advanboK^  it  is 
to  you  to  have  obtained  this  valuable  order,  and  in  passing  I  cannot 
help  saying  that  you  ought  to  know  that  you  owe  that  entirely  to 
the  persistent  labour  and  energy  of  our  managing  director,  Mr. 
Garcae.  Although  the  Board  give  every  attention  to  your  atfaira, 
it  would  have  been  impossibre  for  them  to  have  negotiated 
this  enterprise  without  Mr.  (^iarcke.  He  worked  at  it  for  several 
years,  ana  succeeded  in  carrying  it  out.  It  is  largely  owing 
to  bis  Baooesflful  labours  that  we  are  able  to  come  forward  and 
make  such  a  very  favourable  report,  not  only  with  regard  to 
the  balance-sheet,  but  also  with  regard  to  the  Comfmuy  generally. 
The  next  tioint  is  as  to  Bournemouth.  It  was  considered  advisable 
to  efitablisn  a  business  hero  for  the  purpose  of  demonstrating  what 
the  electric  light  could  do.  There  was  so  much  ignorance  in 
former  times  with  regunl  to  the  electric  light,  and  it  was  so  necessary 
to  push  this  industry,  that  we  hai^e  been  very  much  puz/.lcd  at 
times  to  know  what  itolicy  to  adopt.  At  a  certain  period  in  tho 
hialory  of  tho  afTairs  of  your  Board  it  was  considered  advisable  to 
push  tho  industry  at  Bournemouth,  and  to  obtain  a  provisional 
order  there.  This  wn»  done,  anfl  the  Comijany  carried  on  the 
work  themselves.  In  the  opinion  of  your  Board,  hoM-evor, 
it  was  unsatisfactory  for  a  manufacturing  com[>any  to  be 
placed  in  this  position  ;  anrl  we  thought  it  was  more 
advisable  to  realise  ii  we  could  the  values  there  locked  up,  and 
place  ourselves  in  a  freer  position.  N^otiations  were  set  on  foot 
which  ended  in  succeBsfully  floating  the  Bournemontb  company, 


and  the  tcrmf  of  that  business  were  not  all  unp 
reaper!  a  fair  profit  on  our  plant,  and  we  have  ■ 
fiarLly  in  the  form  of  shares  and   portly  in  caj^h.  ^o 
£!7,*27o,   80  that  you  are  free   from  any  diflftcul: 
meats   with    regard   to   Bournemouth,   and   the   v.:--.- 
the  hands   of  a  local  board,    composed   of  gentlemen 
got   local   interests,   and    have    toe   energy    and   deu 
nece&sary  to  make  the  business  succeed.     The  capital  of  I 
f»any  is  £3U,000,  ^nd  your  Company  baa  guaranteed  ft5| 
ilividend  on  that  capital  for  a  porioa  of  three  vcans.  I  da 
judging  from  the  returns  at  Bournemouth  una  the  demiodlj 
for  the  electric  light,  that  you  are  really  incurring  uij  i 
givtiig  that  truarantee.     I  now  go  on  to  another  featuftM 
roiJort,  and  that  is  our  basinese  at  Vienna  and  Temesw, 
periwi  it  was  considered  advisable  to  ncouire  the  A'ienni 
This  was  done  at  a  very  cheap  price,  and  a  great  deal  of  t 
energy'  has  been  devoted  to  developing  it.  We  have  a  fai 
which  wa**  of  a  temporary  character,  but  has  now  been  i~ 
i>ernianont  works,  which  are  nearly  finished.     A  large  I 
oeing  done  there.  Temeavar  is  a  place  something  like  i 
We  undertook  the  lighting  of  that  town  and  we  arestillc 
that  business,  but  negotiations  arc  going  on  both  witii  regiMi 
Teme8\ar  affair  and  the  Vienna  factory,  which  are  likely  la  i 
your  Company  disposing  of  those  industries  on  favoanUeli 
There  is  a  great  deal  to  be  said  against   *•  long-armed'* 
mont ;    that    is,   managing  an  indaetrial   enterprise  libnwl  ( 
London,  es|>ecially  at  such  a  distance  as  Vienna.     In  a  cm 
this  you  cannot  manage  an  industry  like  the  electric  li^bia 
cessfully  as   f>oople    on    the  spot,   especially    in   a  countrj  1 
Austria.   I  have  therefore  no  hesitation  in  saving  that  if  mdi 
men t  can  be  carried  through  financially  advantageous  to  ] 
which  yon  can  di«|)Ofle  of  these  two  businesses,  it  w^bei 
prudent  course  to  t^ko.     I  have  only  one  or  two  other 
l-otich  uii.     Olio  is  the  South-Koetern  Railway.     Negotiaucnu 
on  for  a  long  timo  with   reganl  to  the  sale  of   a  j»ortion 
ground  on   which  our  Lambeth  works  are  situated.     Tbei* 
resulted  in  an  agreement  having  been  mode   for  the  sale  of  %\ 
of  that  land  to  tlio  railway  company.     That  aereement  lad 
have  been  carried  through.     Untortunately,  selling  that  Wad  hi 
interfered  with  some  of  the  offices  of  tho  Company,  and  ••  Ww 
therefore  been  obliged  to  take  offices  for  the   Board  and  flor  *ii 
Hnancial  department  at  the  corner  of  Queen  Victoria -fitr«ei,  op^ 
site  the   Mansion   House   Station.     Here   there   i^,    as  I  (Urwj 
you    have   noticed,   a   sliop   belonging    to    the    Company,  ^m 
there  \»  a  large  exhibit   of  our   ]>lant.      Meanwhile,  tiie 
at    Lambeth    remain    as    they    were,    so    far    as    the 
and    draughtsmen's    offices    are    concerned.       I     now 
the   qnc»<tion  of  Australia.     As  you  know,   you   have 
business  there,  and  a    great  deal  of  trouble  and    thoi 
been  devoted  by  the  Board,  and  also  by  your  Managing 
tu  the  development  of  this  industry.     We  have  a   manager 
(•aptain  F.  Kowan,  who  does  all  he  can  todevelop  our  in 
that  Hide  of  tho  world.     It  might  seem  that  there  wa«  not  %• 
deal  to  be  gained  just  at  the  present  by  establishing  sacb  a 
of  our  industry,  and  yet  when  we  think  of  it  we  must  see  Ibil 
cannot  bo  our  colonies  that  will  develop  thia  new  business,  osl 
we  go   in    first  and  start  it.     No  doubt  the   colonies  will 
thtse   things,   which  we   can    provide,    and    which    they 
Although  there  is  not  much  demand  at  present  for  electric  ligbti 
there  is  a  satisfactory  demand  springing  up,  and    the  businecAS 
growing  one.     In  a  few  years*  time  you  mav  bail  with  sattah 
the  fact  that  your  Board  M'ere  inspired  with   the  idea  of 
early  into  the  Australian   Held,  and  obtoininfr   the  oustotn'ot 
cousins  on  the  other  side  of  the  world.     Though  the  profit  oa  dl 
tirst  year's  working  is  not  much,  it  afTords  an   indication  of 
the  business  may  become.     I.  therefore,  look  forward   witii 
to  the  development  of  a  considerable  basinese  in  Ausitralia  And 
colonies  in  tne  course  of  the  next  few  years.      With  regard  to  tie 
devotopment  of  this  wondrous  invention  (electric  lighting)  daniC 
the  last  10  years,  engineers,  men  of  buainess,  and    the  proftaan 
have  all    practically  como  to  the  same  conclusion    that  we  af 
know  exactly  where  we  are  moving.     It  is  simply,  therefore) • 
(jueetion  of  expense.      When  the  public  can   affoni    to  pot  dp 
tne  money   to  form   companies  for   the   lighting   of  their  ton* 
bv  electricity,  we,    the    Brush — and    other  compaoi^y 
ansolutely  in  a  position  to  solve  the  problem  for  them.     Then 
no  doubt  about  that.     Ten  j'ears  ago,  when  the  Company  tmiA 
l(Hi  per  cent,  dividend,  we  were  not  in  that  i>osition.      To-aay  \ 
are  an  industry  established  on  an  essentially  conservative 
Vour  Directors  do  not  recommend  that  it  should  be  pushed  or 
boomed  in  any  way  ;  but  they  feel  the  greatest  con6dence  that  it 
is  simply  a  question  of  time  and  expense,  and   then    we  shall  t* 
able  to  get  any  quantity  of  orders.     We  require  to  do  good  ittft 
remunerative   business,   not  cheap   work.      I   feel   no    heaitatiaa« 
therefore,  in  spieaking  in  the  most  hopeful  way  with   reffard  ta  IIn 
future.     I  may  say,  in  passing,  that  as  compared   wi'  *'  * »'-  '^'«iff 
of  the  five  years  preceaing  the  reconstruction  of  tht  , .  5b 

volume  of  business  has  incre^uied  in  the  ratio  of  ]<)0  i-  i)«t  », 

vtiry  nearly  200  j^er  cent.,  while  the  standing  chargea  harv  ofilj 
increa&ed  in  tho  ratio  of  100  to  1 1. "j,  or,  say,  13  per  cent.  The  pola? 
of  the  Board  has  been  to  keep  down  as  far  as  possible  the  etaadi^t 
charges.  So  that  you  will  observe  that  I  am  right  to  staying  tbit 
onr  policy  has  been  an  essentially  conservative  one.  I  mm  coo- 
clude  by  saying  that  you  have  before  you  every  nroepect  of  » 
successful  year,  and  I  hoiJO  next  time  we  meet  to  be  aole  to  preMBt 
tiuite  UB  successful  and  prosperous  a  report  as  tho  one  before  yOQ 
to-day.  You  are  aware  that  not  only  nave  we  lost  the  senricea  of 
I^rd  Thurlow  as  chairman,  but  we  ha\'0  also  lost,  I  am  aorry  bo 
say,  the  valuable  services  of  Mr.  John  Sellon,  who  waa  eo  long 
connected  with  this  Company.     He  waa  unable,  however,  owing 
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sound  and  healthy  pomtion.  With  regard  to  the  future,  he 
had  no  doubt  that  the  volume  of  their  traflic  woulr!  keep 
on  increasing  ;  but  loat  year  the  l^aris  Telegraph  Cotiforoncc 
Benin  reduced  their  tarinf,  and  they  had  been  working  under 
the  lower  rate  from  the  Ut  of  July  \&»l  A  nicaflaf;e  from 
London  to  Bilboa  wiis  now  transmitted  by  the  Comiuiny  in 
three  niinuteti*  while  a  message  fruin  London  to  Madrid  was 
transmitted  in  20  minutes.     Consitleriii^  timt  tiio  mesita^e  luui  to 

fo  overhead  from  London  to  Falmouth^  under  water  from 
'olmouth  to  Bilbao,  and  overhcA<l  from  Bilhfirj  to  Miulri<l,  lio 
thought  that  that  wan  rcmarkitbly  «oo<I  work.  Thai  apitoarod  to 
be  the  opinion  of  others  also,  for  i»eo|)le  in  Paris  occasionally  sent 
meseagee  to  London  to  bo  tranumitteil  to  Bilbao  by  the  Direct 
Spanish  Cable,  and  sometimes  telegrams  were  desfwtcbed  from 
Paris  to  Ixindon  to  bo  transmitted  by  the  Direct  Spanit«h  (.'orafMnny 
to  Madrid,  although  there  wuh  a  direct  wire  from  rariis  to  Madrid. 
Their  cjiblew,  instrument**,  and  pro^»erty  gonerally  were  kept  in 
good  order,  and  their  Manager  and  ataflf  did  their  work  admirably. 
With  the  exception  of  the  interruption  to  the  Barcelona  liable  from 
tho  3rd  to  the  I4th  of  April,  their  cables  and  the  land  lines  in  oon- 
nectlon  with  them  had  continued  in  good  working  order  ihroiigliout 
tho  half-year.  Excepting  tho  actual  "kink"  where  the  break  referred 
tooceurred,thcir  Barcelona  cable,  which  had  been  under  water  since 
1874,  was  found  in  perfect  nieebunical  condition,  and  they  might, 
therefore,  hope  that  it  had  a  long  time  before  it,  and  thattney 
would  not  have  much  to  expend  on  it  in  the  future.  They  owed 
their  best  thanks  to  tho  Eastern  Teletrrnph  Comjtany  for  their 
promptncjis  in  placing  one  of  their  repairing  Mhlps  at  thia  Com- 
pany's disposal,  the  result  being  that  the  interruption  only  lasted 
11  days.  The  cost  of  the  ref)air8 — i'1,695— had  been  paid  out  of 
the  contingencies  account — a  fund  which  hml  been  started  to  meet 
any  expense,  such  as  that  which  had  occurred  thitj  year,  without 
trenching  on  the  reserve  fund.  Out  of  tho  balance  of  profit  they 
had  transferred  t'*2,olX»  to  the  reserve  fund  ;  and,  after  providing 
for  the  debenture  intereflt  and  the  diviilenfl  tit  the  rat-e  of  10  i)er 
cent,  on  the  preference  fihares,  they  recommendefl  a  dividend  on 
the  ordinary  pbnrefl  at  tho  rate  of  5  fier  cent,  per  annum,  leaving  a 
balance  of  £270,  which  they  proi>oBed  to  cany  to  the  contingencies 
account,  uUhough  it  was  quite  true  that  by  appropriating  thia 
aum  to  dividend  they  could  have  rocoinmended  6  (>er  cent.  j)er 
annum  on  tho  ordinary  shares.  The  proscnl  nionicnt,  however, 
was— ho  would  not  say  critical— but  one  ro<piiring  gieat  connidera 
tion  and  forethought.  It  was  imiiOHffiblo  to  wiy  yet  how  tho 
reduced  tariff  would  alfect  them,  and  tho  onlv  way  they  could 
recoup  themselves  was  by  getting  an  increase  of  traffic,  while  that 
was  a  matter  over  which  they  hiul  no  control.  With  regard  to  the 
working  since  the  IsL  of  July,  they  had  carried  coniiderably  more 
words  than  in  the  aame  jjericxJ  of  1889 — he  again  left  out  1890 — but 
the  additional  traffic  had  not  ([uito  comiHjnwitod  them  for  the  la^-s 
of  ^d.  a  word. 

The   resolution  was  seconded   by  Mr.   J.  Donlson  Feador  nnd 
passed,  the  dividends  recommended  being  appro\'cd. 

Subse<pientlv  a  resolution  expressing  sym^mthy  with  Sir  James 
Anderson  and  his  family  was  carried. 


CITY    NOTES. 


BraxUian  Submarine  Telegrmph  Company. - 

last  week  amount-cd  to  £4.915. 


-The  receipts  for 


Western  and  Brairtllan  Telegraph  Company. — The  receipts 
for  last  week,  after  deducting  17  per  cent,  payable  to  the  London- 
PUtino  Company,  wore  £3,H33. 

Callender'a  Bitumen,  Tolegraph,  and  Waterproof  Compimy. — 

An  interim  dividend  of  5^4.  per  eharc,  payable  on  October  31,  haa 
been  declared  by  the  Direcborn. 

City  and  South  London  Railway. — The  receipts  for  the  week 
ending  September  27  were  £708,  against  £684  for  the  week 
ending  September  20.  The  total  roceipUt  for  the  month  ending 
September  27  were  £2,727. 

AngUHAmerloan  Telesraph  Company. — The  Directors  have 
declared  an  interim  dividend  for  the  quarter  ending  September 
30,  1891,  of  I2fl.  6d.  per  cent,  on  tho  ordinary,  and  £1.  Cm.  ]>er 
cent,  on  the  preferred  stock,  loss  income  tax,  payable  on  October  31. 

The  Knatem  Telegraph  Company  announce  the  payment  on 
15th  inst.  of  interest  of  38.,  Ichs  income  tax,  being  at  the  rate  of 
6  per  cent,  per  annum,  on  the  preference  Hbares  for  the  quarter 
ending  September  30,  and  the  usual  interim  dividend  of  2s.  &d. 
CD  the  ordinary  shares,  tax  free,  in  reapect  of  profits  for  the  quarter 
Boded  June  30. 


PROVISIONAL  PATENTS.  1891. 


Skitember  21. 
■leotropathlc    moaaace,    appUancoa    thorofor    and  tor 
other  purtMses.     James  H.  Barry,  66,  Lead  en  halt -street^ 
London. 

An  Improved  form  of  carrier  for  shades  and  globes  for 
gas  and  electric  light.  Josopli  <irace  Smith  L'unniugLon, 
Keat«'  Cottage,  John-stroet,  Ham|»HU.Jul,  I^ndon. 
Improvements  In  elootrloal  Insulators.  William  Henry 
Radclifie  Saunders  and  William  Urithlhs,  22,  Southampton- 
buUdiogs,  London. 


16a38. 

16076. 

160S0 

16067. 
16000 
16091. 

16090. 
16110. 

16113. 

16119 
16130. 
16181. 

16205. 

16250. 
16270. 

16293. 

16300. 
16312. 


"treew  ij 
Bton^H 


Seftrmbxr  22. 
Improvements   In  telephonle    reeotvers  which  Mf 
be  used  as  transmlttors.     Alexander    Marr.  70.  )U 
ptnet,  Manchester. 

Antomatlo      ooln-freod      telsphonle      machine, 
Wralittfch,    and    St*?fau    <j ei-gacaevicjs,   37.    CIi»nc«r7 
tendon. 

improvements      In      goremors      for      rtjiiiBS  ill 
maehlnes       Mahlon     Smith     Conly.    45,    Soubhaa 
buildings,  London.     (Complete  sf>ecitication..> 
Improvements    relating    to  etsotricAl    traetli^ 
Howard  Furman,  (J,  Bream 's-buildings.  Londoo. 
Improvements   In  telegraph   posts.       William  Pifl 
Southampton  buildings,  L<>n«io!i. 
Improvements  In  eleotrlo  elrenlts  for  llsbtlac  aaAj 
purposes.       William    Henry    Maiiaey,    24,   Snnthm 
bnildingH,  London. 

Method  of  and  apparatus  for  converting  th«  MlM 
energy  of  atternatlng  currents  Into  m»nhsnl— 1 1 
(.'liarleB  S'-hanck  Bradley,  Robert  S.  Taylor, 
Tr«\or  McDonald,  1,  Queen  Victoria-street, 
(Complete  t4|>ecification.) 
Improvements  In  or  connected  witli  ant 
latlng  devices  and  In  eleotrlcally  nctnstsd  p 
meclianlsms  applicable  therefor,  and  for  ether 
pesos.  William  l'hillip«  Thomiison,  0,  Lord-sti«ei| 
jKiol.  (The  firm  Willing  and  Violet,  (iermany.) 
Improvements  In  suspenders  or  hungers  flbv  4 
lamps,  applicable  also  for  other  articles  f 
Henry  O'Brien  and  Charles  O'Brien,  B.  Bank*' 
Manchester. 

Improvements     in    sleotrlo    swUeb— .       Joha. 
Carter,  63,  Chancery-lane,  Iy>ndon. 

Septkubkr  '23. 
An  Arrangement  to  regulate  the  potential  ol  dyi 
Frank  Edward  Beeton,  72,  Tythert-on-road.  Tufwell 
I^ondon. 

Improvemoots  in  electric  signalling  »ppsr»tiis 
designed  for  poUoe  scrvloo.     Horace  Ererelt  Wal 
Southampton -building:},  London. 

.Seitembek  24. 
A  mstor  for  telephonic  and  other  pmpusss.     U 
Cranswick  Oreenhill  and  John  Ronald  Shearer,  $,  1 
road,  Tul^o  Hill,  London. 

Improvements  In  dynamo  machines.      Rolicrt  Hi 
and  Charles  Jamet*  Hall,  A',V,i,  IStiand.  London. 
Impi  evoments  in  or  appertaining  to  aocniamal 
the    storage    of    electric    onrrents.         Williajn 
ThomptH)n,    6,    Lord-etrecl,    Livorpoot.      (Kr 
Liver(>ool. ) 

Skitk&iber  25. 
Improvements  In  the  method  of  and   In    the  m€ 
propelling  ships  and  other  vessels  alootrloally. 
Edwin     Heys,     70,     Market-street,      Manchester. 
Jacques  Ueilmann  and  Felix  Drouin.  France.) 
Improvements   relating  to  elootrloal   flttiaga. 
Scott  Hnell  and  WocKiliuu»e  and  Rawson  United,  1 
88,  tjueen  Victoria-ntroot,  London. 
Improvements  In  eleotrlo   crane    holsta,    ete. 
Grenviilo  Shephard  and  NorcUlfe  (Jeorgo   Tha 
Victoria-etreet,  London. 
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SPKCIFICATIUNS  PUBLISHKD. 

1890. 


iQlflBfl 


13921. 
14349. 

14433. 

L>464. 

17631. 

11U75. 
13070. 


SchanBchielT  and  Sando.     6d, 
Siemens   Hroe.  mod  Co.     (£ 


Xloetrle  lamps. 

Clectrlo  meters.  Siemens  Hroe.  mod  Co.  (9iB 
Hal^ke.)     8d.  ^| 

Coin-freed  electrical  apparatus.  Ford-Lloyd.  9i 
Governing  eleotrlo  light  engines,  ste.  SulUy 
otherH.     S<1.  ^H 

Sleotrlo  aoonmulators,     Lauber.     8d.  ^M 

IKOl. 
Klectrlo  meters.     Mills,     (i'ilkington  and  Whitflk^) 
Telegraph,  oto  ,  posts.     Dymond.     (Bourdon. I|^| 


COMPANIES'  STOCK  AND  SHARE 


Name 


Brush  Co 

—  Prcf.     

India  Rubber,  Gittu  Perohs  k  Telugraph  Co. 

Houiwto-Uouso       

MotropuUtau  Electric  Supply    

LouUoii  Electric  Supply     

Swan  United    

St.  Jamea'     

National  Telephone 

KloGthc  Construction 

Wostminater  Electric 
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lerxno. — The  exhibition  at  Palermo  opona   on  the 
;  of  next  month. 

l«otrlo  Railway  at  Baden. — A  concession  has  been 
anto<:l  to  Gunz  and  Co.  for  an  electric  railway  from  Baden 
^  Voslau. 

Lectures. — Mr.  Gisbert  Kapp  is  to  give  three  lectures 
fore  the  Royal  Engineers  at  Chatham  on  "  Alternating 
Noirenu." 

r  Bnuaels  Post  Office. — The  contract  has  been  awarded 
P^  lighting  the  general  [K>st  office  at  Brussels.  Tudor 
^tumulators  are  to  be  used. 

r  Electric  Pamp. — Mr.  Van  Dflpoele  has  applied  his 
^^ly-constructed  reciprocating  electric  motor  to  driving 
^4nipe  as  well  as  coal-cutters. 

I  Factory  Lightingr. — The  Maidstone  jam  factory  is 
f  3ing  fitted  up  with  the  electric  light  apparatus  by  Messra. 
t^  Dann.  of  High-street,  Maidstone. 

p  City  LiphtinsT  Company. — Colonel  Ben  Hay  Martin- 
Ltle,  C.B.,  has  been  elected  a  director  of  the  City  of  London 
ptectric  Lighting  Company,  Limited. 

I  Telegraphs  in  Mashonaland.—  The  Chartered 
ttompany  has  just  forwarded  114,0001b.  of  telegraph  wire 
r>  complete  the  telegraph  to  Fort  Salisbury. 

*  Telegraph  Poles. — Tenders  are  required  for  rod   fir 
l^legraph  {K)les  for  the  Poat  Office.     Forms  can  be  obtained 
the  Controller  of  Stores,  Telegraph-street,  E.C. 
Rochdale. — Extensions  are  intended  to  be  made  of  the 
chdale  Gas  Works.   Such  an  advanced  town  as  Rochdale 
often  shown  itself  should  have  the  electric  light. 

Siemens  Electric  Railway. — It  is  announced  that 
Siemens    and   Halske  will   construct   an   electric 
ilway  at  Chicago  on  the  model  of  their  very  successful 
pe  «ftt  Budapest. 

Sotel  Lighting  at  Torquay. — The  electric  light  has 
een  fitted  at  The  Falcon  Hotel,  Torquay,  by  the  proprietor, 

E\  J.  W.  George,   who  is   thus   the  pioneer  of  electric 
hting  in  that  town. 

Newspaper  Office  Lighting.— The  offices  of  the 
htily  Chronicle  are  being  fitted  throughout  for  the  electric 
ght  by  Messrs.  Paterson  and  Coo(>er.  Tho  dynamos  will 
e  running  by  the  middle  of  next  month. 

Oerlikon  Works. — Mr.  C.  E.  L.  Brown,  so  long  asso- 
!ated  with  the  Oerlikon  Company  as  chief  engineer,  ceased 
lis  connection  with  the  company  at  the  end  of  last  month. 
lis  present  address  is  Baden,  Switzerland. 

Telephone  Exchange  at  Qravesend. — The  Graves 
id  Town  Council  uro  in  negotiation  with  the  National 
'elephone  Company  with  the  object  of  introducing  an 
fficient  s^'stem  of  telephone  into  the  Uravosond  ilistrict. 

Continnoas-Corrent    Transmission. — The    trans- 

iasion  from  Offenbach  to    Frankfort   by    means   of   the 

meyer  continuous-current  system,  first  made  at  1,250 

folts,  has  now  been  raised  to  2,000  volts,  and  has  proved 
ery  successful. 
Omnibos  Lighting. — In  another  column  will  be  found 
kn  advtirtiseniont  from  the  London  General  Omnibus  Com- 
|iany  asking  for  tenders  for  the  supply  of  electric  hand 
lam|>s.  This  is  an  interesting  departure,  and  wo  hope  will 
prove  a  success. 

Chicago  Exhibition.— The  World's  Fair  power  plant 
iirill  bo  of  24,000  h.p,  and  will  require  the  services  of  250 
engineers,  firemen,  and  attendants.     Contracts  havo  been 


let  for  the  machinery  ball  (l,200,000dols.)  and  electricity 
hall  (375,000dol8.). 

Steam  Loop. — The  invention  of  the  steam  loop  for 
economising  steam,  worked  by  the  Steam  Loop  Company, 
of  Leadenhall-buildingSj  is  coming  into  practical  use.  Testa 
recently  carried  out  by  Prof.  Kennedy  have  given  very 
satisfactory  results. 

Swiss  Water  Power. — It  is  stated  that  owing  to  the 
extensive  development  of  electrical  transmission  of  power, 
and  the  consequent  rise  in  the  value  of  water  power,  that 
alt  motive  power  from  water  in  Switzerland  will  be  made  a 
Government  monopoly. 

Holbom. — At  the  Holborn  Board  of  Works  on  Tues- 
day, the  surveyor  said,  in  answer  to  a  question,  that  he  did 
not  think  it  would  bo  advisable  for  the  Board  to  put  in 
installations  for  electric  light  unless  they  were  allowed  to 
supply  private  people  also. 

Electric  Light  on  Dredgers.— The  trustees  of  the 
Clyde  Navigation  propose  getting  a  dredger  of  the  most 
powerful  classj  with  all  modern  improvements,  fitted  with 
an  installation  of  electric  light  on  board  so  as  to  provide 
for  working  night  and  day  when  desired. 

Aocrlngton. — It  was  reported  to  the  Accrington  Town 
Council  on  Monday  that  the  advice  of  a  very  eminent 
electrical  engineer  had  been  sought  with  a  view  to  the 
laying  down  of  plant  for  supplying  electricity  for  lighting 
the  borough,  and  that  a  report  would  be  presented  shortly. 

Renew^able  Gat-ont. — A  cutout  which  automatically 
replaces  a  new  fuse  when  one  is  burnt  out,  is  being  intro- 
duced by  Messrs.  Nuis  and  Vail,  of  New  York.  A  rotating 
drum  with  the  several  wires  on  its  surface  is  so  arranged  as 
to  turn  round  and  insert  a  new  fuse  when  a  burn-out 
occurs. 

Eleotrloity  in  Agricaltnre.— M.  Deletrez  having 
experimented  with  the  application  of  electric  currents  to 
the  growth  of  the  beetroots  used  for  sugar^  states  that  the 
excitation  provoked  by  the  current  at  their  first  growth, 
causes  increase  of  vital  energy,  and  stimulation  of  organs, 
greatly  favouring  the  development  of  a  fine  species. 

Tenders  for  Boomemoath. — At  the  Bournemouth 

Town  Council  meeting  on  Tuesday,  the  General  Purposea 
Committee  recommended,  and  it  was  resolved,  that  adver- 
tisements bo  issued  inviting  schemes  for  lighting  the  pier 
and  garden  by  electricity,  and  that  such  schemes  be  after- 
wards submitted  to  an  expert  to  report  and  advise  upon. 

Hospital  Lighting. — As  a  further  proof  that  the 
advantages  of  the  electric  light  for  hospital  work  are  now 
fully  appreciated,  we  learn  that  Messrs.  Drake  and  Gorham 
are  engaged  in  wiring  the  St.  George's  Hospital^  the  current 
being  used  to  light  the  o[)erating  theatre  and  other  places 
where  the  light  is  required,  and  also  for  cautery  and  other 
purposes. 

Tramway  Concessions  at  Galats. — The  mayoralty 
of  the  township  of  Galatz  (Roumania)  being  desirous  of 
making  a  concession  for  the  construction  of  a  tramway  lint 
in  the  town,  notify  those  who  may  wish  to  undertake  this 
matter  that  they  may  see  or  obtain  the  conditions  and 
terms  at  the  Mayoralty.  Tenders  will  be  received  from 
Nov.  15  to  27. 

Trowbridge. — The  adviaability  of  introducing  electric 
light  into  Trowbridge  is  being  discussed,  and  a  canvass  of 
the  inhabitants  has  been  taken.  It  is  mentioned  that 
engines  are  lying  idle  in  the  town  sufficient  to  supply  800 
lights,  which  is  quite  sufficient  for  a  beginning,  and  it  hai 
been  proposed  to  rent  and  utilise  these  by  the  Local  fJoard 
as  a  committee. 
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UverpooL — Councillor  E.  Purcell  was  to  have  moved 
at  the  mooting  of  tho  City  Council  on  Wednesday,  *'  That 
the  Watch  Committee  bo  instructed  to  consider  and  report 
to  the  Council  as  to  the  advisability,  best  method,  and 
probable  cost  of  using  the  electric  tight  in  lieu  of  the 
present  mode  of  lighting  the  city/'  The  motion  was, 
however,  left  over. 

Dover. — At  the  meeting  of  the  Dover  Town  Council  on 
Tuesday,  it  was  decided  to  adopt  the  electric  light,  a  pro- 
visional order  for  which  was  obtained  from  the  Board  of 
Trade  a  short  time  ago,  Tho  agreement  with  the  Brush 
Company  details  of  which  were  given  in  our  issue  of 
September  18th,  was  accepted.  A  local  com}>any  will  be 
formed,  with  a  capital  of  £50,000. 

Owens  College. — The  Principal  of  Owens  College,  in 
his  statement  of  the  work  of  the  past  year,  mentioned  that 
tho  total  number  of  day  students  was  811,  evening  students 
425.  Amongst  the  prizes  awarded,  that  in  Electrical 
Technology  was  awarded  to  Mr.  Bertram  Sands  Giles, 
whose  prize  paper  on  '*  Recent  Progress  in  the  Science  of 
Magnetism  "  we  give  in  the  present  issue. 

Consaltingr  Electrical  Engrlneers.  —  Mr.  Morgan 
Williams,  A.M.I.C.E.,  M.A.,  formerly  installation  engineer 
to  the  Electrical  Power  Storage  Company,  and  the  Electric 
Constrnction  Corporation,  has  now  entered  into  partnership 
with  Mr.  Frank  King,  M.I.E.E.,  and  the  firm  are  practising 
as  consulting  electrical  engineers,  under  the  title  of  Messrs. 
Morgan  Williams  and  King,  at  39,  Victoria-street,  West- 
minster. 

Electric  Laanohea  on  the  Ship  Canal. — The  Man- 
chester public  will  soon  have  at  their  service  three  electric 
launches  running  between  Manchester  and  Barton.  These 
launches  have  already  become  i>opular  on  Lake  Winder- 
mere. They  will  be  similar  to  those  used  in  connection 
with  the  Edinburgh  Exhibition,  which  conveyed  1 00,000 
passengers  during  the  season  along  the  canal  from  Edin- 
burgh to  the  exhibition. 

Bamet. — The  affair  at  Barnet  is  not  yet  over.  The 
Board  wish  Mr.  Joel  to  remove  his  posts,  but  the  contract 
says  the  contractor  "  may  remove  "  the  posts— not  "  must 
remove  "  them  ;  and  Mr  Joel  does  not  wish  to  do  this,  at 
least  until  the  arbitrators  have  inspected  the  plant.  A 
motion  was  put  and  carried  at  the  last  Board  meeting  that 
the  poles  must  be  removed  within  a  month  or  tho  Local 
Board  would  remove  them. 

Opera  by  Telephone. — Tho  telephone  has  now  been 
delinitely  installed  between  one  at  least  of  the  Paris  hotels 
and  the  Grand  0[>6ra.  The  charge  is  50  centimes  (&d.)  for 
five  minutes.  An  amateur  who  tried  it  last  week  states 
that  he  heard  a  good  deal  of  '*  Lohengrin  "  in  this  manner. 
A  lady  with  him  was,  however,  unfortunate  enough  to  take 
her  turn  at  the  telephone  during  an  entr*acte,  whereby,  of 
course,  she  wasted  her  money. 

City  Lighting:. — At  the  meeting  of  the  Commissioners 
of  Sewers  on  Tuesday,  the  clerk  read  a  formal  notice  from 
the  City  of  London  Electric  Lighting  Company  of  the 
assignment  to  ihem  of  the  provisional  orders  and  agree- 
ments by  the  Brush  Electrical  Engineering  Company  and 
the  Laing,  Wharton,  and  Down  Construction  Syndicate. 
The  communication  was  simply  for  the  information  of  the 
court,  and  it  raised  no  comment. 

Barton-on*Trent. — At  the  monthly  meeting  of  the 
Burton  Town  Council  on  Wednesday,  the  (ras  and  Electric 
Light  Committee  reported  the  receipt  of  16  tenders  for 
lighting  a  portion  of  the  town  with  electric  light.  Alderman 
Lowe  pointed  out  that  it  would  bo  necessary  for  exhaustive 
enquiries  to  be  made  before  the  committee  made  any  definite 
recommendation.     For  the  present  tho  light  would  be  an 


expensive  luxury,  and  would  probably  cost  mors  t 
had  indicated. 
Electric  Light  and  Poachers. — A  curioos  t 

use  for  the   electric  light   has  been    found. 
employed  for  the  detection  of  poachera.     The  i 
on  an  estate  near  Bournemouth  found  that  ] 
in  the  preserves,  and  by  the  aid  of  occasional 
the  search-lights  at  Hurst  Castle,  which  are  very  \ 
they  were  able   to  recognise  two   men,  who  fw 
leaving  behind  thorn  a  net  100  yards  long. 

Electric  Trams  for  Birkenhead. — TbeH 
Committee  of  the  Birkenhead  Corporation  have  Im 
considemtion  a  letter  from  Messrs.  Francis  and  1 
solicitors,  applying  on  behalf  of  the  Birkenhesd  1 
Tramways,  Omnibus,  and  Carriage  Company,  Limil 
the  permission  of  the  Cor[)oration  to  the  introdoflt 
electrical  motive  power  on  the  tram  lines  leaud 
company  from  the  Corporation.     The  matter  was  dfll 

Sevenoaks.— The  electric  lighting  movement  it  I 
oaks  does  not  appear  to  make  much  headway,  and  n 
Board  of  Trade  propose  to  the  Local  Board  lh»t  d 
visiona!  order  obtained  by  the  Electric  Trust,  Li 
shall  be  revoked,  this  heing  the  result  of  a  previcM 
munication  received  by  the  Local  Board  from  thi 
asking  the  Board  to  agree  to  the  renewal  of  the  or 
another  year.  The  Board  have  not  as  yet  taken  an] 
in  connection  with  the  Board  of  Tiade's  propoaaL 

Lisbon  Opera  House. — The  Portuguese  Gove 
says  the  Lisbon  Times  correspondent,  has  dec^ 
continue  to  pay  for  the  electric  lighting  of  the 
Opera  House,  which  amounts  to  over  £6,000  a  ye 
contribute  towards  any  other  system  of  lightinj 
Government  never  was  under  an  obligation  to  p»] 
lighting  as  it  has  done  hitherto,  and  it  is  stated 
electric  method  is  being  fotind  too  costly,  while  th 
down  of  gas-pipes  would  amount  to  a  still  greater  i 

Haliflax. — A  report  has  been  presented  to  the 
meeting  by  Mr.  J.  H.  Woodward,  of  Wolverhampl 
res[iect  to  the  construction  and  working  of  a  centT' 
in  Halifax  for  supplying  the  electric  light.  Ti 
proposes  to  locate  the  central  station  at  the  late  { 
Army  Barracks,  Stead-street,  and  that  it  should  ht 
by  steam  power.  The  estimated  capital  outU; 
down  at  JC52,594  ;  and  tho  estimate  of  running  exf 
at  £7,508.  53.  per  annum.  The  report  will 
another  column 

Walsall  Electric  Tramways. — The  directe 

South  Staffordshire  Tramways  Company  having  d< 
introduce  the  overhead  trolley  system  of  electric 
have  invited  tenders  for  the  reconstruction  of  i 
from  the  Electric  Construction  Company  (Wolverhi 
the  Brush  Electric  Company,  Crompton  %nd  t 
Thomson-Houston  Comjiany  (America),  and  sever 
companies.  The  work  will,  it  is  hoped,  shortly  1 
in  hand,  and  it  is  anticipated  that  the  electric  can 
in  working  order  in  about  six  months'  time.  'Ui 
will  not  exceed  500  volts  pressure.  H 

Overhead    System    at    Edinborsh. — TIi 

Provost's  Committee  of  the  Edinburgh  Town  Cou 
before  them  last  week  a  letter  from  Mr.  IC  Addiso 
on  the  subject  of  tho  erection  of  a  temporary  c 
electrical  system  in  Leith-walk,  with  the  view  of 
the  Cor[>oration  and  the  tramway  company  that  t 
can  be  worked  on  steep  grades  by  electricity,  and  a 
the  view  of  obtaining  data  as  to  the  cost  of  driv 
report  by  the  burgh  engineer  on  the  subject  was  rt 
the  committee  resolved  to  recommend  the  Town 
to  decline  to  give  tbeir  sanction  to  the  propoeal. 
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Altemate-Carrent  Eleotzio  Railways.— We  men 

tioned  some  timo  ago  the  project  which  was  being  taken 
up  by  Mr.  Westinghouse  for  the  use  of  alternating  electric 
currents  for  tramway  work.  The  subject  haa  recently  been 
taken  up  by  Mr.  Eliaa  E.  Ries,  whose  experiments  on 
increafling  the  friction  of  railway  wheels  electrically  will 
be  remembered.  Mr.  Ries  proposes  to  use  bigh-tenaion 
alternating  currente  in  closed  conduits  under  the  track,  and 
on  the  car  to  have  transformer  coils  to  utilise  the  induction 
and  give  low-tension  currents  for  driving  alternate-current 
motors.  The  induction  from  a  single  line  will  bo  utilised. 
The  method  involves  the  use  of  magnetic  screens  in  the 
primary  towards  the  earth,  and  a  free  inductive  field 
upwards  towards  the  car.  A  method  Buch  as  this,  if 
practicable,  would  certainly  Bimplify  the  track.  Parti- 
culars of  Mr.  Ries's  venture  will  be  received  with  interest. 

High.  Speeds  and  Electric  Motors.— The  project  of 
running  ordinary  railway  trains  by  electricity  is  gaining 
many  strong  adherents  in  the  States.  Prof.  Thurston,  the 
great  authority  on  friotionj  says  :  "  The  assumption  seems 
fair  that  the  locomotive  engine  will  have  been  superseded 
when  we  double  our  speeds,  and  that  we  must  find  ways  to 
utilise  the  weights  of  the  cars  themselves  for  adhesion  and 
to  make  each  to  carry  its  own  motor,"  No  less  an 
authority  than  the  general  superintendent  of  the  New  York 
Central  and  Hudson  River  Railroad  Company,  Mr.  John  M. 
Toucey,  is  stated  to  believe  *'  that  in  less  than  10  years 
electricity  will  take  the  place  of  steam  on  railroads.  He 
will  not  be  surprised  to  see,  in  less  than  that  time,  the 
largest  and  swiftest  trains  on  the  Central  railroad  con- 
trolled exclusively  by  electricity,  and  run  with  a  speed 
equal  to,  if  not  greater  than,  that  of  the  present  day." 
Such  convictions  expressed  by  such  authorities  should  cause 
railway  engineers  to  think. 

Proposed  Extaibitlon  at  Glastpow. — The  Glasgow 
Corporation  Electric  Lighting  Committee  have  declined  to 
recommend  the  Town  Council  to  give  their  patronage  and 
moral  Hup[>ort  to  an  electrical  exhibition  which  it  has  been 
proposed  to  hold,  in  connection  with  the  Wild  West  show 
and  other  entortainments^  on  the  ground  and  within  the 
premises  occupied  by  the  East-end  industrial  and  tine  art 
exhibition  last  winter.  The  patronage  was  asked  by  Messrs. 
Rusaetl  and  Peyton,  who  call  themselves  the  *  'joint  managers 
of  the  Glasgow  Bellevue  Gardens  Company."  As  that 
concern  is  not  [mblicly  known  in  Glasgow,  and  seems  to 
exist  only  on  paper,  it  would  have  been  f^a^sing  stninge  if 
the  request  preferred  by  the  persons  named  had  met  with 
anything  else  bnt  a  refusal  from  the  Electric  Lighting 
Committee  of  the  Town  Council.  The  proposal  to  hold  an 
electrical  exhibition  under  such  stninge  auspices  as  the 
Wild  West  show  has  exciteil  no  local  interest  whatever ; 
indeed,  it  is  qucstionablo  if  any  of  the  local  electrical 
engineers  ktiow  atiythitig  about  it. 

Mancliedter  Electric  and  Hydraulic  Station. — 

The  Manchester  City  Council  had  before  them  on  Wednes- 
day the  joint  report  of  the  W^ater  Works  and  Gas  Com- 
mittees with  reference  to  the  purchase  of  a  site  for  a 
station  for  hydraulic  and  electric  engineering.  The  engi- 
neers are  Dr.  Hopkinson  for  the  electric,  and  Mr.  Woodall 
for  the  hydraulic  engineering.  Alderman  Sir  John 
Harwood,  in  moving  the  report,  said  both  hydraulic  and 
electric  power  were  much  required.  The  only  question 
wafl  that  of  site.  He  suggested  that  the  committee  should 
settle  the  question  themselvcB,  No  doubt  ultimately 
another  stAtion  for  hydraulic  power  would  have  to  Inb 
erected  near  to  the  Ship  Canal  docks;  but  in  the  meantime,  in 
his  opinion,  the  Gloucester  street  plot  was  the  best  for  the 
first  experimuut.  It  would  be  economical  to  have  the 
stations  for  both  hydraulic  (>ower  and  electricity  together, 


for  the  same  machinery  would  do  for  both  parpoei^a 

electric  light  would  be  nee<ied  at  night  and  the  1 
power  in  the  daytime.     The  motion  was  carried. 

Culia. — An  extensive  arc  and   incandescent  | 
been  installed  in   Havana  by  the  Spanieh-Americtt  I 
and  Power  Company.     A  small  plant   erected  somt  \ 
years  ago  proved  inadetjuate,  and  the  present  one  r 
jected,  with  a  capacity  of  500  arc  lights  and  8,000  i 
descents.     The  boiler-room  \b   fitted  with  four  ** 
Porcupine  boilers  of  150  h.p.,  and  three  150-h.p.  I 
another  make  from   Baltimore.     The  engine-room  I 
following  engines,  all  in  line:    Four   150  h.p.,  ihm  J 
h.p.,  three  75  h.p.,  Armington  and  Sims  ;  one  150  I 
and  one  75  h.p.,  Westinghouse.   The  WeatinghouM  ( 
exhaust    into    separate    Worthington     condensen. 
Armington  and  Sims  engines  exhaust  into  the  feri-i 
heaters  and  passinto  an  underground  canal  to  abrickc 
1 50ft.  away  from  the  station.     The  dynamos  are 
one   long   room,   and   are   as   follows  :     Five    \fi 
alternating-current  Westinghouse,  each    self-excited; 
750light  2,000  volt  alternating-current  WestinghoQift,| 
50  arc  light  1,200-c.p.  Thomson-Houston  dynamoi. 

Liverpool  Technical  Eveniner  SchooL — On^ 
day  evening  a  specially-built  evening  technical 
opened  in  Liverpool.  The  premises,  which  are  of  fouri 
are  situate  near  the  Walker  Art  Gallery.     The  bail 
121ft.  long  and   21ft.  wide.     The  front  view  is  of  i 
aspect.     The  vestibule   leads   into  a    long  corridor, ! 
which  are  the  entrances  to  the  physics  departmeotji 
electrical  laboratory,  the  engineering  department,  and  ' 
staircase  leading  to  the  drawing  and  brickwork  and  i 
department.     The  electrical   laboratory   is  67ft.  bj 
having  a  concrete  floor  and  roof  lights  and  being  fitted  i 
working  benches,  masonry  piers  for  galvanometers^  i 
modation    being    provided    for   about    30    students 
practical   work.      The  lecturer  in  this  subject  is  hit. 
Lloyd    Barnes,   Whitworth  scholar,   and    the    inatru 
consists  of  an  hour's  lecture  in  an  adjoining   room,  i 
which  students  proceed  to  the  laboratory  for  practical i 
The  classes  in  physics^  which  embrace  the  subjects  i 
light,  and  hodt,  magnetism  and  electricity,  will  also  be  1 
under   Mr.    Lloyd    Barnes   in    the    physics     locture-r 
which   adjoins  the   laboratory,   provision   being 
a  full  experimental  treatment  of   these  subjects.     U« 
to  the  liberality  of  Mr.  Henry  Tate,  the  committee  will  i 
enabled  to  complete  the  electrical  laboratory  by  pati 
dow[i  an  electric  light  in-stallation  for  experimental 
which  will  very  materially  add  to  the  educational  v» 
the  institution.     Engineering  classes,  modelling  cU88es,Ad' 
plumbers'  workshops   have   also    been    arranged,   beiiil* 
classes  on  pbotogi-apby,  drawing,  and  mathematics    TVi 
building  8ub-committee»  who  have   been   iostrumen! 
designing  the  arrattgements,  consisted  of   Messrs.  J.  V\, 
Haldane,    Henry   Duckworth,   T,    Gee,    and     Dr, 
Schack-Sommor,  and  they  have  acted  under  the  adv 
the  various  teachers. 

Torquay. — At  the  meeting  of  the  Torquay  Local 
last  Friday,  the  Electricity  Committee  reported  that 
surveyor  had  submitted  to  them  an  exhaustive  and  «^ 
thought-out  re^Kirt  on  the  subject  of  a  proposed  iastallatiaa 
of  electric  light  at  the  Bath  Saloons,  and  the  quest 
the  lighting  of  the  town  generally.  From  this  rep 
committee  gathered  that  it  would  not  be  possible  i 
out  the  idea  of  lighting  the  Bath  Saloons  by  meaoi 
electricity  generated  by  the  present  mechanical  powers  then. 
and  they  deemed  it  would  be  unwise  to  recommend  the  Board 
to  incur  any  expense  to  unable  this  to  be  done  at  prseent 
Neither  would  it  ap|)ear  to  be  expedient  to  think  of  utilis- 
ing the  water  from  the  Board's  water  works  for  the  pu 
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RECENT    PROGRESS    IN    THE    SCIENCE   OF 

MAGNETISM.* 

BY  a  8.  GILES. 

Tho  nineteenth  century  has  been  pre-eminently  marked 
by  the  most  wonderful  and  rapid  advarjcefl  \n  all  bi-anches 
of  science.  Its  history  records  searching  and  indefatigable 
enquiry,  accompanied  or  followed  by  startling  revelations 
and  brilliant  success. 

Probably  no  two  branches  have  shown  more  rapid 
development  than  electricity  and  magnetism,  and,  indeed, 
it  seems  quite  natural  that  the  newest  sciences  will  have 
tho  quickest  growth,  not  only  because  there  are  more 
workers  in  the  field,  but  also  because  the  principles,  and 
the  known  facts,  and  the  beat  instruments  of  the  older 
sciences  can  be  applied  to  their  investigation.  At  the 
beginning  of  the  century  electricity  and  magnetism 
were  hardly  worthy  to  be  called  sciences.  Although  a  few 
facts  were  known  about  each,  scarcely  any  of  them  had  a 
rational  explanation,  and  they  were  demonstrated  and 
dismissed  as  very  interesting  and  curious  phenomena ;  the 
attachment  of  the  probable  physical  interpretations,  has 
been  reserved  to  physicists  of  the  last  few  decades. 

Now  these  two  branches  are  so  closely  connected  that  it 
IB  difficult  to  deal  with  one  without  frequent  reference  to 
the  other,  because  among  the  most  fumous  and  useful  dis- 
coveries in  them  have  been  those  proving  the  intimate 
relations  which  exist  between  them,  such  as  Faraday's 
discovery  that  when  a  closed  coil  of  wire  is  made  to  move 
in  a  magnetic  field,  so  as  to  alter  the  number  of  lines  of 
force  which  thread  through  the  coil,  a  current  of  electricity 
is  set  up  in  it;  and  the  equally  important  discovery  that 
the  strongest  magnets  are  made  by  passing  electric  currents 
round  iron  cores.  But  in  spite  of  this  close  connection,  the 
state  of  magnetism  may,  as  far  as  our  limited  knowledge 
goes,  exist  independently  of  any  state  of  electrification  or 
of  tho  energy  of  the  electric  current.  Whether  or  not  this 
ia  eoj  the  consideration  of  the  recent  progress  in  the  science 
of  magnetism  alone  is  auilicient  for  our  present  attention. 
In  what  follows,  I  purpose  to  give  first  a  brief  risiimi  of 
the  work  which  recent  experimentalists  have  done,  and 
afterwards  specially  to  discuss  the  theories  which  have 
been  advajiced  to  account  for  the  phenomena  observed. 

About  GO  years  ago^  Faraday  commenced  those  researches 
which  indicated  his  extraordinary  aptitude  for  original 
work,  and  which  have  since  made  him  famous ;  but  his 
attention  was  at  first  confined  chiefly  to  electrical  investi- 
gations, and  it  was  through  electricity  that  he  first  studied 
magnetism,  in  consequence  of  the  connecting  link  which 
exists  in  tho  electromagnet.  Before  this,  very  little  had 
been  done,  beyond  some  experiments  made  in  1822,  by 
Barlow,  on  the  magnetic  action  of  iron  between  red  and 
white  heat,  closely  followed  by  Christie's  investigations,  in 
1825,  of  the  efl'ect  of  temperature  on  magnetising  forces. 

In  1838,  Gauss  made  the  first  determinations  of  the 
horizontal  component  of  the  earth's  magnetism,  and  tho 
value  and  accuracy  of  his  methods  are  shown  by  the  fact 
that  they  are  still  employed  and  called  by  his  name. 
The  earth's  mugnetism  has,  ever  since  the  realisation  of  its 
existence,  been  a  source  of  much  enquiry  and  speculation  ; 
for  many  years  the  compass  needle  was  almost  the  only 
practical  application  of  the  magnet,  and  in  consequence  of 
this,  and  its  great  value  for  purposes  of  navigation,  it 
received  a  large  share  of  attention.  The  diurnal,  annual, 
and  secular  variations  have  also  been  the  objects  of 
numerous  observations,  and  it  is  rather  surprising  to  find 
what  a  great  deal  h:i8  been  published  from  year  to  year  in 
this  tlirection.  Indeed,  except  for  the  publication  of  these 
tables  of  statistics,  the  science  of  magnetism  woulil  appear 
to  have  been  at  times  neglected  for  years  consecutively. 

Passing  rapidly  over  the  interval  between  1S30  and 
1855,  tho  record  of  Faraday's  "  Researches  "  might  almost 
be  regarded  as  a  history  of  the  science  during  this  period. 
The  great  investigator  seems  to  have  been  always  in 
advatice  of  his  times,  and  he  and  a  few  of  his  con- 
temporaries who  might  bo  mentioned,  such  as  Ampere 
and  Arago,  gave  to  the  world  what  are  now 
regarded   as    fundamental    principles.      In    1845,  Faraday 

*  B«ing  tho  paper  which  gained  the  prize  in  the  Owons  College 
PbysicAl  Laboratory, 


examined  the  action  of  magnets  on  light,  espedaUjosi 
polarisation  of  light,  and  in  the  following  year  tornd 
attention  to  diamagnetism,  but  does  not  seem  till  a ; 
years  later  to  have  formed  any  idea  of  magnetic 
which  is  so  necessary  in  accounting  for  this  phem 
In  1851  ho  examined  the  action  of  gases  placed  in 
fields,  and  fourul  that  oxygon   is  decidedly  par^i 
and  ihat  its  [>aramagnetic  force  decreases  with  temi 
lie  accounted  for  diurnal,  annual,  and  secular  variitiaiil 
the  constant  variation  of  the  elements,  and  especiiBfl 
changes  of  temperature  caused  by  the  sun.     At  the 
time  he  began  to  entertain  clear  views  of   "  lines  of 
netic  force,"  and  even  went  so  far  as  to  indicate  thai 
must   always   form   closed  curves.     At   first  he 
forward  this  conception  aa  a  hypothesis,  bat  tfterfail 
expiessed   his  strong  belief   in  the   physical  axistcoM 
these  lines.     Being  essentially  an  experimentaliBt  aad  t. 
a  mathematician,  the  quantitative  treatment  of  tbetoa; 
Faraday  wisely  left  to  others. 

Wiedemann,  in  1861,  related  his  discovery  of  thi  Bf 
netism  which  an  electric  current  produces  in  an  iioa  nvi 
and,  besides  much  other  good  work,  brought  out  a 
of  sterling  merit,  entitled  "  Galvanismus." 

Three  years  later  Clerk  Maxwell  showed  what  an 
part  tho  medium  plays  in  all  magnetic  effects.    TOI 
untimely  close  of  his  life,  this  original  and   deep 
mathematician  supplemented  in  a  wonderful  manner 
practical  work  of  Faraday  and  others,  and  there  cm  Ui 
doubt  that  Faraday  by  his  "  Experimental   Re«i 
and  Maxwell  by  his  publications,  have  largely  infli 
the  work  and  modes  of  thought  of  nearly  all  sal 
experimentalists  and  theorists. 

In  18G6,  Wilde  built  his  first  dynamo,  and  sooa 
wards  Whcatstone  introduced  the  principle  of  self-excil 
in  these  machines,  but  the  next  10  or  12  years  show 
little  progress  except  in  the  manufacture  of  dynamo% 
from  that  time  till  the  present  have  been  made  in  c^ 
variety,  and  have  undergone  vsry  rapid  improvemeDl^ 

A  great  revival,  and  one  which  has  been  the  moaiu  4 
much  enlightenment  in  the  theory  and  general  effeeii  4 
magnetism,  took  place  about  10  years  ago.  A  Ml 
generation  of  investigators  in  this  branch  had  xnM^ 
foremost  among  whom  must  be  mentioned  Ewisg^ 
Hopkinson,  Hughes,  and  others. 

Sir  William  Thomson,  who  has  perhaps  been  coj 
more  with  electricity  than  with  magnetism,  in  1879 
a  very  thorough  investigation  of  the  cfifects  of  sj 
the  magnetisation  of  iron,  and  this  has  subsequently 
studied  by  Ewing,  Tomlinson,  and  others. 

In  the  same  year  Shettle  demonstrated  the  ohnqm'tf  i 
the  axes  of  bar  magnets,  and  two  years   later   Hughe* 
firmed  his  results  by  finding  that  a  natural  magnet 
produced,  having  its  molecular  arrangement  of  a 
form. 

Hughes  had  by  this  time  brought  his  ingenious 
ment}  the  induction  balance,  to  a  state  of  great  perfi 
and  in  spite  of  many  who  at  first  failed  to  see  its  pi 
utility,  though  admiring  its  ingenuity,  he  used  it  with 
ofiect  to  investigate  the  molecular  conditions  of  magn* 
and  in  1 883  formulated  a  theory  of  these  physical  condil  _ 
basing  his  results  almost  entirely  on  researches  nude  wMt 
bis  balance.  He  also  found  that  the  magnetic  capacity  of 
iron  or  steel  is  directly  as  its  softness  or  molecular  freedon, 
and  that  its  resistance  to  a  feeble  external  magnetiang 
force  is  directly  as  its  hardness  or  molecular  rigidity. 

In  1881  Ewing  discovered  the  very  important  phen^ 
monoD  to  which  he  gave  the  name  of  hysteresis.  He  wv 
led  up  to  the  consideration  of  it  by  *'  the  production  d 
transient  electric  currents  in  iron  or  steel  conductors  br 
twiftting  them  when  magnetised,  or  by  magnetising  tbtt 
when  twisted."'^  He  conceives  that  the  combined  affect  of 
torsion  and  of  longitudinal  magnetisation  is  to  produce  a 
state  in  the  wire  which  persists  almost  unchanged  when  the 
magnetising  force  is  removed  He  found  that  the  ch&ni;e 
of  state  "  lags  behind  "  the  change  of  torsion,  and  it  ib  this 
lagging  behind  to  which  he  has  applied  the  name  hysteresii 
The  subject  has  occupied  his  attention  more  or  leas  erer 
since,  and  his  enquiry  into  it  has  certainly  been  very 
exhaustive. 


rroc,  Roy.  Soc,  1881. 
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quantity  than  some  had  aupposed,  and  his  expenmentaled 
him  to  a  very  important  pnictical  coticlusion.  It  had  beon 
suggested  that,  assuming  the  loss  of  energy  due  to  mere 
reversal  to  be  considerable,  a  great  saving  might  be  otfecte  1 
by  building  the  armatures  of  dynamos  without  cores,  but 
Ewing  was  able  to  point  out  that  since  the  energy  expended 
in  mere  reversal  is  very  small  in  amount  in  soft  iron,  the 
power  absorbed  in  the  armature  is  due,  first  to  the  Ions  in 
the  coils  due  to  the  main  current,  und,  second,  to  eddy 
currents  developed  in  the  core  and  in  the  coils,  and,  there- 
fore, if  soft  iron  is  used  and  thoroughly  laminated,  the 
efhciency  will  not  be  less  than  in  an  armature  without  a 
core.  As  a  matter  of  fact  it  will  be  much  greater,  because 
of  the  great  increase  of  waste  field  when  cores  are  dispetmed 
with. 

Ewing  at  about  the  same  time  entered  very  fully  into 
the  question  of  retentiveness,  and  foundj  contrary  to  the 
generally  accepted  opinion  before,  that  soft  iron  is  much 
more  retentive  than  bard  iron  or  steel  when  ijuilc  undis- 
turbed ;  but  that  vibration  has  an  enormous  eflect  on  the 
retentiveness.  It  was  probably  this  action  of  vibration, 
in  causing  iron  to  lose  its  residual  magnetism,  which  led  to 
the  erroneous  impression  that  retentiveness  varies  directly 
as  the  rigidity  of  the  molecules. 

Ewing  lays  great  stress  on  the  importance  of  the  absence 
of  all  mechanical  disturbance,  as  he  found  that  even  a  light 
footstep  in  the  corridors  adjacent  to  the  rooms  in  which  he 
experimented  was  sufficient  to  make  a  very  great  diflerence 
in  the  residual  magnetism  of  soft  iron. 

He  summarised  the  results  of  his  experiments  on  the 
ratio  between  residua!  and  induced  magnetism  as  follows : 

'*  When  the  induced  magnetisation  is  very  weak,  it 
almost  all  disappears  on  the  removal  of  the  inducing  force. 

*'  When  it  is  increased,  its  ca(>ability  of  heinj^  retained 
also  increases  very  rapidly,  and  the  ratio  of  residual  to 
induced  magnetism  reaches  a  maximum. 

'* The  value  of  the  maximum  is  from  084  to  0 93  in 
annealed  iron,  ne.irly  as  great  in  annealed,  hardened,  or 
tempered  steel,  but  much  less  in  hard-drawn  iron,  where  its 
value  is  more  like  0*6.     .     .     . 

'*  As  the  magnetisation  is  further  increased,  the  residual 
magnetism  approaches  saturation  more  rapidly  than  the 
induced,  und  consequently  the  ratio  diminishes — slightly  in 
soft  iron,  more  in  steel,  and  much  more  in  hard-drawn  iron."* 

Ho  even  goes  so  far  as  to  say  that  he  thinks  very  soft  iron 
might,  under  certain  theoretical  conditions,  possess  perfect 
retentiveness. 

During  the  last  three  or  four  years  nickel  has  received 
a  greater  share  of  attention.  Of  course  this  metal  is  not 
nearly  as  interesting  as  iron  from  a  pricticiil  point  of  view, 
nor  is  there  room  for  so  much  investigation  in  it ;  but, 
nevertheless,  the  study  of  it  and  of  cobalt  is  very  hel[)ful  in 
forming  a  true  conception  of  the  real  physical  nature  of 
magnetism. 

In  1888,  Ewing  found  that  longitudinal  [»ull  reduces  both 
induced  and  residual  m:igiiotism  in  nickel,  and  that,  as  Sir 
William  Thomson  had  pointed  out  as  possible  in  1879, 
longitudinal  compression  has  just  the  opposite  effect. 

The  converse  of  these  physical  processes  was  investigated 
by  Shelf  ord  Bid  well.  He  found  that  the  length  of  iron  is 
increased  up  to  a  certain  critical  value  of  the  magnetising 
force,  when  it  reaches  a  maximum  ;  beyond  this  value  the 
elongation  is  diminishe^l,  and  if  the  force  is  further 
increased  the  iron  regains  its  original  length  arid  eventually 
undergoes  retraction.  I  beh'eve  no  explanation  has  yet 
been  offered  of  this  subsequent  retraction.  In  the  case  of 
a  nickel  bar  the  length  is  diminished  by  magnetisation 
from  the  beginning. 

Bidwell'a  first  experiments  were  made  on  rods.  As 
doubts  had  been  expres-ed  about  the  value  of  some  of  his 
results,  in  consequence  of  some  of  the  means  which  he 
employed,  he  substituted  rings  for  the  rods,  and  with  many 
improvements  on  his  original  apjiaratus  contirroed  his 
previous  conclusions. 

Wo  will  now  glance  brieHy  at  some  of  the  work  done  and 
conclusions  arrived  at  by  Dr.  John  Ho[ikJnson. 

In  1386  he  selected  for  investigation  the  effects  of 
impurities  on  the  magnetisation  of  iron.  His  results  are 
very  instructive,  particulariV  those  on  the  ofTocts  of  small 

•  /*Ai/.  7Vfl#w.,  1885, 


!  quantities  of  manganese  on   the  electrical 
pro[iortie8  of  iron.     He  found  that  the  iutrodi 
12  jfer  cent,  of  manganese  renders  iron  m 
pointed  out  that  the    manganese    must 
entering  the  molecules  of  iron   and  com] 
their  i>ropertie8. 

He  examined  the  effect  of  a  large  nombi 
foreign  bodies  on  iron,  and  coacludes  by  oyi 
are  a  very  long  way  from  obtaining  a  ran 
sufficiently  extended  for  testing  a  complete 
magnetism.* 

In  1889  he  published  the  results  of  some 
investigations  of    the    magnetism  and    genea 
properties  of  iron  at  high  temperatures,  froi 
appears  that  when  a  small  magnetisiag   force 
and   kept   constant,    the    magnetisation    of 
iiicreiiaes  with  rise  of  temperature,  till  it  begini 
the  *' critical  temj^erature."     Just  before  this 
is  attained  the  magnetisation  increases  very  n 
sooti  as  it  reached  and  exceeded  the  iron  lo 
all  its  magnetism,  and  can  be  thoroughly  del 
employing  a  very  high  temperature,  but  evi 
iron  regains  some  of  its  original  magnetism 
quently  cooled.     The  '* critical  temperature** 
690deg.  C.  to  870deg.  C,  according  to  the  < 
material. 

He  also  found  that  **  regarding  the  iron 
magnetic    molecules   the   axes  of   which    are 
parallelism  by  magnetic  forces,  the  magnetic  a 
molecule    diminishes   with   rise   of   temperat 
slowly,  but  very  nipidly  as  the  point  is  approw 
magnetism  disappears.     On   the   other  handf 
with  which  the  molecules  are  directed  coulim 
at  first  slowly,  but  at  high  temperaturos  very 
efliect  is  that  at  a  temperature  =  720deg.  C,  s 
small  force  is  comi>etent  to  turn  the  axes  of 
molecules  in  a  direction  parallel  to  the  magaeJ 

I  think  this  hist  etlect  is  just  what  might  bt 
the  iron  a|)proachQs  to  the  condition  of  a  flui 
to  be  a  continuation  of  the  fact  that  soft  irou  i 
susceptible  to  induced  magnetism  than  hard  i| 

Dr.  Hopkinson  here  |K)ints  out  two  distinct^ 
effects  of  increase  *tf  temperature.  Probably 
on  the  magnetic  moment  were  to  increase 
diminishing  it,  enormously  |>owerful  maj^nets 
duced  by  ftrst  heating  iron  to  nearly  the  crifc 
tiire,  and  saturation  of  induced  magnetietn  cc 
obtained  in  largo  masses  of  iron. 

The  above  sketch   h  necessaiily  but  the 
of  the  work    which  has  been    done,  and   tta 
which  have  been  made  in  the  science,  for  ta 
quite  recently.     It  has  been  my  endeavour  to 
those    researches   which    have    resulted     in 
practical  usefulness,  or  which  are  best  calca] 
us  in  forming  a  good  conception  of  the   physii 
nature   of   magnetism.      I  will  now   endean 
together  some  of  the  lea^ling  theories  whi 
advanced  from  time  to  time  to  answer  the  qu4 
is  magnetism  *? '' 

Many   of  our   profinuidest   thinkers  have 
consideration  been  able  to  oifer  no  solution  of 
[nobkm,  and  it  will  bo  generally  admitted  thai 
the  present  day  we  may  presume  to  possess 
rate  knowledge,  as  far  as  it  goes,  of  some   of 
conditions  which  exist   in  a   magnet,   the  qn< 
unanswered.     Why,  when  these  physical  coa< 
do  we  get  the  effects  of  magnetism  ? 

A  few  facts  stand  out  very  prominently 
satisfactory  explanation.  One  of  the  most  st4 
although  there  is  no  absolute  distinction  betwi 
and  nonmagnetic  bodies,  there  is  a  very  va 
between  irou,  nickel,  and  cobalt  on  the  one 
other  substances  on  the  other. 

Among  many  other  phenomena  which  ant 
and  demand  explanation   may  be  mentioned 
netism,   hysteresis,   induction,   and   the  variai 
intensity  with  many  circumstances,  etc. 

In  the  days  of  Sir  Isaac  Newton  very  little 
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own  about  inan;neti8U),  and  we  look  in  vain  for  any  ideas 
m  him.  This  great  philosopher,  who  stated  tho  laws 
■ich  govern  the  motion  of  bodies,  and  many  other  law6» 
clearly  that  they  are  accepted  now  just  aa  he  enunciated 
am,  felt  incompetent  to  offer  any  exi>lanatian  of  magnetic 
enomeui  ;  and  Gilbert^  with  wliose  name  is  associated 
B  first  we  hoar  of  the  science,  contented  himself  with  a 
claration  of  the  phenomena  he  observed. 
PoiasoD  and  Contomb  seem  to  have  been  the  first  to 
roe  a  theory,  and  almost  all  subsequent  theorists  have 
reod  with  them  to  this  extent,  that  magnetism  has  a 
olecular  nature. 

They  assumed  that  each  molecide  is  a  sphere,  containing 

vo  distinct  magnetic  fluids,  which  are  separated  under  the 

iffuence  of  magnetic  force,  and  that  a  certain  inherent 

oercive  force  keeps  the  two  fluids  from  mixing  in  the  case 

ff    a    permanent   magnet.      Such    a   theory    explains   the 

x»diictive  action  which  takes  place  between  magnets  and 

agnetic  bodies,  hut  not  much  more. 

Sir   Wm.   Thomson   was   [>erhaps   the  first   to  express 

-    ^u  disbelief   in  these  fluids  in  1849,  and  he  established 

r  A     mathematical    theory    founded    mostly    on    Coulomb's 

^  iresearches. 

*  Weber's  theory  is  an  improvement  on  Poiason's,  and  his 
^   views    were  good    enough    to    be   entertained    by   Clerk 

Maxwell  with  certain  modifications.     He  held  that  each 

*  molecule  of  iron  is  a  magnet  before  any  application  of 
[^  ~  magnetising  force,  and  that  the  axes  of  the  molecules  arc 
^  lurried  in  all  directions;  that  the  axes  were  deflected 
^^=^  towanis  |)ara!leliam  by  a  magnetising  force  ;  and  that  each 
*^  one  tends  to  return  to  its  initial  jjosition. 

*^  This  theory  would  account  for  saturation  and  for  some 
^-  of  the  eflfects  of  temperature,  but  does  not  ex])lain 
*=?  Tetcntiveness,  and  is  silerit  about  the  connection  between 
^     the  magnetic  and  other  pro[>ertiea  of  iron. 

►  rierk  Maxwell  agreetl  with  Wcher  in  his  exjilanation  of 
^  'lit lality,  but  offered  an  explanation  of  retentivene^a 
t      tu  I'd  on  the  analogy  of  magnetism  to  mechanical  strain. 

To  use  his  own  symbols,  he  supposes  that  when  a  molecule 

►  is  deflectetl  by  a  magnetising  force,  X.  it  returns  to  its 
initial  (losition  when  X  is  removed,  if  the  angle  of  deflec- 
tion, /i,  of  its  axis  has  been  less  than  a  certain  limit,  fi^y 
If,  however,  ^„  has  been  exceeded,  it  does  not  completely 
return,  but  remains  with  its  axis  deflected  through  ari 
angle  ^  -  Z^^- 

But  under  theso  circumstances,  as  Ewing*  pointed  out, 
wo  should  expect,  on  sudden  reapplicition  and  withdrawal 
of  X,  to  obtain  a  purely  elastic  series  of  changes,  so  that 
this  modification  and  extension  of  Weber's  theory  does  not 
allow  of  the  existence  of  hysteresis. 

Am[H're's  theory  is  at  first  flight  very  [daustble,  and  goes 
a  little  further  than  any  other  theories  before  or  since  in 
stating  what  the  magnetism  of  a  molecule  actually  consists 
of.  It  is  based  on  tho  analogy  of  electric  currents,  and 
supposes  that  an  electric  current  flows  round  each  molecule 
in  a  closed  circuit  of  no  resistance,  and  that  neutrality  ia 
duo  to  a  miscellaneous,  and  magnetisation  to  a  symmetrical, 
arrangement  of  the  molecules. 

This  theory  has  this  advantage — shared  by  no  other — 
that  it  readily  accounts  for  many  of  the  observed  connec- 
tions between  magnetism  and  electricity  ;  but  a  serious 
objection  is  that,  as  far  as  we  know,  electric  currents 
cannot  exist  without  a  constant  expenditure  of  energy, 
and  in  any  case  we  do  not  know  what  an  electric  current 
consists  of. 

De  ia  Rive,  in  1853,  held  Weber's  views  concerning  the 
inherent  magnetism  of  every  molecule,  and  the  cause  of 
neutrality ;  but  he  recognised  reteutiveness.  and  assigned 
it  to  the  resistance  of  the  molecules  to  change  their  relative 
positions,  calling  this  resistance  **coercitive  force." 

Wiedemann  in  his  "  Galvanismus  "  gives  a  molecular 
theory,  which  is  in  some  respects  the  same  :is  that  heli)  at 
the  present  day.  In  that  work  be  states,  arjd  was  proljatily 
the  hrst  to  do  so,  that  neutrality  consists  of  a  Kynmietrical 
arrangement  of  the  molecules.  Hughes  lays  claim  to  the 
iirst  assertion  of  this  condition  of  neutrality.  Into  tho 
question  of  this  priority  I  do  not  pro[)osQ  to  enter  further. 
In  any  case,  Hughes  in  1883  formuluLod  a  very  complete 
theory  of    the  physical   conditions  which  accompany    the 
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states  of  neutrality  and  polarity,  and  since  these  assumptions, 
as  far  as  they  went,  constituted  lor  many  years  the  current 
creed,  I  think  they  are  worth  stating  in  fulK 

"  1.  That  each  molecule  of  a  piece  of  iron,  steel,  or 
other  magnetic  substance,  is  a  separate  and  independent 
magnet,  having  its  two  (K>l&a  and  distribution  of  magnetic 
polarity  exactly  the  same  as  its  total  evident  magnetism 
when  noticed  in  a  steel  bar  magnet. 

*'  2.  That  each  molecule  or  its  polarity  can  bo  rotated  in 
either  direction  upon  its  axis  by  torsion,  stress,  or  by 
physical  forces,  such  as  magnetism  and  electricity. 

"  3.  That  the  inherent  polarity  or  magnetism  of  each 
molecule  is  a  constant  quantity  like  gravity,  that  it  can  be 
neither  augmented  nor  destroyed. 

**  4.  That  when  we  have  external  neutrality,  or  no 
apparent  magnetism,  the  molecules,  or  their  polarities, 
arrange  themselves  so  as  to  satisfy  their  mutual  attraction 
by  the  shortest  path,  and  thus  form  a  complete  closed  circle 
of  attraction. 

5.  "  That  when  the  magnetism  becomes  evident,  the 
molecules,  or  their  polarities,  have  all  rotated  symmetrically 
in  a  given  direction,  producing  a  north  pole  if  rotated  in 
one  direction  as  regards  the  piece  of  steel,  or  a  south  pole  if 
rotated  in  the  opposite  direction.  Also,  that  in  evident 
magnetism  we  have  still  a  symmetrical  arrangement,  but 
one  whose  circles  of  attraction  are  not  completed  except 
through  an  external  armature  joining  both  poles. 

"  6.  That  we  have  permanent  magnetisation  when  the 
rigidity,  as  in  tempered  steel,  retains  the  molecules  in  a 
given  direction,  and  transient  magnetism  whenever  the 
molecules  rotate  in  comparative  freedom,  as  in  soft  iron."* 

The  last  clause  is  not  quite  correct  in  the  light  of  Ewing's 
later  exi>eriments  on  the  ratio  of  residual  to  induced 
magnetism,  inasmuch  as  soft  iron  is  undoubtedly  more 
retentive  than  tempered  steel  ;  and  clauses  4  and  5  may 
also  require  considerable  mollification,  but,  nevertheless, 
much  praise  is  due  to  Hughes  for  the  manner  in  which  he 
placed  some  of  the  physical  accompaniments  of  magnetisa- 
tion almost  beyond  the  region  of  B[>eculation,  by  his  very 
ingenious  and  indefatigable  applications  of  the  induction 
balance,  and  for  the  way  in  which,  before  bringing  forward 
this  theory,  he  suHniittod  the  Htatementa  in  it  to  experi- 
mental demonstration,  by  a  metho<i  of  investigation 
which  had  been  impossible  before  the  introduction  of  tho 
balance. 

Ewing's  experiments  on  hysteresis  and  retentiveness, 
though  they  do  not  form  the  basis  of  a  new  theory,  are  of 
great  service  in  exposing  the  weak  points  of  previous 
theories,  especially  those  of  Weber  and  Maxwell.  When 
he  recorded  the  results  of  those  experimentst  he  at  the 
same  time  stated  that  to  form  a  mechanical  conception  of 
the  process  of  magnetisation,  it  is  necessary  to  assume  an 
elastic  tendency  on  the  part  of  the  molecules  to  recover 
their  initial  position  when  displaced  ;  a  static  frictional 
resistance  opposing  such  displacement ;  and  also  a  viscous 
resistance  to  the  displacement — these  three  assumptions 
being  intended  to  account  for  residual  magnetism, 
hysteresis,  and  time-lag  respectively. 

But  quite  recently  Ewing's  own  views  have  undergone 
considerable  chancre,  in  consequence  of  experiments  which 
he  made  with  a  model  intended  to  illustrate  the  actual 
movements  of  the  molecules  of  magnetic  bodies,  and  in  a 
pa[ier  describing  these  experiments,  which  he  read  before 
the  Royiil  Society,  June  19,  1890,  he  says  that  although 
tho  motion  of  a  frictional  resistance  to  displacement  of  the 
molecules  accounts  well  for  hysteresis,  and  its  reduction  by 
vibrjition,  it  opposes  the  fact  that  some  magnetism  la 
induced  even  by  the  feeblest  magnetising  force.  He  then 
proceeds  to  work  out  a  theory  the  essence  of  which  is,  that 
it  is  not  neressary  to  suppose  that  any  forces  are  constrain- 
ing the  molecules,  except  those  due  to  their  own  mutual 
attnictioris  and  repulsions,  which  are  quite  sufticient  to 
uccount  for  the  dircctiunul  stability  of  the  molecules. 

Such  a  theory  accounts  well  for  effects  of  stress,  tem- 
pL-ralure,  vibration,  etc.,  upon  magnetic  quality.  It 
attributes  hysteresis  to  the  transition  of  a  system  of 
molecules  from  one  position  of  rest  to  another  through  an 
unstable  condition.     It  explains  why,  even  when  there  is 
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no  external  manifestation  of  magnetism,  magnetic  metals 
exhibit  hysteresis  in  their  general  physical  properties  with 
relation  to  stress^  etc.,  and  many  other  phenomena  too 
numerous  to  discuss  fully  here. 

Hopkinson  has  alw^ays  been  very  guarded  in  the  expres- 
sion of  his  own  views,  and  his  work  has  largely  consisted  in 
laying  a  solid  foundation  experimentally  for  the  building 
up  of  Bubsoquont  theory.  The  suggestions  which  he  has 
made  are  worthy  of  every  consideration.  He  ventures^  as 
an  explanation  of  the  striking  diflerence  between  the  three 
magnetic  metals  and  all  other  bodies,  that  ordinary 
temperatures  exceed  the  critical  temperatures  of  these 
bodies,  and  that  possibly  if  we  could  obtain  sufficiently 
low  temperatures  many  other  bodies  might  exhibit  ^)olarity. 
If  this  be  so,  another  question  receives  additional  weight — 
viz.,  Why  has  temperature  such  an  enormous  influence 
on  the  magnetic  properties  of  bodies  t 

A  careful  analysis  of  the  above  theories  brings  ub  to  the 
conclusion  that  we  are  at  present  quite  ignorant  of  the 
essential  nature  of  magnetism.  A  knowledge  of  its  physical 
accompaniments  is  quite  indispensable  to  the  formation  of 
a  true  theory  of  its  constitution,  and  in  this  respect  we  are 
presumably  on  the  high  road  to  the  ultimate  solution  of 
the  problem.  It  is  just  ftossible  that,  bearing  in  mind  (1) 
the  close  relationifhip  which  exists  between  magnetic  and 
electric  phenomena,  (2)  the  effect  of  magnetism  on  light 
and  of  light  on  magnetism,  (3)  the  important  part  which 
tem  peraturo  plays  in  the  possibility  of  the  extenial 
manifestations  of  magnetism,  any  theory  which  receives 
final  acceptance  may  be  found  to  introduce  electricity, 
light,  and  heat  as  essential  to  the  complete  manifestations 
of  magnetism. 

In  spite  of  all  the  advances  which  have  recently  been 
made  in  magnetism,  the  science  may  possibly  still  be  in  its 
infancy,  and  it  well  becomes  us  to  review  the  theories  of 
former  years  with  all  humility,  and  to  advance  and  hold 
our  present  notions  with  all  modesty  and  reserve,  not 
knowing  how  soon  these  also  may  bo  proved  to  be  inade- 
quate, and  therefore  appear  antiquated. 


UNDERGROUND   LIGHTING    MAINS    IN    PARIS.* 

BY  K.  DIKUDONNi. 

(Continued  fr<mi  page  177.) 

The  sector  conceded  to  the  Soci^t^  d'Eclairage  et  de 
Force  par  TElcctricit^  ia  of  large  extent,  special  considera- 
tions having  determined  certain  points  of  its  i>erimeter.  It 
extends  from  the  Grand  Boulevards  to  the  north  part  of 
the  Paris  Fortifications,  comprising  the  line  of  the  Boule- 
vards de  Magenta,  Strasbourg,  and  Bonne  Nouvelle,  the 
Place  de  la  Republique,  the  Rues  dee  Faubourgs  Saint- 
Martin,  and  Saint-Denis. 


indicate  the  central  stations  connected  to  the  diithhttai 
mains  by  feeders.  Only  one  pair  of  feeden  fron  a 
station  is  shown  ;  in  reality,  there  are  a  laz]gB  vth^- 
Pilot  wires,  leading  back  to  the  station,  reveal  ^e  |reo 
existing  at  the  several  points  of  attachment  of  feeder  \ 
network. 

Of  the  five  stations  mentioned,  two  receive  power  fnat 
central  high-tensiongeneratingstation  situated atSaint(^ 
on  the  banks  of  the  Seine,  these  two  being  the  statioof  dtfa 
BoulevardBarbt^sand  thoFaubourgSaint-Denis.  Contbaos 
current  transformers  reduce  the  high-tension  curreolUik 
pressure  of  124  volt«. 


Fio.  28. 

The  three  other  stations  produce  low-tension  cuijwft. 
each  having  their  generating  apparatus  of  boilers,  iMu 
engines, and  dynamos  supplemented  with  enormous  baturia 
of  accumulators  charged  in  parallel  with  the  lamps.  Fig.X 
shows  the  electric  arrangement  of  these  stationa.  IV 
negative  pole  of  the  dynamos,  the  accumulators,  and  one  d 
the  feeders  are  connected  to  the  negative  terminal  of  ik 
switchboard. 

The  lines  connecting  the  high-tension  station  to  the  tva 
sub-stations  in  Paris  are  partly  overhead  xnd  partly  xaim^ 
ground.  The  overhead  portion  is  formed  of  copper 
generally  bare,  carried  on  wooden  posts  by  m< 
double-bell  porcelain  insulators.  The  underj*roand 
of  these  is  carried  out  on  the  same  plan  as  that  of 
general  network  we  are  going  to  describe. 

In   general  the  conductors  are  formed    of   bare 
carried  by  porcelain  insulators,  sealed  with  sulphoTi 
galvanised   iron   stems.     The   latter  are   nicked   at 
end,  and  their  lower  extremity  is  also  sealed  with  snlphi 
into  an  iron  frame  placed  in  the  conduit.     Figs.  29  and 
show   these   cast-iron   plates,  with   their  sockets 
interiorly  for  receiving  the  insulator  supporta.     Figs, 
and   32   give  the   position   of   the   insulators    wit! 
conduit  shown  in  section.     The  first  of  these   showS' 
distributing  mains  and  feeders,  while  the  second  showi 
distributing  mains. 


l.^...X 


Fxo.  29. 


Fio.  27. 

This  large  district  is  supplied  from  five  central  stations 
situated  in  the  Rue  de  Bondy,  Rue  des  Filles-Dieu,  Quai 
de  la  Loire,  Faubourg  Saint-Denis,  and  Boulevard  Barbos. 

The  distributing  network  is  composed  of  two  conductors, 
fed  by  feeilers  which  maintain  an  almost  constant  difierence 
of  potential.  The  system  may  be  represented  schemati- 
cally, as  in  Fig.  27,  in  which    the    letters,  A,  B.  C,  D, 


Fia.  30. 


The  conduit  is  formed  of  cement  concrete  made  on 
spot,  and  laid  within  trenches  below  the  pavement     Hiii 
method  of  proceeding  enables  considerable  variation  frofl 
the  straight  to  be  made,  and  gives  the  power,  often 
useful,  of  being   able   to  run   curved  conduits,  and 
singularly    facilitating   the    laying.      The    cover     of 
conduit  is  formed  of  Hags  of  moulded  cement. 

The  cables  are  fastened  to  the  insulators  by   mean* 


THE  ELECTRICAL  fi^GlNEER,  OCTOBER  9,  1891.  347 


I  terew  clamp«  of  galvanieed  iron.  The  ineulators  are 
^  form  shown  in  Figs.  33  to  35.  They  are  furnished 
^Dpper  surface  with  two  lateral  projections  moulded 


Fio.  31. 


Flu.  :rj. 


the  body,  and  ribbed  on  their  lower  aurfaco  to  receive 
horizoDbal  bar  of  the  clamp.  The  cable  is  firmly  fixed, 
means  of  screws,  to  the  head  of  the  insulator.  This 
Dgement  is  a  modification,  brought  about  by  the  incon- 
Ipcea  experienced  in  the  Erst  type  of  insulators,  Figs. 


Fui.  35. 


ind  32,  where  the  square  lug  was  apt  to  be  broken  off 

inequal  tightening. 

(To  be  conlmud.) 


DRAWING  IN  CABLES. 


lie  minor  improvements  in  apparatus  frequently  are  of 
kt  assistance  in  saving  labour  and  troublo.  We  here 
b  illustrate  a  piece  of  apparatus  of  the  kind,  which  is 
pie,  cheap,  effective,  and  saves  a  good  deal  of  trouble 


and  money,  not  to  speak  of  the  leas  frequent  misuae  of 
hard  language. 

When  drawing  electric  cables  into  pipes,  Callender- 
Webber  cases,  or  other  conduits,  it  is  necessary  to  make  a 
secure  connection  between  the  cable  and  the  rope  by  which 
it  is  to  be  pulled  in.  It  is  also  necessary  that  such  connec- 
tions should  be  small  enough  to  pass  through  the  pipe  or 
case.  The  method  usually  adopted  at  present  is  to  make  a 
splice  by  cutting  out  the  centre  strands  of  the  conductor 
and  **  marrying  "  the  outer  strands  to  those  of  the  rope. 
The  grip  designed  by  Mr.  Voyeey  avoids  this  waste  of  time 
and  material.  It  C3nsi&t8  of  a  small  ferrule,  2in.  or  3in. 
long,  tapered  inside,  and  made  so  that  the  narrow  end  fits 
closely  to  the  conductor  for  the  cable.  The  ferrule  is 
[ilaced  oil  the  end  of  the  conductor,  narrow  end  foremost, 


Fifi.  1. 

the  insulation  being  cut  back  2in.  or  3in.,  according  to  the 
length  of  the  iemiTe.  When  in  position,  a  tapered  pin  is 
driven  into  the  centre  of  the  cable,  and  this  spreads  the 
strands  so  as  to  make  the  ferrule  grip  more  tightly  the 
more  it  is  pulled. 

On  to  the  end  of  the  rope  is  permanently  connected  a 
small  cap,  which  is  then  screwed  on  to  the  ferrule.  Thus, 
in  two  or  throe  minutes,  a  joint  (of  smaller  diameter  than 
the  cable)  can  be  made  CtLpabte  of  sustaining  any  strain 
required.  After  the  cable  is  drawu  in  the  ferrule  can  be 
easily  removed  by  taking  out  the  ta[>6red  pin,   which    is 


J 


provided  with  a  email  head,  so  that  it  can  be  knocked  out 
without  dilficulty.  It  has  also  great  advantage  over  an 
ordinary  splice,  which  may  '*  ruck  up  "  when  being  drawn 
over  sharp  benda.  The  saving  of  expense  and  time  may 
be  shown  by  giving  the  cost  of  the  present  method.  Let 
us  take  a  ^'/u  cable,  and  the  cost  is  as  follows  : 

8.  d. 
Jointer,  1^  hours  making  and  unmaking  splice    ...      1     U 

10  men  one  hour  awaiting  aanae    5    0 

1ft.  6in.  cable U     6 

Rope  waste,  tape  for  covering  splice,  etc 0    6 

18    0 

The  grip  has  been  successfully  used  in  drawing  in  cables 
into  Callender'a  casing,  and  its  action   is   perfect.     It  has  a 


Fto.  3. 

great  advantage  over  the  ordinary  splice  when  drawing 
round  sharp  bends.  It  has  been  estimated  that  the  cost  of 
preparation  for  drawing  in  a  ^V',,  cable  ia  about  IBs  ,  or  if 
the  men  hauling  can  be  elsewhere  employed,  and  have  not 
to  wait  on  the  jointer,  at  13s.,  the  greater  part  of  this  being 
due  to  destruction  of  cable.  With  the  patent  grip  a  joint 
is  made  in  a  couj>le  of  minutes  or  so,  instead  of  in  as  many 
hours,  and  the  waste  of  cable  ts  exceedingly  small.  The 
^rip  is  made  of  bar  steel,  so  as  to  have  it  as  strong  as 
possible.  The  accompanying  figures  explain  themselves. 
Fig.  1  shows  the  grip  as  fastened  to  the  cable.  Fig.  2,  a 
section  when  so  fast;  and  Fig.  3,  the  various  parts  in 
position. 
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THE    EUROPEAN    SIHS-EDISON    TORPEDO 
COMPANY. 

It  is  vulgar,  aud  uo  doubt  libelloas,  to  write  di 
company  promoted  that  it  is  a  swindle,  known  i 
inteuded  to  be  a  swindle ;  yet  if  the  truth  oou 
written,  that  is  just  the  description  of  a  large] 
centage  of  the  companies  floated  at  the  present^ 
We  are  unable  to  characterise  the  newly-pr 
Sims-Edisou  Company  by  any  such  vulgar  tit 
that  we  shonld  hesitate  to  do  so,  libel   or  no  1 
we   bad  the   necessary  information    to  judge 
particular  case.  There  are  only  two  ways  of  kno 
the  exact  status  of  a  compEkny:  (1)  by  being 
the  scenes  from  the  start,  (2)  waiting  for  the  '. 
time  to  prove  that  which  is  good.  There  is,  hou 
a    third    means     by    which    those     who    are 
wilfully  blind   may  see  a  little  and  imagine  n; 
The  blurred  outline,  and   the  utmost   stretch  <rfj 
imagination,  however,   fall   far  short    of 
So  it  is  in  discussing  the  probable  history  of  i 
Sims-Edison  Torpedo  Company.     The  real 
tion  at  our  command  or  at  tbe  comiuand  of 
investor,  is  so  meagre  that  from  it  alone  no  persosl 
ought  to  have  subscribed  a  single  halfpenny.    Thoiel 
who  have  applied  for  shares,  have  '*  gone  it  blini* 
They    may    have    drawn    a    winner,    though  thtj 
probability  points  rather  to  a  blank. 

To  particularise — this  company  has  beenlaundMil 

by  financiers  who  know  their  business.     They  btw 

simply  to  get  the  capital,  and  the  promoters  ub 

from  the  capital  the  prearranged  plunder.  Togetlhi 

capital  good  names  are  necessary — that  is,  names  a( 

men  unconnected  with  previous  great  failures,  aod 

in  whom  the  public  may  be  expected  to  have  some 

confidence.  A  certain  part  of  the  payment  to  vendon 

goes  mto  the  pockets  of  men  who  underwrite  tlw 

capital.     In  this  case  the  names  are    put  forward, 

and  i.*l  50,000  Koinehow  or  other  goes  to  the  vcudoiK 

Now   i;i50,000  out  of  X*20I,000,  the  capital  of  th* 

company,   is   a    large   slice,    but    it    leaves    i 

workijxg  capital.     In   other    words,  the  pru;.^._.„. 

states  distinctly  that  about  i;50,000  is  a  sufficient 

capital  for  the  company ;  yet  it  is  watered  to  abooi 

four  times  that  amount — or  for  every  £1  the  oom- 

l>any  gets,  i;3  is  paid  away.     What  does  it  get  for  this 

i  150,000  ?  A  series  of  patents,  benefits  of  applicafaoo 

for  patents,  patterns,  moulds,  designs,  etc.     We  will 

produce  designs,  moulds,  patterns,  and  patents  u 

good  as  these  have  yet  proved  to  be,  ad  lib.,  tad 

should  like  to  see  ;tl50,000  for  each  set.     But  there 

is  worse  behind.     There  are  1.000  founders'  sh&ree, 

aud  the  vendors,  of  course,  have  got  these,  as  tbef 

are  permitted  to  do ;  and  should  the  company  eua 

over  10  per  cent,  the  owners  of  the  founders'  shara» 

take  one-half  the  surplus.     Once  more,  what  is  tbe 

company  to  get  for  i:i50,000?  The  patents,  design*. 

etc.,  of  a  torpedo  controlled  by  electricity.      Now, 

there  are  five  hundred  men  in  this  country  any  one 

of  whom  will,  for  a  sum  of  ^500,  design  as  efTiciGnt 

an  electric  control  as  that  of  the  Sims-Edison wiU 

design  apiece  of  apparatus  that  shall  carry  an  explosive 
as  heavy  as  that  in  the  Sims-Edison  torpedo  ;  that  can 
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f    e  lowered  or  raised  out  of  tbe  water ;  that  can  be 
lovcd  through  the  water,  and  its  course  directed  as 
aaily  and   as   effectively  as  can   the   Siins-Edison 
^  jrpedo.    There  is  no  patent  in  designing  a  watertight 
^hamber,  for  example,  with  valves  electrically  con- 
rolled — that  can  be  filled  or  emptied  of  water  by 
^  iGCtncally-controUed  apparatus.     The  Sims-Edison 
^^Qechanisin  is,  no  doubt,  pretty ;  but  that  it  is  worth 
J150,000  is  placing  an  altogether  imaginative  value 
L    qoon  it.     Divide  that  amount  by  30,  and  you  have 
he  outside  value.     A  quotation  from  the  Times  is 
pven  in   the  prospectus,  in  which  the  advantages 

■  (f  the  application  of  the  Sims-Edison  design  to 
^Hfeboats    is   extolled.     No    one    with    an   extended 

tnowledge    of    the    subject    could     have     written 

.he    article   containing    the    paragraph,   and    only 

^me    revelling    in    the    depths    of    absolute    ignor- 

^mce     can     believe    what     it     says.       "  The    boat 

"^hey   have    designed    [not    built    or    tried j     could 

*  36  sent  through  the  surf  for  miles  up  and 
^^wn  the  coast  if  necessary."  etc.  No,  sir ;  no 
•^boat  ever  built  or  ever  designed  could  he  manoeuvred 
*iniles  up  and  down  the  coast  through  the  surf  during 
*»  heavy  storm  by  any  electrical  devices  at  present 
*^known,  the  boat  being  controlled  through  wires  con- 
fcnected  with  a  stationary  dynamo  on  shore.  If  the 
'~K50mpany  imagines  that  it  will  obtain  an  income  from 
I  the  construction  of  lifeboats  it  is  woefully  mistaken, 
■David's  example  will  be  followed,  and  we  shall  con- 

Itinue  to  use  the  boats  whose  qualities  and  capa- 
pbilities  are  known  by  long  trials,  and  not  put 
l! these  away  for  untried  concerns  even  to  please 
Ijpateutees  and  promoters.  Again,  the  English  Govern- 
ptment  probably  knows  mure  of  the  capabilities  of 
if  electrically-controlled  torpedoes  than  the  whole 
J- world  outside,  and  it  will  be  difticult  to  convince 
^ihem  that  Sims-Edison  has  produced  a  better 
|1  weapon  of  offence  and  defence  than  they  already 
^huve   in    the    Whitehead    aud    tbe    Tirennan.     We 

5  notice  that  mention  of  the  latter  torpedo  is  carefully 
left  out  of  the  prospectus.  A  closer  examination  of 
the  words  of  the  prospectus  will  show  how  indethiite 
is  its  language,  aud  how  easily  it  will  be  to  say  in 
the  future  this  or  that  was  not  promised.  In  fact, 
all  isBin'mise — thus ''is  believed  to  be";  **  among  the 
advantages  claimed";  "every  important  port  pre- 
sents a  field" ;  "  the  extent  of  the  demand  can  readily 
be  understood"  ;  "on  terms  the  directors  believe  to 
be";  "  have  expressed  their  willingness"  ;  "a  trial  has 
been  arranged  to  take  place";  "  should  this  company 
Bell,"  and  so  on.  A  paragraph  in  the  prospectus, 
evidently  intended  to  incite  investors,  is  to  the  effect 
that  the  United  States  Government  has  adopted 
this  torpedo.  That  may  be  so,  but  such  adoption  is 
no  benefit  to  the  '*  European  Sims-Edison  Com- 
pany," for  they  certainly  will  not  supply  the 
American  market.  Patents  have  been  obtained  in 
England,  France,  Belgium,  Austria,  Luxembourg, 
and  Italy.  Of  course  the  company  has  the  right 
to  future  applications  for  patents  in  Europe, 
India,  Burmah,  and  British  Colonies.  Has  appli- 
cation been  made  in  Germany,  and  if  so,  has  it 
been  refused  V     What  is  tbe  estimated  value  of  the 


Luxembourg  patent  ?  Is  it  added  to  make  a  more 
imposing  list  ?  What  about  Russia,  Greece,  Holland, 
Denmark,  Norway  and  Sweden, Turkey. and  Spain? 
These  countries  are  given  as  employing  torpedo- 
boats,  but  not  as  having  ratified  the  invention  by 
patents.  Altogether  the  prospectus  is  the  most 
badly  worded  of  any  we  have  ever  seen,  and  the 
whole  concern  seems  a  huge  joke  to  see  how  £ar  the 
public  will  have  confidence  in  a  sounding  title  and  a 
set  of  taking  names,  rather  than  a  keen  desire  to 
establish  a  paying  business.  Investors,  remember 
that  you  pay  away  £3  for  every  £1  usefully  employed 
by  the  company,  and  the  founders'  shares  take  the 
cake  when  there  is  any. 


THE  PROFESSION. 


Mr.  Cuthbert  Hall  in  an  article  given  elsewhere 
discusses  from  one  point  of  view  the  entrance  into 
the  profession  of  electrical  engineering.  We  are 
not  quite  sure  that  these  views  accord  with  the 
majority.  As  salaries  go,  £300  a  year  is  not  to  be 
despised,  nor  is  it  usually  thought  that  a  college- 
trained  man  is  better  than  one  who  has  worked  his 
way  up  through  the  shops.  We  shall  not,  however, 
attempt  to  discuss  the  whole  question,  but  only  to 
refer  to  one  point  that  is  too  firequently  overlooked 
by  young  men.  They  seem  to  imagine  that  if  a 
local  authority  advertises  for  an  official  to  fill 
a  newly-created  post  in  electrical  engineering 
matters,  that  othcial  is  to  expect  the  salary  of 
a  prime  minister  or  the  manager  of  a  Loudon 
gas  works.  Local  authorities  know  that  in  most 
instances  the  work  attached  to  the  new  department 
will  for  some  time  to  come  be  comparatively  light, 
and  that  it  will  grow  as  years  pass  on,  aud  light  and 
power  gradually  develop.  We  are  under  the  impres- 
sion, then,  that  to  expect  large  salaries  is  a  vain 
expectation,  and  tbat  interested  parties  had  better 
make  up  their  minds  to  accept  a  small  salary  and 
bope  for  its  increase  with  the  growth  of  their  work. 
Gas  mauagers  have  to  contemplate  the  gradual 
working  their  way  to  tbe  important  and  better  paid 
posts,  and  electrical  engineers  will  have  to  follow  the 
example  thus  set  them. 


ELECTRICAL  ENGINEERS  AT  PLAY. 

The  end  of  the  summer,  or  the  begimiing  of 
autumn,  sees  the  commencement  of  the  meeting 
season  which  holds  sway  during  the  long,  dark 
evenings.  Many  of  these  meetings  are  intended 
to  provide  mental  pabulum;  others,  and  probably 
the  better  appreciated,  provide  for  social  inter- 
course. The  meetings  of  the  Electro-Harmonic  are 
of  the  latter  kind.  They  form  an  excuse  for 
members  of  the  profession  to  release  their  business 
manner  and  to  meet  each  other  as  '*  hail  fellow 
well  met/'  Music,  vocal  and  instrumental,  is  the 
groat  attraction.  The  first  meeting  of  the  session 
was  held  on  Friday  evening  last,  when  our  artist 
was  smuggled  in  as  an  electrical  engineer,  aud  has 


I 


350 

THE  ELECTRICAL  ENGINEER,  OCTOBER  9,  1891.       ^ 

1 

^itm^^^mammmmm        1 

III  thu  accompanying  picture  endeavoured  to  delineate    ex|)eriiiient«  explain  themselves,  while^Fig.  3  is 
the  scene.     The  moment  he  has  chosen  is  one  when 
Mr.  Gatehouse  is  producing  sweet  sounds  from  that 
kiii^^  of  instruments,  the  violin.     The  next  concert 
of  the  society  is  on  November  (i. 


LAUFFEN    SWITCHBOARDS. 


view  of  the  transformer  as  described  in  our  i 
September  25th.  The  current  is  generated  at  6O-1 
at  Lauf^en  and  passed  through  fuses  and  low 
switches  to  the  transformer.     There  are  no  awitchef 


Fkj.  1.— Low-Tension  Switchboard. 

The    accompanying  ilhistrationa   of    the   switchboards, 
Figs.   1  and  3,  used  in  the  Laufien-Fraiikfort  transmission 


Fio.  2.— Switchboftrd  at  Lauffen. 


high-tension  circuity  but  the  current  passes  ihrod^ 
tension  fuses  of  three  sets  of  two  copper  wires  ^~ 
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15  millimeti'O  diameter  (about  No.  M  gauge),  6ft.  Gin. 
bngtb,  atietched  between  tbe  first  two  [Ktles.  The 
ie  of  the  300  h.p.  passes  through  these  six  thin  wires. 
ivery  railway  station  along  the  lino  is  a  stout  length  of 

•  wire  of  V-shape  inverted,  hung  over  the  three  wires, 


I'm,  3.— Lftuffen  Tranftforuier,     Sectional  Elevntion. 

can   be  dropped,  and  so   blow   the  fuses  should 
isity  arise. 


;  PROFESSION  OF  ELECTRICAL  ENGINEERING. 

BY   H.    CUTHBEUT  HALL. 

a  young  man,  or  youth  leaving  school^  wishing  to 
me  an  elertncal  engineer,  seeks  advice  as  to  what 
se  he  shall  pursue  in  order  to  achieve  the  desired  end^ 
usually  told  that  one  of  three  courses  is  open  to  him, 
n*  of  which  is  calculated  to  provide  him  in  a  greater  or 
legree  with  the  equipment  which  he  needs. 
he  is  pecuniarily  well  off,  he  may  go  to  a  university 
study  mathematics  and,  perhaps,  the  theory  of  elec- 
-V,  and  then  proceed,  on  leaving  the  uniTersity,  to 
:h  himself  to  a  firm  of  electrical  engineers  as  an  articled 
I,  there  gaining  that  practical  knowledge  of  his  profes- 
whicb  bis  university  training  will  enable  him  to  receive 
e  greatest  advantage.  Or  he  can,  without  any  special 
retical  training,  join  a  firm  immediately  on  leaving 
>1  and  endeavour  to  acquire  such  theoretical  knowledge 
(  attainable  after  his  day's  work  in  the  factory  is 
The  third  alternative  which  is  open  to  him  is  to 
one  of  the  numerous  technical  colleges  which  profess 
mbine  theoretical  with  practical  training,  and  to  turn 
efficient  engineers  after  a  one  year's,  two  years',  or 
J  years'  course. 

these  three  courses  the  former  is  undoubtedly  the 
as  by  following  it  a  man  is  enabled  to  acquire  both 
"Citical  and  practical  training  under  the  most  favourable 
itions.  The  second  course  probably  comes  next  in 
:  of  merit,  but  the  theoretical  training  is  necessarily 
d  at  a  great  disadvantage  by  the  fact  that  it  has  to  be 
led  when  the  student  is  wearied  with  physical  labour. 
third  course  is  perhaps  the  least  advantageous  of  the 
I,  as  in  the  endeavour  to  simultaneously  acquire 
ical  and  theoretical  knowledge  the  student  not 
^uently  fails  in  satisfactorily  acquiring  either  the  one 
e  other. 

hichever  course,  however,  is  ultimately  decided  upon 
lursued,  involves  tbe  expenditure  of  a  good  deal  of 
and  money,  and  the  person  in  question  not  unrea- 
>ly  looks  forward  to  receiving,  at  the  end  of  his  appren- 
lip,  a  return  in  some  measure  proportioned  to  the 
rle  and  expense  which  he  has  incurred     But  in  this 


respect  he  is,  in  nine  cases  out  of  ten,  most  grievously  dis- 
appointed ;  for  some  of  the  best  firms  of  electrical  engineers 
are  not  ashamed  to  ofler  men  of  exceptional  education, 
ability,  and  training,  salaries  which  would  be  regarded  as 
poor  by  the  average  City  clerk. 

To  the  uninitiated  it  would  seem  incredible  that  in  order 
to  properly  qualify  for  the  position  of  electrical  engineer  it 
should  be  necessary  to  spend  several  years  in  pre[)aration 
without  receiving  any  pecuniary  advantage,  and  to  have  to 
go  to  the  expense  of  paying  a  premium  and  college  fees,  1 
and  that  at  the  end  of  the  term  of  preparation  a  salary 
should  be  offered  very  little  higher  than  would  ba  paid  to 
a  raw  youth,  fresh  from  school,  on  entering  a  commercial 
house.  As  an  instance  of  what  frequently  occurs,  the  career, 
based  on  actual  facts,  of  an  electrical  onginoor  may  bo  cited, 
and  may,  perhaps,  prove  not  luiintereating.  It  is  briefly 
summed  up  as  follows  :  Preliminary  education  at  a  public 
school ;  proceeded  to  Cambridge  ;  came  out  in  the  mathe- 
matical tripos  a  fifth  wrangler ;  spent  three  years  as  an 
articled  pupil  at  a  well  known  firm  of  electrical  ongincore  ; 
became,  on  expiration  of  term  of  articled  pupilage,  a 
member  of  their  staff,  at  a  salary  of  £100  per  annum. 
Cost  of  throe  years  at  Cambridge,  about  £800 ;  premium 
to  firm  of  engineers,  £300;  salary  received  after  six  years' 
training,  £100  j>er  annum. 

Now  hero  is  the  case  of  a  man  of  considerable  ability,  as 
proved  by  the  degree  which  he  took,  laying  out  over 
£1,200  in  preparation,  and  after  six  years  receiving  a 
salary  of  only  £100  per  annum.  And  this  is  no  exaggerated 
case,  but  quite  as  good,  if  not  better,  than  is  the  fate  of 
nine  out  of  every  ten. 

In  reply,  it  may  be  urged  that  the  profession  offers  many 
prizes,  which  really  first-class  men  obtain ;  but  this  is  not 
the  caBe,  for  positions  in  England  worth  over  £500  per 
annum  are  decidedly  exceptional, 

A  short  time  ago  an  important  town  in  the  West  of 
England  advertised  for  an  electrical  engineer  to  take  charge 
of  the  central  lighting  station  there^  and  in  order  to  obtain 
80  important  a  position  a  man  would  certainly  have  had  to 
have  been  able  to  claim  a  considerable  experience  of  this 
class  of  work,  nor  would  it  have  been  of  much  use  for  a 
very  young  man  to  ofler  himself  for  the  post ;  yet  for  this 
important  position  the  paltry  salary  of  £300  per  annum  was 
offered.  A  director  of  several  large  electric  lighting  schemes 
recently  admitted  in  conversation  that  he  was  surprised  to 
find  for  what  low  salaries  really  efficient  men  could  be 
obtained,  and  the  enumeration  of  instances  might  be  i 
multiplied  of  men  holding  important  positions  in  connection 
with  electric  lighting  schemes  and  firms  of  electrical 
engineers,  at  a  remuneration  which  would  be  considered 
insufScient  for  a  responsible  man  engaged  in  a  branch  of 
commerce  which  required  no  technical  training  or  education 
above  that  afibrded  by  the  Board  schools. 

In  tbe  case  of  electric  lighting  schemes  some  slight 
excuse  may  be  offered  for  the  payment  of  such  low  salaries, 
because  in  so  many  instances  no  dividend  has  been  earned, 
but  where  a  firm  of  electrical  engineers  and  contractors  is 
in  question  it  is  notorious  that  large  fortunes  have  been 
made  of  late  years,  and  similar  excuses  cannot  therefore  be 
oflered  by  them  for  the  underpaying  of  their  employes 
which  so  frequently  exists. 

The  reasons  for  the  exceptionally  bad  position  of  electrical 
engineers,  as  compared  oven  with  other  classes  of  employ(!^s, 
are  several  in  number,  and,  perhaps,  even  a  cursory  inspec- 
tion of  them  may  suggest  at  any  rate  a  partial  cure. 

The  profession  has  undoubtedly  many  advantages.  The 
immunity  which  it  offers  from  the  dnidgery  of  the  desk  is 
a  great  attraction  to  many,  and  the  fact  that  applied  elec- 
tricity, as  a  science,  is  comparatively  in  its  infancy,  induces 
many-  to  join  the  ranks  of  electrical  engineet  ing  who  would 
feel  little  interest  in  more  beaten  tracks.  But  in  one  sense 
this  very  attractiveness  is  a  bane  of  the  engineer,  for  many 
men  are,  at  any  rate,  partially  reconciled  to  receiving 
inautiicient  salaries  because  of  their  fondness  for  the  work. 
But  the  primary  cause  of  the  low  salaries  which  are  paid  is 
undoubtcdl}'  to  be  found  in  ihe  fact  that  no  testis  imposed 
by  any  responsible  body  on  those  who  wish  to  enter  the 
profession.  In  fact,  anyone  can  call  himself  an  "  electrician," 
from  the  local  ironmonger  upwards.  The  consequence  is  that 
the  profession  is  crowdedwith  a  number  of  incapables,  whom 
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a  very  elementary  examination  would  probably  be  themeanR 
of  weeding  out.  Of  course  these  men  do  not  oftea  obtain 
responsible  positions,  but  the  fact  of  the  supply,  although 
of  an  inferior  (|U:iliLy,  being  so  large,  seriously  detrimentji 
those  who  are  really  competent  to  hold  positions  of  trust. 

Ignorance  and  inexperience  in  an  electrical  engineer  are 
productive  of  results  quite  as  disastrous  as  would  )>e  the 
display  of  similar  quiilities  in  many  professions  which  are 
now  privileged.  To  be  a  really  first-class  electriciil  engineer 
demands  much  patient  work  and  more  than  average  ability^ 
and  it  is  quite  time  that  some  duly  accredited  body  took 
in  hand  the  task  of  puttinj^  the  profession  of  electrical 
engineering  on  a  footing  better  befitting  its  dignity  and 
importance. 


SOME  DETAILS  OF  THE  CARE  AND  MANAGEMENT 
OF  AN  ARC  LIGHTING  SYSTEM  AS  PRACTISED 
IN  THE  MUNICIPAL  OF  ST.  LOUIS.* 

BY  JAMK8   I.   AYKR. 

As  central  station  men,  it  seems  to  me  that  we  should 
demand  of  each  other  as  much  knowledge  of  the  practice 
and  experience  as  it  is  practicable  to  give.  In  fact^  if  this 
association  is  to  be  useful^  our  meetings  shoui<l  be  largely 
"  experience  meetings,"  and  the  practical  e.xperienoe  of 
those  engaged  in  the  development  of  the  lighting  and 
kindred  industries,  if  given  liberally  at  each  meetings  would 
be  followed  closely  by  those  interested  in  the  production  of 
electrical  ap[»aratus  and  sup[)lies,  and  would  do  much  to 
advance  the  business  and  improve  ap[>liances.  Believing 
that  we  are  here,  a-s  central  Kiation  managers,  for  muttuil 
improvement  and  for  the  free  iriierchange  of  ide.is  ;uid 
experience,  I  have  presumed  to  present  you  with  .i  limit^id, 
though  doubtless  dry,  outline  of  the  practice  which  obtains 
in  the  central  station  under  the  writer's  charge. 

The  station,  as  designed,  has  a  working  capacity  of  6,O0Q 
arc  lights,  and  is  rrow  operating  daily  3^500,  and  about  200 
constant-current  motors.  Two  thousand  of  these  lights  uro 
distributed  over  iiu  area  of  60  square  miles,  suspended 
between  and  from  poles  50ft.  and  65ft.  in  length,  at  a 
height  of  from  35ft.  to  50ft.  above  the  roadwiiy,  an  averat^e 
distance  ajmrt  of  about  900ft.,  and  used  for  street  lighting. 
The  motors  and  about  1,500  lara[m  are  operated  for  the 
usual  varied  service  of  private  consumers.  Sixty-nine 
circuits  supply  the  lamps  and  motors,  containing  about 
1,200  miles  of  wire  and  supported  on  12,000  poles. 

For  generating  the  current,  we  have  six  600-h.p.  Corliss 
enpues,  which  drive  300ft.  of  shafting,  from  which  are 
driven  65  60-Iight,  and  12  80-light  2,000-c.p.  arc  dynamos. 
The  arrangement  of  the  dynamos  is  such  that  we  have 
ample  room  for  the  care  of  85  machines  on  a  floor  space  of 
about  lOOft.  by  45ft.,  and  are  able  to  operate  a  lar^e  number 
of  dynamos  with  a  very  limited  amount  of  help.  Four 
boys,  and  one  young  man  of  very  limited  experience,  care 
for  all  the  machines  during  the  night,  in  an  entirely  satis- 
factory manner;  while  a  suitable  man,  with  three  assistants, 
give  ihe  necessary  care  to  tbe  dynamos  during  the  day. 

Thirty-one  trimmers,  with  horses  and  carts,  travel  about 
500  miles  a  day  to  renew  the  carbons  in  the  street  lamps. 
The  average  number  of  lamps  to  each  of  these  trimmers  \a 
68.  Sixteen  trimmers  care  for  the  1,500  commercial  lamps. 
Five  inspectors,  or  troublemen,  with  carts  and  horses,  care 
for  tbe  lines  night  and  day»  answer  fire-alarms,  locate  faults 
and  correct  minor  troubles  on  tbe  lines.  Two  day  aud  two 
night  inspectors  care  for  the  commercial  arc  and  2,500 
incandescent  lamps.  A  stable  of  20  horses,  in  addition  to 
the  40  horses  owned  by  the  trimmers  and  inspectors,  is 
requiied.  The  maintenance  of  60  vehicles  justifies  a 
blacksmith  and  waggon  shop,  whicb,  with  the  stable, 
require  the  service  of  eight  men.  Two  men  care  for  tbe 
shafting  and  three  engineers  and  four  oilers  for  the  engine- 
room.  In  the  boiler-house,  where  there  are  19  300-h.p. 
boilers,  there  are  two  pump  men,  with  two  assistants,  12 
stokers,  one  boiler  cleaner,  and  six  coal  shovelera.  These, 
together  with  an  average  force  of  35  lino  and  ground  men^ 
foremen,  chief  trimmer,  chief  in8|>ector,  superintendent  of 
linos,  storekeeper,  re|>air  shop  employrs,  carpetiters,  clerks^ 
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etc.,  constitute  a  force  of  about  170  men. 
percentage  of  these  men  are  called  upon  to 
which  are  simple,  yet,  because  of  their  extremi 
are  not  thoroughly  comprehended  by  them.     To  g 
best  results,  each  man  requires  clearly  written 
of  them  as  possible  and   their  rigid  onforccm« 
practice  this  is  the  wise  way  to  put  it ;    but  it  i«| 
necessary  that  it  be  so  with  a  large  force,  whe 
the  men  do  their  work  inde(>endently  and  fr 
constant  supervision  of  a  foreman. 

In  the  room  used  as  an  office  at  the  station 
spectors  and  foremen  are  city  maps,  mounted  oa 
where  the  locations  of  the  lamps  are  indicated  bjj 
the  circuits  by  strings.  For  the  central  part  of 
where  there  are  many  circuits  on  the  same  line 
each  circuit  is  shown  on  a  separate  map  of  that  i 
number  of  printed  slips,  which  represent  a  pole  ' 
arms,  indicate  the  location  of  the  wires  on  thepQ 
difterent  streets  traversed  by  the  different  circB 
change  of  circuits  is  noted  on  a  separate  blank 
work  is  ordered,  and  when  completed  the  m^ps  i 
rected  to  correspond.  It  takes  but  a  few  days  !■ 
to  become  quite  familiar  with  the  circuits,  by  keeH 
so  conspicuously  placed.  In  large  statioiis  this  OM 
indicating  circuits  is  almost  indispensable,  and  witj 
of  great  value  if  used  in  smaller  ones.  ^ 

For  testing  purposes  we  have  a  portable  tachifl 
indicating  speeds,  two  Thomson  indicators  for  thalj 
a  recording  steam  gauge,  two  standard  ammet 
voltmeter  reading  to  5,000  volts  for  the  dynamo 
each  circuit  a  spring  socket  for  attaching  amme 
current  indicator  for  indicating  the  direction  the] 
flowing  through  the  circuit ;  near  the  lightninff 
on  the  upper  floor,  a  switchboard  s{)ecially 
testing  only  ;  a  Wheatstone  bridge,  magneto  bell 
engines  are  indicated  once  each  day. 

Eva()oration  boiler  tests  are  made  every  mo^ 
that  the  quality  of  coal  is  maintiiined  at  the  stauii 
the  circuits  are  tested  four  times  each  day.  All  live 
during  the  day  are  tested  for  grounds,  and  all  ot 
apparent  open  circuits  as  well.  In  addition  to  this, 
cuits  aie  tested  while  alive  by  taking  volt  and  a 
readings  simultaneously.  The  tuimber  of  miles  of  n 
number  of  lam[>s  being  known,  any  material  inc 
energy  consumed  gives  evidence  of  a  fault  not  ah 
discovered  by  other  methods.  In  testing  for 
circuits  not  alive  a  strong  magneto  bell  is  as 
other  testing  a  battery  current  of  from  30  to  ■ 
used,  and  the  circuit  is  required  to  [wssat  least  ofl 
to  operate  an  ordinary  call  bell.  When  this  bell  ii 
in  series  with  a  circuit  which  has  more  resistas 
will  pass  this  current  at  the  pressure,  the  circus 
once  inspected  afid  the  fault  located.  In  locat 
trouble^  one  side  of  the  bell  circuit  is  connected  to 
and  the  other  to  earth.  The  inspector  or  trou 
carries  a  similar  bell  with  him,  which  he  connects  i 
with  the  earth  and  line  at  various  i>oints,  nntil  the 
located.  The  vahie  of  circuit  testing  with  low  vol 
keenly  appreciated  by  those  who  have  practised  it. 
the  circuits  are  alive,  ammeter  readings  are  recontai 
two  hours,  and  all  readings  are  from  the  same  instr 
These  instruments  are  arranged  so  as  to  be  read  m 
in  aeriea,  and  one  is  used  to  check  on  the  other. 

The  stopping  and  starting  of  engines  and  )>oila 
dynamos,  circuits,  etc.,  are  all  recordeil  on  ropor 
those  in  charge  of  the  different  departments.    Kscli 
trimmer,  line  foreman,  storekeeper,  and  all  hc^adsl 
ments  make  daily   rejiorts  of   work  done,   andj 
material  used  by  them.     Each  trimmer  is  cha 
certain  number  of  demerits  for  each  fault  on  j 
such  as  defective  or  dirty  lamps,  broken  or   dir 
carbons  used  in  excess  of  the  required  num> 
each  month  prizes  are  awarded  to  those  hnving 
records. 

The  advantage  of  using  vehicles  for  trimmers  foraJ 
lighting  work  is  being  recognised.  Pro\'ide  u  nu 
proper  appliances  and  your  service  will  improve.  Hi 
carry  all  that  he  should  and  walk  long  distances,  not 
take  the  same  care  when  he  is  worn  out  with  tr 
he  otherwise  would.    We  find  it  desirable  for  th 
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to  own  and  care  for  his  own  horse,  while  thtj  comi>any  pro- 
"  08  a  Buitable  vehicle  and  harness,  which  he  turns  into  the 
hie  once  *  week   for  inspection,  cleaning,  and  rejwiirs, 
ben  needed. 

Wo  select  frum  our  linemen  those  whom  we  class  as 
pectors  or  troublemen,  who  are  equipped  with  a  light- 
Taoning  cart,  with  ik  suitable  place  for  the  storage  of  all 
tools  necessary  to  use  in  an  emergency.     In  addition  to  the 
special   duty  required  of  them  during  storms  or  at  fires, 
these  men  correct  all  minor  troubles  reported  to  the  office 
va  various  sources.     During  the  first  year's  oi>eratiDna 
e  average  time  lost,  due  to  open  circuits  at  night — that 
is,  the  average  time  lost  from  the  time  the  circuit  was 
opened  until  it  wiis  closed  and  the  hghts  re&torod — was  an 
hour  and  five  mir.utes,  notwithstanding  that  all  circuits  are 
ore  than  10  miles  in  length.     When  these  troubles  occur, 
is  almost  always  during  a  storm  ;  but  the  conveyances 
ith  which  they  are  provided,  and  their  thorough  knowledge 
the  circuits,  enable   them   to  become  very  expert  in 
ting  and   correcting  troubles.     During  the    past   year 
learly    Id   }>er   cent  of    all   the   calls  answered    by    our 
ubleraen  were  to  correct  troubles  on  the  lines  of  other 
m^mnies.     Because  we  have  wires  all  over  the  city,  the 
lice,  and  the  public  generally,  think  that  all  the  wires 
ilong  to  us,  and,  when  they  discover  any  trouble  with 
em,  ai'e  very  apt  to  report  the  same   by  telephone  to 
r  station.     During  the  entiie  24  hours  there   ia  always 
tne  jnan  on  duty,  ready  to  answer   just  such  calls  and 
rrect  the  troubles. 

All  arc  lamps,  before  leaving  the  station,  are  pJacei]  in  a 
t  rack,  where  they  are  supplied  with  a  current  main- 
jned  absolutely  conslant  Voltmeter  readings  are  noted 
n  after  the  lamps  have  been  lighted,  when  the  carbons 
about  half  consumed,  and  also  when  they  are  btirned 
iiiie  short.  During  the  early  jmrt  of  the  burning  the  lamp 
adjusted  so  that  the  readings,  taken  at  tlitee  diflerent 
ints,  give  an  average  reading  of  46  volts.  In  case  of 
louble  lam()5,  this  work  is  carried  out  on  both  rods.  This 
eme  care  in  regard  to  a<ijnstnieiiL  we  regard  as  absolutoiy 
ecessary.  If  a  lamp  ia  i>ermittcd  to  consume  its  carbona, 
any  fault  which  would  not  be  discovered  by  a  brief  test  is 
quite  likely  to  develop.  To  determine  the  length  of  arc  by 
the  current  and  voltage  is  more  likely  to  result  in  uniform 
lamps  than  were  tested  by  the  eye.  With  10  lamps, 
adjusted  to  burn  at  an  average  of  46  volts,  with  9r)-10 
am[»cros,  the  average  number  of  watts  per  lamp  was  436. 
Without  changing  the  adjustment  uf  the  lam]>s.  ihe  current 
was  increaseii  to  9-8-10  amperes,  and  there  was  an  average 
consumption  of  524  watts  per  lamj),  an  increase  of  20  per 
cent,  of  energy,  and  by  increasing  the  current  to  IC  amperes 
the  average  number  of  watte  jjcr  lamp  was  550,  the 
average  voltage  58,  the  increase  abuve  nurmal  being  33  per 
cent.  That  means  33  per  cent,  mure  coal,  33  per  cent. 
more  work  at  your  dynamo,  31  |*er  cent,  less  cai>acity  in 
your  dynamo,  and  probably  33  [jor  cefit.  los'S  life  in  your 
armature.  One  is  apt  to  think  that  the  ditTerence  between 
8-5-10  and  10  amperes,  when  supplied  to  the  lamp,  is  otdy 
a  difference  of  5  or  10  per  cent.,  which  i^  nut  very  serious. 
This  would  be  true  if  the  lamp  were  adjusted  each  time 
for  the  ami^Ksre  current  it  was  to  be  operated  with.  To 
those  who  have  not  made  this  oxpcrimutit,  perhaps,  a 
portion  of  the  mystery  as  to  whore  the  coal  goes  will  be 
cleared  up.  By  using  the  ammeter  and  voltmeter  for 
adjusting  the  Um[is,  and  then  seeint;  that  the  circuits 
are  provided  with  the  same  ampere  current  indicated  by 
the  same  ammeter,  one  will  be  apt  to  bring  about  like  con- 
ditions in  all  lamps ;  at  least,  they  are  more  likely  to  be 
uniform  than  if  independent  ammeters  arc  used  on  each 
circuit.  B}'  reference  to  this  statement  relative  to  the 
amount  of  energy  consumed  by  change  of  current,  it  will 
be  easy  to  see  how  expensive  one  or  two  low  lamps  would 
be  on  a  circuit  where  the  operator,  to  correct  the  trouble, 
supplies  them  with  current  enough  to  make  them  bright. 
Of  course  it  is  understood  that  hotter  service  as  well  is 
obtained  by  operating  the  circuits  with  no  more  current 
than  that  for  which  the  lamps  are  adjusted.  In  this  con- 
nection. I  believe  it  is  proper  to  again  call  attention  to  the 
well-worn  subject  of  connections.  A  great  deal  of  time 
and  trouble  is  spent  in  soldering  joints,  and  when  the  lines 
are  led  to  the  lamp  they  are  apt  to  be  poked  into  the 


binding  iK)stfi,  held  with  set  screws  indifferently  tightened, 
and  between  these  binding  posts  and  the  lamp  connections 
proper  there  are  perhaps  three  oi  four,  if  not  more,  indif- 
"lerent  contacts,  all  of  which  look  very  well  in  the  factory, 
but  are  very  bad  after  a  few  months'  service.     Hanger- 
boards  should  be  used  which  have  the  line  wire  solderml  to 
coimuctiuns  which  cannot  get  loose.     In  our  practice  we 
accomplish  thi^  by  using  about  18in.  of  flexible  insulated 
cable,    which    is   soldered     to    the    hanger-board  binding 
posts  at  the  station  (cut-out  boxes  are   treated  in  the  sumo 
manner),  leaving  the  lineman  nothing  but  an  ordinary  line 
joint  to  make,  which  can  be  easily  done  outside.     Where 
lamp    are    suspended    from    the    hanger-boards    by   the 
hooks    which  conduct    the   current,    wo    always  insist  on 
some   character  of  second   connection    being  made  to  the 
lamp  besides  this.     A  simple  way  to  do  this  is  to  take  some 
small  wire  and  tie  the  hooK  to  the  loop,  in  much  the  same 
manner  as  you  would  with  a  piece  of  twine.     We  have  no 
screw  connections  anywhere  in  our  circuits,   and  with  a 
little  ingenuity  and  care  they  can  l}e  avoided  always  in  arc 
lighting  circuits.     By  the  use  of  a  s{>ecial  socket  in  each 
circuit  for  connecting  an  ammeter,  we  are  able  to  take  the 
readings  with  volt  and  ammeter,  and  get  a  correct  indica- 
tion of  the  actual  consumption  of  energy  on  a  circuit  while 
in  operation.     With. data  relative  to  the  number  of  lamps 
in  service,  and  the   number  of  miles  and  size  of  wire,  we 
are  able  to  discover  any  excessive  consumption  of  energy 
and  prevent  the  development  of  a  scries  of  little  faults, 
which  in  a  short  time  grow  to  bo  very  serious  ones  if  {>er- 
mittcd  to  continue.     Usually  these  readings   are  taken   on 
each  circuit  three  timo.s  a  week,  atul  during  the  time   these 
observations  are    made    indicator  cards   are   taken    from 
the  engines.     From  these  two  sources  we  get  the  actual 
consum|ition   of   electrical   energy    per    circuit    and    (>er 
engine.     We  also  got  the  indicated  horse-(K>wer.     From  a 
set  of  11  obaervations,  takon   from  July  30  to  August  28, 
at  vai'ioua  hours  during  the  night  run,  the  station  shows  an 
ttticiency,    between   indicittc*!    horsepower    and   electrical 
horse-power,  at  dynamo  terminals  of  74*9  par  cent.,  ranging 
from  70*3  per  cent.,  tho  lowest,  to  77'5  |>er  cent ,  the  highest 
eHkieriry  shown.     The  circuit  readiriga  indicate  an  average 
consumption  of  energy  per  lamp  of  about  six-tenths  of  an 
electrical  horse-power.     The  average  indicated  horse  power 
is  about  eight-tenths  [>er  lamp.     A  good  condition  of  the 
circuits   ia   maintained   constantly,   because  any  neglect  in 
any  department  ia  quickly  shown  by  tho  data  obtained  from 
our  records     Some  months  ago,  when  press  of  business 
caused   the    measurement    of    circuits    to    bo    neglected 
for  a  few    weeks,  the    writer  discovered    an  increase  of 
over  10  j>er  cent,  in  the  consumption  of  fuel,  when  there 
should   have   been   a   slight   decrease.      An   investigation 
showed  that  an  accident  to  an   ammeter  had   caused  a  false 
reading,  which  increased  the  cost  of  fuel  alotie  about  IGdoU. 
a  day.     The  diiference  in  the  appearance  of  the  lamps  was 
not  such  as  to  call   forth  special  comments  then   by  those 
interested,   yet   when   the   fault  was    discovered,  it    was 
remembered  that  some  seemetl  to  have  been  burning  high 
for  a  week  or  two.     On  suburban  circuits  on  long  loops  it 
is  our  practice  to  place  cut-out  boxes  on  the  pole  where  the 
line  branches.     This  saves  a  great  deal  of  time   in  locating 
troubles,  but  let  me  add  that  uidcss  a  throroughly   water- 
tight and  substantial  cut-out  is  used,  it  will  prove  more  of 
an  arnioyance  than  an  advantage.   A  log  of  each  circuit  and. 
dynamo,  as  well  as  of  engines  atul  boilers,  is  a  ver)'  satis- ^ 
factory  and  desirable  {>artof  the  records,  and  will  freipiently 
assist  materially  in  locating  troubles  and  saving  expense- 
Throughout  the  country  it  is  almost  the  universal  prac? 
tice  to  wire   for  arc  lights  without  cost  to  the  customer^ 
There  is  no  valid  reason  for  this  custom,  and  for  more  than 
a  year  it  has  been  our  custom  to  charge  for  cost  of  labour, 
with  the  result  of  reducing  expenses  more  than  GOOdols, 
per  month.     In  every  case  where  lamps  are  discontinued  in 
the  spring,  we  require  a  contract  for  fall  and  winter  service, 
else  the  wires  are  removed  when  the  lamp  is  taken  down. 
We  invariably  cut  down  the  line  between  the  house  and 
pole  where  the  service  is  discontinued  for  the  season,  though 
it  is  to  be  renewed  later.     To  induce  annual  contracts,  a 
rebate  of  5  per  cent,  is  given  at  the  expiration  of  the  year, 
and  is  found  to  work  to  advantage. 

(To  be  cmUinued,) 
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THE  KEYS'  COMPANY'S  GALVANOMETER. 


The  galvanometer  of  the  Allgeraeine  Elektricitiits 
Gesellschaft,  of  Berlin,  for  whom  Keys*  Electric  Company 
are  the  representatives  for  this  country  and  the  colonies, 
has  the  advantages  of  great  reliability,  and  the  readiness 
with  which  the  records  can  bo  road  off  without  entailing 
the  necessity  for  any  intricate  calculations. 

The  accompanying  illustration  shows  the  compact  and 
convenient  form  of  the  instrument,  which  is  suitable  equally 
for  the  determination  of  insulation  resistances,  for  testing 


galvanometer  in  series,  so  that  the  deflection  of  the  seed^ 
gives  a  direct  determination  of  the  outer  resistance.  vh>i, 
owing  to  its  having  been  standardised  before  leaving  IW 
works,  can  be  read  off  withbut  further  calculation  or  tniiUi 
upon  the  calibration  tables  to  be  seen  close  to  the  scftle 

A  spindle,  with  finely-pointed  ends   set    in   agate,  earns 
at  one  end  and  within  the  coils  a  strong  magnet,  anid  akfPi 
them  a  light  pointer  which  plays  over  a  finely -dividedfiak  , 
The  large  number  of  turns  of  fine  copper  wire,  wc 
sectionsj  leading  to  the  binding  screw,  b^  (or  b^)  [ 
selection  of  the  number  of  turns  employed  to  be  so  ai^ 
correspond  with  the  amount  of  resistance. 


use,  as  well  as  for 
and   ordinary  line 


$ 


joints,  and  for  laboratory  and  work&ho[ 
installation  work,  central  station  use, 
testing.      Resistances  of   500  to  1,000,000  ohma  can   be 
measured  with  an  exactness  quite  sufHcient  for  moat  prac- 
tical purposes. 

These  instiiiiuents  consist  of  an  exceeding  sensitive 
galvanometer,  connected  with  a  dry  battery  of  the  moat 
approved  form,  in  the  manner  explained  by  the  annexed 
cut,  Fig.  2,  whoro  T  B  represents  the  battery,  0  the  galvano- 
meter, having  an  outer  coil  of  1,500  turns  of  fine  wire  and 
an  inner  coil  of  150  turns  of  stouter  wire  ;  a  one  terminal, 
and   bj   and   b^  (as   may  be   required)  the   other,  to  which 


the  outside  resistance 
TbJs    ktter    is    thus 


to  be  measured  must 
connected   with   the 


be  attached, 
battery   and 


The  dry  battery  is  of  high  E.M.F.  and  great  constAnev. 
The  instrument  case  is  well  nickolledt  and  the  whoM 
secured  in  a  neat  polished  wooden  box  furnished  vfth 
straps,  so  as  to  be  convetu'ently  portable,  and  rmj 
compact. 

The  other  illustrations,  Figs.  3,  4,  and  ri,  show  a  fewof 
the  many  ways  in  which  it  may  be  employed  :  I.  InsuUtioa 
tests  between  commutatoi  and  spindle.  XL  Insulation  testi 
between  magnet  coils  and  iron  parts  in  dynamos,  etc.  lit. 
Insulation  test*  between  field  magnets  and  armature.  IV. 
Insulation  tests  between  armature  and  earth.  V.  Circuit' 
'testing  for  earth  or  bad  joint, 

Two  sizes  are  made — one  for  resistances  up  to  5OO,0O0| 
the  other  up  to  1,000,000  ohms. 


<^iiiirf* 
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DOUBLE-POLE  SWITCHES. 

The  practice  of  placing  switches  in  both   patha  of  an 

ectric   lighting   circuit,   especiaHy  at    the    entrance    to 

ildiuga  which  are  6U[)plie<i  with  electric  current  from 

intra!  station  supply  mains,  hiis  much  to  recomniond  it. 

"  en  switches  are  so  arranged,  the  current  may  lie  shut 

from  all  contact  with  the  house  wires,  cxcej>t  while  the 

ips  are  actually  burning  ;  and  so  the  risk  of  leakage  bo 

ned  and  the  possibility  of  damage  to  the  insulation 

caused  by  the  constant  strain  on  the  dielectric  be  minimised. 


Messrs.  Wooiihuuse  and  lC;iwaori  have  lately  introduced 

}     tyi)e8  of  double-polo  switches  which  combine,  on  one  base 

I     and  with  one  movemeutj  the  action  of  two  separate  ordinary 

^     switches.     Our  illustration  shows  the  form  given  to  those 

intended  for  ordinary  pressures.     It  is  "quick-break,"  the 

handle  is   fitted  loosely,  and  powerful  springs  come  into 

play   and   break   both   circuits   simultaneously.      Care   is 

taken  to  insulate  the  two   circtiita  completely  from  one 

another,  and   to  maintain  the  high-class  character  of  their 

switches. 


/ 


ARTIFfCIAL  RAINMAKING.* 

BY  PROF.  KDWIN  J.  HOUSTON. 

Whenever  a  large  mass  of  air  is  cooled  below  the  temj>ora- 
ture  of  its  dew  point,  the  moisture  it  can  no  longer  hold 
as  invisible  vapour  becomes  visible.  If  the  reduction  of 
temperature  be  but  slight^  the  vapour  appears  as  fog,  mist, 
or  cloud ;  if  the  reduction  be  considerable,  as  rain  or  snow. 

There  has  bceji  no  little  attention  given  lately  to  the 
question  as  to  whether  or  not  rain  can  be  caused  to  fall  at 
pleasure  on  any  given  section  of  the  earth — rain  machines, 
or  artificial  rain  producers,  conaieting  essentially  of  devices 
whereby  explosions  of  nitro-glyceriiie,  or  other  similar  sub- 
stances, are  obtained  at  fairly  considerably  elevations  in 
mid-air,  have  been  tried  in  different  forms.  As  to  the 
success  of  these  attempts  at  the  artifictal  production  of 
rain,  the  testimony  appears  to  be  uncertain  or  contradictory. 

The  idea  of  rainmaking  by  mid-air  explosions  is  probably 
based  on  the  rains  that  are  generally  believed  to  attend  or 
follow  great  battles,  Fourth  of  July  celebrations  of  the 
Chinese  character,  and  volcanic  eruptions.  Passing  by  the 
evidencoa  produced  by  either  the  warlike  or  the  peaceful 
burning  of  gunpowder,  which  at  best  are  but  vague,  it  may 
be  remarked  that  volcaaic  eruptions  may  produce  very 
heavy  rainfalls,  not  only  because  the  force  of  the  eruption 
and  the  intense  heat  cause  upward  currents  in  the  air,  but 
also  because  of  the  vast  quantities  of  vapour  of  water  that 
escape  from  most  volcanoes  during  their  eruptions. 

Thsre  is  a  fascination  in  witnessing  man's  struggle  with 
the  forces  of  nature — a  struggle,  be  it  understood,  not  made 

*  Paper  read  before  the  Electric&l  Section  of  the  Franklin 
Institute,  Sept.  Hth,  1891. 
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to  oppose  such  forces,  but  rather  to  direct  them.  The 
former  effort  would  be  foolish  ;  the  latter  must  meet  with 
success,  if  properly  directed. 

Do  the  scientific  facts,  as  far  as  known  to  meteorology, 
give  any  encouragement  for  the  continuance  of  the  efforts 
of  the  would-be  rainmakers  ?     Let  us  enquire. 

It  is  now  generally  agreed  that  the  lowering  of  tempera- 
ture necessary  for  the  production  of  lain  may  be  obtained 
in  the  following  ways  : 

1.  By  the  intermingling  of  masses  of  warm  and  cold  air. 

2.  By  the  cairying  of  warm  moist  air  into  a  cold  place. 
In  any  case  the  cause  of  the  rain  is,  briefly,  the  cooling  of 

the  air  until  it  is  unable  to  retain  all  the  moisture  it 
formerly  held  as  invisible  vapour,  and  deposits  the  excess 
in  a  visible  form  as  rain. 

The  quantity  of  the  rainfall  will,  therefore,  depend  both 
on  the  amount  of  moisture  present  in  the  air,  and  on  the 
extent  of  reduction  of  temperature  produced. 

The  first  method — viz.,  the  lowering  of  temperature  by 
the  intermingling  of  masses  of  warm  and  cold  air — can 
never  produce  any  very  considerable  rainfall,  since,  though 
the  warm  air  is  coole<i  by  its  mixture  with  cold  air — and 
the  tendency  is,  therefore,  to  cause  the  mixed  air  to  become 
relativoly  moistor — yet  at  the  same  time  the  cold  air  is  made 
warmer,  and,  therefore,  relatively  drier.  Drizzling  rains 
might  be  produced  in  this  manner,  but  scarcely  ever  heavy 
rainfalls,  unless  both  the  cold  and  the  warm  air  contain 
large  quantities  of  moisture. 

There  remains,  therefore,  but  the  second  way  of  lowering 
the  temperature  of  the  air — viz,  by  the  carrying  of  the 
warm  air  into  a  colder  place.  This  can  be  accomplished  in 
three  diflferont  ways  : 

1.  By  a  change  of  latitude,  or  by  a  warm  moist  air 
blowing  into  a  colder  latitude.  In  general,  the  ef|uatorial 
currents  blowing  toward  the  poles  are  the  chief  rain 
producers. 

2.  By  a  change  in  altitude,  effected  by  an  ascending 
current  due  to  a  heated  area.  Here  the  lowering  of  the 
temperature  is  due  not  only  to  the  cold  of  elevation,  but 
also  to  that  produced  by  the  expansion  of  the  air  under 
lower  pressure 

3.  By  a  change  in  altitude,  due  to  a  mountain  range 
opposing  the  progress  of  a  wind,  and  thereby  necessitating 
its  gradually  creeping  up  the  sides  of  the  mountain. 

In  any  of  these  ways  hsavy  rains  may  be  produced  and, 
in  point  of  fact,  they  are  probably  the  only  ways  in  which 
heavy  rains  are  generally  [>roduced. 

Applying  the  preceding  principles  to  the  case  of  the 
modern  rain  machine,  let  us  enquire  as  to  the  probabilities 
of  its  successful  operation.  The  simultaneous,  or  the  suc- 
cessive explosion  of  large  quantities  of  any  high  explosive, 
in  the  ujipcr  regions  of  the  atmosphere,  must  produce,  in 
general,  a  I'apid  and  more  or  less  thorough  mixing  or 
stirring  of  the  surrounding  air. 

The  sudden  expansion  of  the  air,  both  by  the  heat  libe- 
rated by  the  explosion  and  by  the  gases  evolved  during  the 
explosion,  is  attended  by  a  rush  outward,  followed  by  a 
rush  of  air  inwards,  towards  the  explosion  centre.  The 
direction  of  this  latter  rush  is  generally  radially  inward. 
In  addition  to  these  inward  motions,  the  heat  generated 
may  tend  to  produce  a  alight  upward  motion  ;  the  general 
effect  must  be,  however,  to  produce  a  mixing  or  churning 
rather  than  an  upward  motion. 

The  immediate  effect  of  the  explosion  is  to  produce  a 
miniature  area  of  low  barometer,  caused  by  the  radial  rush 
of  air  towards  the  explosion  centre,  and  by  whatever 
ascending  current  that  may  result  from  the  liberation  of  heat. 

It  would  be  reasonable  to  suppose  that  if  the  explosioa 
produces  any  direct  eflect  on  atmospheric  conditions,  the 
urea  of  low  barometer  should  follow  immediately,  or 
nearly  so,  after  the  explosion.  Have  such  changes  in  the 
barometric  pressure  been  noticed  to  follow  such  mid-air 
exploaions  9 

So  far  as  the  mixing  motion  is  concerned,  its  action  to 
produce  a  fall  of  rain  must  be  slight.      The   ascending 
motion  might  cause  a  rainfall,  but  as  this  motion  is  slight  i 
in  extent,  its  action  under  ordinary  conditions  must  at  best 
be  but  insignificant. 

In  either  case,  any  decrease  in  temperature,  and  conse- 
quent increase  in  relative  humidity,  must  necessarily  be 
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slightly  decreased  by  the  dry  and  heated  gases  evolved 
during  the  explosion  of  such  substances  as  nitro-glycerine, 
dynamiie,  or  gunpowder. 

It  might  be  supposed  from  the  above  considerations  that 
balloons  containing  an  explosive  mixture  of  hydrogen  and 
oxygen  would  be  preferable  to  those  carrying  nitro-glyce- 
rine,  dyoamite,  or  gun|>owder,  since,  in  the  former  case,  the 
va[)our  of  water  results  from  the  explosion,  and  in  the  latter 
dry  gases.  It  must  be  remembered,  however,  that  the 
explosion  of  mixed  oxygen  and  hydrogen  produces,  for  the 
greater  part,  a  collapse,  or  radial  rush  inwards  towards  the 
explosion  centre,  while  the  explosion  of  gunpowder  or  nitro- 
glycerine produces,  foi  the  greater  part,  a  radial  rush  from 
such  centre. 

A  circumstance  that  appears  to  have  been  lost  sight  of  in 
all  the  recent  attempts  at  rainmaking,  is  that  such  attempts 
have  been  apparently  made  regardless  of  the  hygrometric 
conditions  of  the  air.  As  rain  is  but  the  excess  of  moisture, 
which  the  warm  moist  air»  when  sufficiently  cooled^  is 
unable  to  retain,  the  amount  of  the  fall  will  depend,  as 
already  stated,  on  the  qiiantity  of  moisture  in  the  air  as 
well  as  on  the  extent  of  the  chilling  action  following  the 
explosion  or  other  cause.  To  attempt  to  [produce  rain  by 
explosions  in  mid-air,  irrespective  of  the  quantity  of  moisture 
in  the  air,  is  to  attempt  to  cause  water  to  fall  from  the  air 
when  practically  none  is  present.  This  is  not  only  illogical 
but  absurd. 

It  may  be  thought  by  some  that  the  concussions  caused 
by  mid-air  explosions  might  result  in  such  a  general  move- 
ment of  the  surrounding  air  as  to  cause  rain  to  fall  over  an 
extended  area.  The  Hash  of  the  explosion  is  followed  by  a 
sudden  movement  of  the  air  causing  the  noise  of  the  explo- 
sion. The  phenomena  of  lightning  and  thunder  are  some- 
what similar  to  those  of  artificial  mid-air  explosions.  First 
we  have  the  lightning  flash,  and  subsequently  the  thunder, 
which  is  a  violent  concussion  of  air.  Does  this  concussion 
bring  down  a  heavier  rainfall  ?  Popularly  it  is  believed  to 
do  so,  but  the  geneml  opinion  of  the  scientific  world  is  that 
the  lightning  Kasb  is  the  eJTect  of  a  rapid  condensation  of 
the  aqueous  vapour^i.f.,  of  a  heavy  rainfall — and  not  the 
cause  of  such  a  fall.  That  is  to  say,  the  high  potency  of 
the  lightning  flash  is  due  to  the  enormous  decrease  in  the 
surfaces  of  the  already  charged  rain  drops  over  that  of  the 
surfaces  of  the  thousands  of  the  separate  drops  that 
coalesce  to  form  the  single  drops. 

Nevertheless,  the  liberation  of  heat  energy  and  the  rapid 
admixture  of  air  following  the  disruptive  discharge  may 
slightly  increase  the  rainfall,  or  may  act  as  a  determining 
cause  of  rain  over  an  extended  area. 

There  is  this  difference  between  the  lightning  flash  and 
the  flash  of  an  explosion — viz. :  The  former  occurs  over  a 
comparatively  great  length  of  path  —ie.,  a  space  of  small 
breadth  and  depth  but  gi-eat  length.  The  latter  occurs  in 
a  comparatively  limited  space,  the  three  dimensions  of 
which  are  nearly  equal. 

Though  lightning  is  not  a  cause  of  rain,  there  can  be  no 
doubt  that  if  rain  can  be  artificially  proiiuccd  during  a 
period  in  which  there  ts  much  free  electricity  in  the  air,  the 
storm  will  be  attended  by  lightning  and  thunder.  If,  then, 
there  be  any  increase  of  rain  duo  to  the  presence  of  light- 
ning, artificial  rainmaking  will  be  more  liable  to  succeed 
when  the  potential  of  the  air,  as  i-egards  the  earth  or  neigh- 
bouring clouds,  is  compai'atively  high. 

The  enormous  expenditure  of  energy  required  to  produce 
a  rain  storm  over  an  extended  area  is  a  circumstance  that 
would  appear  to  give  but  little  encouragement  to  man's 
many  efforts  in  this  direction.  The  amount  of  energy 
librated  by  the  greatest  explosion  man  has  yet  effected  in 
mid-air,  is  but  insignificant  when  compiared  to  the  energy 
liberated  by  nature  during  even  a  comparatively  limited 
fall  of  rain. 

There  is,  however,  an  important  consideration  bearing 
on  the  question  of  the  probable  success  of  rainmaking  by 
mid-air  explosions  that  gives  to  such  attempts  a  far  greater 
probability  of  success  than  would  appear  to  bo  warranted 
from  the  facts  already  enumerated.  Presupposing  the 
existence  of  a  sufficient  mass  of  moist  air,  at  preferably  a 
comparatively  high  difference  of  potential  as  compared  with 
the  neighbouring  air  or  the  earth,  a  mid-air  explosion  might 
act  as  the  determining  cause  of  rainfall  over  a  wide  area, 


the  balance  of  the  energy  requisite  therefor  being  sap 
by  the  moist  air.     In  a  mass  of  very  moist  air  there  i 
a  store  of  energy  which,  if  liberated,  would  suffice  toe 
movements  of  the  air  of  vast  extent.     When  the  ' 
the  air  is  condensed,  the  potential  energy  become*  1 
and,  being  liberated  by  the  heat,  causes  aacendingi 
which  produce  a  further  condensation    of    moiston  mi 
further  liberation  of  energy  previously    locked  up  in  tk 
vapour. 

There  sometimes  exist  conditions  in  the  air  in  whicil 
is,  BO  to  speak,  in  a  state  of  very  unstable  equilibriunt  id 
a  slight  determining  cause  may  result  in   the  liberation  d 
the  stored-up  energy  with  a  resulting  heavy  rainfall. 
such  cises  it  would  appear  that  there  are  no  reasons  wbyj 
explosion  in  mid-air  should  not  be  followed    by  rain. 
the  same  time  it  is  not  unreasonable  to   suppose  that  tb 
natural  causes  which  brought  about  such  conditions  wodd, 
in  many  cases,  continue  to  act,  and  thus  cause  rain  withott 
artificial  aid. 

There    are,    however,    meteorological     conditions  thii 
probably   fre'iuently   exist   in   certain  latitudes  in  whid 
heavy  rains  might  be  artificially  produced    by  mid-air 
tnrbances,  when,  without  such   disturbances,  no 
would  occur.     Should,  for  example,  a  layer  of  warm 
air  exist  between  the  earth's  surface  and  a  higher  layer  ul 
cold  moist  air,  separated  by  a  comparatively  thin  layer  d 
air,  and  should  such  conditions  exist  as  to  maintain  the  tvo 
layers  separate,  then  the  breaking  or  piercing  of  the  inc«r- 
mcdiatti  separating  layer  might  permit  such    an   np-nish  d 
the  warmer  air  through  the  opening,  that  the  liberation  of 
its   stored-up  energy   through     the    condensation   of   iU 
moisture,  would  result  in  a  general  up-rush    of  the  wir» 
moist  air  and  the  consequent  production  of  an  extended 
area  of  low   barometer.      In   other   words,    the    artifical 
rupture  of  the  separating  layer  would  result  in  the  form' 
tion  of  a  true  storm  centre  and  a  heavy   rainfall  of  cot* 
siderablc  dimensiuns.     In  such  cases  it  would  appear  : 

1.  That  midair  explosions  will  be  more  effective  tbaa 
explosions  on  the  earth's  surface. 

2.  That  directed  mid-air  explosions — i.e.^  explosionn  in 
which  the  general  effect  of  the  liberated  energy  is  to  pro- 
duce an  upwani  rush  of  air — would  be  more  efPectiyd  tbi& 
undirected^  haphazard  explosions. 

If  in  such  cases  considemble  difference  of  potential 
betAveen  the  layers  of  air,  or  between  that  of  tho  ut 
generally  and  the  earth,  the  lightning  flashes  wot&ld 
unquestionably  be  effective  in  piercing  the  sejmrating  lajeCt 
especially  if,  as  would  probably  be  the  case,  the  geiMal 
direction  of  the  dischari^e  be  between  the  layers  of  cold  sod 
warm  air. 

Since,  as  we  have  seen,  it  is  the  ascending  carrent 
causes  the  heaviest  rainfall,  it  would  appear  that  mi* 
explosions  of  such  a  character  as  to  produce  in  general  as 
upward  rush  of  air  would  be  probably  more  successful  thu 
undirected,  haphazard  explosions  in  mid-air.  Such  mor^ 
ments  might  advantageously  be  effected  by  the  libentioa 
of  rockets  with  enlarged  conical  heads,  or  of  any  form  of 
firework  that  woiUd  move  generally  upward. 

Since  success  in  artificial  rainmaking  is  probably 
dc[>cndent  on  the  meteorological  conditions,  both  of  the 
lower  and  upper  layers  of  the  atmosphere,  efforts  should  be 
made  to  enlarge  our  present  very  limited  knowledge  of 
such  conditions. 

Captive  balloons,  containing  registering  electrometazik^ 
tole-thermomoters,  tele-hygrometers,  tele-anemometerSi  ^hB 
might  be  connected  by  wires  with  recording  appail^^| 
placeil  on  the  earth's  surface.  The  cost  of  maintafning 
such  aerial  stations  of  observation  would  be  but  insignificant 
when  compared  with  the  benefit  that  would  accrue  not  only 
toward  the  solution  of  the  problem  as  to  the  probable 
success  in  rainmaking,  but  also  in  the  aid  given  to  the 
general  operations  of  the  United  States  Weather  Bureau  in 
particular,  and  to  meteorology  in  geneal. 

During  the  general  prevalence  of  moist  warm  air,  when 
but  a  slight  cooling  is  necessary  to  cause  a  general 
downpour,  effective  rainmaking  might  be  obtained  by  the 
sudden  breaking  or  opening  of  cylinders  of  liquefied  guei| 
where  expansion  would  cause  an  intense  chilling  of 
surrounding  air  ;  such  cylinders  could  be  readily  0| 
by  moans  of  earth-controlled  electromagnets. 
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BRIDLINGTON. 


iTbo  following  general  couclusions  may,  in  view  of  the 
Diit  BUte  of  meteorological  science,  bo  properly  drawn 
Beaming  the  artificial  production  of  rain. 
11.  That  ruin  can  never  be  made  to  fall  at  will  by  mid- 
^,  Jp  explosions  on  any  part  of  the  earth's  surface,  irrespective 
I  of  the  climatic  condiiions  there  existing. 
I^v2.  That  during  certain  meterological  conditions,  mid-air 
^Bplosions  may  result  in  rainfall  over  extended  areas. 
^^  3.  That  the  lil>eriition  of  energy  necesssiry  for  such  rain- 
falls is  due  not  to  the  mid-air  explosions,  but  to  the  energy 

*  Btored  up  in  the  moist  air  from  which  the  rain  is  derived. 

*  4.  That  the  meteorological  conditions  which  must  exist 
*■  for  the  successful  action  of  midair  explosions  would  pro- 
*•  bably  in  most,  though  not  in  all  cases,  themselves  result  in 

*  4  natiu*al  production  of  rain. 

■  6.  That    a    comparatively     high    difference    of    electric 

■  potential  between  different  parts  of  the  air,  or  between  the 
to  air  and  the  earth,  is  possibly  favourable  when  taken  in  con- 
nection with  other  meteorological  conditions  for  artificial 

^  runmaking. 

I  6.  That  an  undirected  mid-air  explosion  is  not  Eia  Hkely 
|l  to  produce  rain  as  an  explosion  in  which  the  main  tendency 
|i  of  the  energy  liberated  is  to  cause  a  general  up-rush  of 
V  the  air. 

^^  The  following  gives  the  [larticulars  of  the  electric  lighting 
I  at  Bridlington.  The  Loail  Btiard  purchiised  plant  for 
lighting  the  Princes  Parade  by  arc  laiups,  consisting  ot  a 
Thomson-Houston  H*-  dynamo,  capable  of  running  18 
i,200-c.p.  lamps.  Of  the  tamps,  10  (Thomson-liicc  K  type) 
are  placed  on  ornamental  cast-iron  columns,  16ft.  high, 
supplied  by  VV.  Macfarlane  and  Co.  The  dynamo  is  driven 
by  power  supplied  by  Thornhara  and  Co.,  of  the  Victoria 
Sawmill,  situated  about  a  quarter  of  a  mile  from  the  parade. 
The  wires  are  run  overhead  from  the  mill  to  the  parade. 
At  the  entrance  of  the  parade  they  are  brought  clown 
in  Dan  Ryland's  glass  -  lined  iron  pipes,  and  carried 
tinderground  in  4in.  Archer  patent  pipes  to  the 
lamps.  The  Laing,  Wharton,  and  Down  Construction 
Syndicate  tixed  the  plant  and  ran  it  for  12  week^, 
and  then  handed  it  over  entirely  to  the  Local 
Board,  whose  surveyor,  Mr  R.  liailston  Brown,  has  the 
entire  charge  and  management  of  the  plant.  The  light  is 
not  used  all  the  year,  but  only  during  the  season,  and  it 
has  given  general  satisfaction.  The  mill  engine  runs  at 
90  revolutions  per  minute.  Countersbafting  and  belts 
transmit  the  necessary  power  to  the  dynamo,  which  runs  at 
950  revolutions  per  minute.  Each  1,200-c.p.  lamp  absorbs 
about  h  h.p.  The  lamps  arc  in  sei'ics,  and  as  each  lamp 
takes  68  amperes  at  In)  volts,  the  10  lamps  take  6'8 
amperes  at  500  volts.  The  station  is  supplied  with  the  usual 
testing  instrumontB.  During  the  time  of  construction,  and 
up  to  the  time  the  contractors  delivered  over  the  works, 
Mr.  H.  C.  Buchanan  was  in  charge,  but,  as  above  stated, 
Mr.  Brown  baa  now  the  entire  responsibility. 


HALIFAX. 

The  following  is  the  report  of  the  Electric  Construction 
Cor[>oration  to  the  chairman  and  members  of  the  Halifax 
Lighting  Committee  : 

Dear  Sirs, — In  accordance  with  your  instructions,  I  now 
have  the  pleasure  of  submitting  report  on  electric  lighting. 

SiUfor  CetUral  Siatutn. — The  old  Salvation  Army  Barracks 
are  well  situated  for  this  pnrfmse.  The  area,  of  approxi- 
mately 660  square  yards  which  they  cover,  will  allow  of  a 
plant  being  installed  cafjible  of  8up[ilying  10^000  16-c.p. 
running  lamps,  which  is  the  sized  plant  I  urulerstiind  you 
pro[K)Be  to  install,  and  throughout  this  report  all  figures 
are  based  on  this  assumption.  With  a  view  to  future  ex- 
tension it  wouki  be  well  if  more  land  could  be  obtained 
adjoining  the  present  site. 

Stjstem  of  Distrihutum. — A  low-tension  continuous-current 
system  should  be  adopte*],  with  distributing  mains arrunged 
on  the  three-wire  system,  currant  being  suppMod  to  these 


mains  by  feeders  run  from  the  central  station  to  various 
points  on  the  network.  An  E.M.F.  of  105  volta  woidd  be 
the  most  convenient  one  to  adopt,  as  this  allows  of  arc 
lamps  being  supplied  from  the  same  mains  as  the  incandes- 
cent lam[)6  -J  the  current  would  also  be  available  for  running 
motors. 

Gffurating  Plant, — As  you  requested,  the  relative  merits 
of  "steam  versus  gaa,"  for  the  supply  of  the  motive  power, 
have  been  carefully  considered  and  estimates  prepared  for 
both  systems.  The  cost  comes  out  practically  the  same  in 
each  case,  so  that  I  have  only  thought  it  necessary  to  give 
you  detailed  particulars  of  the  steam  plant,  as  this  is  the 
one  I  should  recommend  for  tidoption. 

Uafl  engines  have  several  features  which  place  them  at  a 
considerable  disadvantage  as  compared  with  steam.  In 
the  first  place,  it  is  doubtful  whether  the  manufacture  of 
gas  at  the  central  station  would  not  be  a  nuisance  to  the 
neighbourhood,  and  in  event  of  plant  being  installed  at 
your  present  gas  works  this  would  necessitate  a  main  of 
about  18in,  diameter  being  provided  to  convey  the  gas  to 
the  central  station.  At  present  the  gas  engines  are  only 
made  of  comparatively  small  power,  so  that  a  largo  number 
of  units  would  have  to  be  used.  Heavy  and  expensive  fly- 
wheels would  have  to  be  fitted  to  the  dynamos  to  over- 
come the  unsteady  running  of  the  engines.  They  do  not 
run  well  under  a  continually  varying  load,  and  are  much 
more  noisy  than  steam  engines,  and  likely  to  cause  trouble 
from  adjoining  property  owners  or  occupiers  on  this  account. 
Some  further  particulars  of  the  com{>ai'ative  cost  of  the 
two  systems  are  given  under  the  head  of  "  Cost  of 
Running." 

In  a  properly  dcaigned  steam  plant,  the  boilers  fired  by 
mechanical  stokers,  and  a  good  quality  of  coal  used,  there 
would  be  no  nuisance  from  smoke.  However,  as  gas 
engines  are  now  making  very  rapid  strides,  there  may  be 
some  devo1o])mentB  in  the  course  of  the  next  12  months 
that  will  filace  them  in  a  more  favourable  position  than  at 
present,  and  as  at  least  this  time  will  elapse  before  the 
provisional  order  is  obtained  and  you  are  in  a  position  to 
proceed  with  the  work  of  installing  plant,  this  point  might 
then  be  again  reviewed. 

Maina. — These  woidd  be  entirely  underground,  and 
consist  either  of  bare  copper  strips,  ruti  upon  insulators 
carried  in  iron,  brick,  or  concrete  troughs,  or  insulated 
cables  drawn  into  iron  pipes  or  into  holes  in  an  insulating 
casing  similar  to  the  Callender- Webber  system.  The  mains 
are  moat  conveniently  run  under  the  footpaths.  The 
Corporation  should  undertake  the  excavation  and  making 
good  of  the  roads. 

Cost  of  Unvning, — For  the  [mrijose  of  estimating  the 
running  expenses  I  have  assumed  that  you  would  sell 
600,000  units  jier  annum.  This  is  equivalent  to  20,000 
16-c.p.  lamps  being  connected  on  to  the  mains,  and  each 
run  on  an  average  500  hours  per  annum,  which  I  think  is  a 
fair  estimate.  This  you  will  bo  able  to  check  by  comparison 
with  your  gas  lighting  plant.  Estimates  have  been  pre- 
pared with  noth  steam  an*!  gas  as  the  motive  power,  though 
I  only  now  submit  the  one  for  the  steam  plant  It  will  be 
noticed  that  the  actual  expenses  of  fuel,  water,  nil,  etc., 
and  engine-room  labour,  are  only  a  small  proportion  of  the 
total  costs,  and  though  the  gas  engines  are  slightly  more 
economical  in  the  consumption  of  fuel,  the  extra  labour 
necessary  for  attending  the  larger  number  of  units  more 
than  compensates  for  this  saving.  The  maintenance  charges 
should  be  debited  each  year,  and  any  balance  there  may 
be  after  doing  what  repairs  are  necessary  to  keep  the  plant 
in  a  thoroughly  efficient  state,  should  go  to  a  renewal  fund. 

MHers. — There  are  now  several  reliable  forms  of  meters 
in  the  market.  One  should  be  fixed  on  each  consumer's 
premises,  and  remain  the  property  of  the  Corporation,  the 
customer  paying  such  a  rental  as  will  cover  the  interest  on 
the  capital  outlay  and  the  cost  of  maintenance. 

Wiring  Buildings. — The  cost  of  putting  up  the  necessary 
cables,  wires,  switches,  etc.,  for  lighting  premises  is  often 
the  reason  why  electric  lighting  is  not  more  readily  adopted  ) 
so  that  with  a  view  to  encourage  the  sale  of  current,  it  may 
be  well  for  the  committee  to  consider  the  advisability  of 
the  Corporation  undertaking  this  work,  and,  subject  to 
projwr  agreement  being  made  with  the  consumer,  charging 
a  rental  upon  the  cost  of   installation  or  on  a  deferred 
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payment  system,  epreadJDg  the  cost  over,  eay,  three  or  five 
years. 

The  average  cost  of  installation  in  mills,  workshops, 
offices,  shops,  and  private  houses  would  be  from  IGs.  to  ISs. 
per  16-c.p.  lamp,  including  everything  necessary,  exceptijig 
the  lamp  itself  and  any  brackets,  eloctroliers,  or  such 
fittings. 

Central  Stalion  Now  Running. — When  in  Halifax  1 
visited  this  station.  The  plant  would  not  ho  of  any  use 
for  the  station  now  proposed,  though  no  doubt  it  has  done 
good  work  in  introducing  the  electric  light  into  the  town, 
and  in  the  event  of  the  Corporation  taking  over  the  business 
they  would  have  a  certain  demand  for  current  from  the 
very  comtiioncement  of  their  supply. 

I  place  myself  at  your  service  to  supply  any  further 
information,  and  should  be  pleased  to  come  over  and  meet 
the  committee,  if  you  think  this  desirable. — Yours  faith- 
fully (for  the  Electric  Construction  Corporation,  Limited), 

J.  H.  Woodward. 

Estimate  op  Runmx;   Exi'knses  Cawtlatbd  upon   a  Salk  of 
600,000  Units  i-ek  Asavyt. 

Entjint'Toom  ErptfiseA.  £       ».  d. 

l.SttOtonsof  coftlatUte IKWJ    0    0 

Water  at  ed.  per  1 ,000  pUons    84     0     0 

Oil,  waat«,|fackiDg,  ancT sundry  stores 200    0     0 

Four  stokers.  2Sb.  £191     4    i\ 

Five  engine  drivers,  358 455    0     0 

Throe  groaeoni,  268 202  16     0 

One  switchboard  man,  40s ..       104    0    0 

953    0    0 

Mainienancf. 
Boilers,  engines,  dynamofl,  and  whole  of  generating 

plant,  5 per  cent,  on  rJI.425   1,071     5    0 

Building,  2i  percent,  on  £3,500+ £2,000  (estimated 

value  of  present  building) 137  10     0 

Muins,  2i  i^r  cent,  on  £-20,000    500    0    0 

Oaicral  Chargts. 

Chiaf  engineor'fi  salary  300     0    0 

Ground  rent,  insurance,  meter  examiners,  collection 

of  ncoount«,  and  general  otfice  expenses  1,200    0    U 

Interest  at  4  per  cent,  [jer  annum  on  capital  outUy 

of  £53,313 2,132  10     0 

Or  a  coat  of  3d.  per  unit.  £7,50H     5    0 

With  a  sale  of  4(HJ,1X)0  unite  per  annum,  the  coRt,  after  making 
the  necessary  allowances  for  decrease  In  fuel,  consumption,  otc., 
comes  out  at  4'26d.  per  unit. 

Estimated  Outlay  kor  Plant  to  Si^pi'ly  10,000  Rln-mnu  Li<;HTa 
OF  16  c.p.  Eacu. 

QeJitrating  Stalion. 

£        B.  d.        £        s.  d. 

Five  Babcock- Wilcox  16()-h.p.  boilers, 
each  evaj)orating  5,*X>01b.  of  water 
per  hour  ;  erected  complete  with  all 
necessary  brickwork 3,365    0    0 

Five  mechanical  stokers 720    0    0 

Four   250-i.h.p.    compound    engines, 

fixed  comploto 7,000    0    0 

Two  80-i.h.p.  compound  engines, 
fixed  1,150    0    0 

Peed-water  heaters,  pumps,  steam, 
feed  and  exhaust  pipes,  volves,  etc.     2,030    0    0 

Four  dynamos  of  lob  kilowatts  each, 

fixed  3.200    0    0 

Two  dynamos  of  60  kilowatts  each, 
fixed 800    i>    0 

Six  sets  cotton  driving  ropee 100    0    0 

Switchboards,  instruments,  cables, 
and  connections  inside  the  build- 
lng8,fixed l,000    0    O 

Cables,  wires,  switches,  lamps,  etc., 
fixed  comploto  for  lighting  tho 
station  60    0    0 

Spare  plant  and  sundries 2,000    0    0 

21,425    0    0 

Bxiildint^!*. 

Including  alteration  to  present  buildings,  chimney, 
main  nue,  main  exhaust  pipe,  foundations  for 
boilers,  engines,  and  dynamo,  fccd-wator  storage 
tank,  bravetliDg  cranos,  water  service  and  naam 

drain,  say 3,600    0     0 

Afaiiu. 

For  10,000  actual  runnini;  lights  of  10  c.p.  each,  in- 
cluding feeders  and  distributing  mains  over  an 
area  ext4)nding  to  half  a  mile  radius  as  a  maximum 
all  round  the  central  station 20,000    0    0 

500  current  meters,  at  £8  each    4,000    0    0 

Oeneral  ChargM. 
Engineer's  commission,  law  obargos,  etc.,  7^   per 
cent.   3,669    0    0 

£ii.',o94    0    0 


sa 


MADRITIUS  PAST  AND  PRESENT. 


THE  NECESSITY    OF   TELEGRAPHIC   COMMUXICATIO^ 
WITH   ZANZIBAR. 

At  the  weekly  meeting  of  the  Balloon  Society-  of  Groat  Bau& 
bold  at  St.  James's  Hall,  VV.,  on  Friday  evening,  October  tS^i 
fiaiwr  was  read  by  Mr.  H.  Konnefin.M.R.C.S.  (Englandl,  T 
(London),  on  tho  above  subject,  Mr.  VV.  H.  Lo  Kevre,  C  i 
chair.     After  giving  a  historical  and   geographical  descrt^iw^j  ^ 
the  i.>tland,  the  lecturer  stated  that  Mauritius  is  at  the  present  Jtf 
the  only  im[x>rtant  colony  of  the  British  Empire  deprired  <A  ik 
advantages     of     telegraphic     communication      with     the    olfar 
countries.     Tho  nearest  telograoh  stations  are  NataJ  aod  ZaHihr 
Efforts  have  from  time  to  time  neen  mode  to  establish  a  oahlerv 
noction  with   thc80  points.     In    1873  the  colony   catered  inV:  ; 
contract   to  thic  effect    with    Hooi»er'fl     Company,    which    r» 
never  carried  out.  The  sum  of  l(J(),O0O  rupees  per  annum  was  vwri 
by   the   colony,    but   this   amount   did   not  suffice.      A    f^-^i*^ 
wii4  submitted  by  the  Telegraph   Construction  and   Mam 
Company  in  conjunction  with  the  Eastern  Toleeraph  i    ■■: 
comprising  a  connection  with  Mauritius,  but  the  7m[ierial  <H>\<rT. 
roent,    whilst  giving  a  subsidy  for  the  Aden    and    Xatol  ofal^ 
declined  to  give  any  assistance  whatever  to  establiehliig  oommsB 
cation  with   Mauritius.     Last  year,  by  the  &id    of  the   In^m^  I 
(iovernraent,  tho  cable  was  laid  from  Halifax  to   Bor-.«..<K  ik. 
placing    the    authorities   at  home  in   direct  cotnm*^ 
that  mo8t  im^tortant  dockyard  and  naval  station.      T       : 
have  now    invitcl     tenders   for    the   construction    of    a    Iim  as  i 
Mauritius  from  the  east  coast  of  Africadirect  to  the  SeyoheUer,  m4 
thence  direct    to  Mnuritius.       This   will   of    course    ueoenltaK 
a     f^light     dcviaMon     from      the     direct      route     to      Mamitii^ 
but'  tlie    addition    to    Lho    length    of    the    cable  is   more  \hm 
juHtitied    by    tho   consideration     that    it  will     result    in    pUcai|  ! 
the    outlying    dependency    of    the    Seychelles    in    direct  cos- 
munication     with     the     Government     at     Port      Louis,    xtmAj 
1,000  miles  away.     No   specific  subsidy  is   offered,    the  »nsr»«i 
being  loft  to  the  parties  tendering.     It  U  ho}>od  that  no  <  •' 
will    nrine   upon    this    point,   as    the   Mauritius    L.egisl*T  i 
practically  agreed  to  give  a  subsidy  of  £7,0«jO  a   year, 
auticipated  tlie  Seychelles  dependency  will  vote  a  grant 
a  year.     Any  failure  to  come  to  terms  would  greatly  be  dL^.,-^. 
lor   the    Imperial   importance  of  the  propoeea    cable    u    bsyoofl 
question.     The  Ptrat^ic  [xmition  occupied  by  Mauritius  is  om  o' 
immense    value.      It  stands  in  mid-ocean   at  a  point  ^.000  mllB 
distant  from  Aden,  2,340  miles  from  Cape  Town,  and  2,CM0  nulsi 
from   Ceylon,    and    in    tho   event  of  hostilities    might   ooounaad 
the    commerce    of    tho    Indian  Ocean.     It   is   obvious    eooog^ 
then,    for    military    purposes    alone,    taking    into    aoooant    ite 
rapid    development    of    our    Australasian    Colonies     and    Ickdiss 
Empire,  that  it  is  no  longer  desirable   to  leave    bo   importaat  • 
station  dependent  upon  the  postal  service,  as  at   present  is  tbe 
case.     It  may  have,    too,  from  a  commercial  point  of   view,  tibe 
effect  of  developing  a  greater  interest  here  at  home  in  a  delif  ktM 
colony.     I  therefore  trust  that  the  present  Government   wul  d«il 
with  this  question  fairly,  and   that  m  the  event    of    the  coolnil 
retpiiring  n  vote  from   Parhamcnt,   the  House    of  Commons  viS 
sanction  the  completion  of  the  links  of  that  electric  chain  vhc4 
will  bind  tho  mother  country  with  one  of  the  oldest  and  most  \apl 
colonial  f>osHessions. 

Tho  following  resolution,  proposed  by  Mr.  J.  Ernest  ( Mauritiuti 
sccomied  by  Mr.  S.  A.  Jackoon  (Hong-Kong),  was  adopted  : 

*^  That  the  pro()05aI  cable  from  Zanxibar  to  Mauritius,  rm  U* 
SoychclloH,  is  of  fm|>oriHl  im|>ortanco  in  a  strat<^ical  point  of  vi«v, 
and  will  also  have  tlie  effect  of  developing  the  trade  botweeo  tW 
moLlior  country  and  one  of  the  oldest  posseasioas  of  the  BntM 
Empire." 


LONDON  COUNTY  COUNCIL. 


The  following  is  the  report  of  the  electrical  husiiMB 
before  the  London  County  Uouncil  at  the  last  meeting ; 

Notict9  widtr  Electric  Lighting  Ordtrn  and  Acts^ 

We  have  to  report  that  we  have,  actiot:  upon  the  autboritT  ooa- 
ferred  ujran  us  to  deal  with  matters  during  the  reoees,  BanotkMi 
the  works  referred  to  in  the  undermentioned  notices  : 

28th  July,  1801,  from  the  Meiro[>olitan  Electric  Supply  Cob 
panv,  of  intention  to  lay  mains  in  Suffolk -street,  Pall-mall  HaA, 
Cockspur  street,  and  Trafalgar-square,  west  side. 

August  13th,  1801,  from  tho  Netting  Hill  Electric  Li^biiM 
Company,  of  intention  to  lay  mains  in  Holland  Park  ;  and  1$tt 
August,  1S91,  from  the  same  company,  of  intention  to  lay  tmsw 
in  Pombridgo  place  and  orescent. 

The  works  proposed  wore  of  vory  small  extent,  and  it  w 
Intimated  lo  the  companies  concerned  that,  subject  to  the  mml 
conditions,  they  might  bo  proceeded  with.     We  recommend  : 

That  the  Council   do  ratify  the   action   taken    by  oa  witb 
reference  to  these  notices. 

Wo  have  also  consideroil  a  notice  from  the  Nottin^  Hill  ElecUk 
Lighting  Company   Hithout  date,  but  received  at   this  o~ 
*J9th  August,  1891,  of  intention  to  lay  mains  in  Pembridge  j 
and  8(^]uare.     There  appears  to  be  no  objection  to    the 
works  ;  and  we  recommend  : 

That  tho  sanction  of  the   Conncil   be  given    to  the  < 
referred  to  in  the  notice  (registered  No.  233),  without  < 
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of  the  Notting  Hill  Electric  Lighting  Company,  upon  con- 
dition that  the  comfuiny  do  give  two  days*  notice  to  the 
Council  B  chief  engineer  before  coinmencing  the  work  ;  that 
the  cover-Btoiiee  of  the  culverts  under  20in,  wide  (shall  be  not 
less  than  'Jin.  thick,  ivnd  of  the  wider  culverts  not  less  than 
24in.  ;  and  thut  where  the  culvert  crosses  the  carriageway, 
there  («hall  bo  at  looet  9in.  thickness  of  Portland  cement  con- 
crete above  the  cover-Btonea  of  the  culvert,  in  addition  to  the 
road  material. 

We  have  considered  two  notices  from  the  Westminster  Electric 
Bapply  Corporation, one  dated  *25th  August,  1891,  of  intention  to  lay 
mainfi  in  Suseex-Htreet,  Cumberland-street,  and  We6Lmoroland- 
Btreot,  and  the  other,  dated  9th  September,  1891,  of  iiiieniion  tu 
lay  mains  on  the  west  Aide  of  Hegcnt-atreet,  from  Conduii-Hlroct 
to  St.  George's  Church.  The  proposed  works  are  unobjectionable, 
ftikd  we  recommend  : 

That  the  consent  of  the  Council  be  given  to  the  works 
referred  to  in  the  notices,  dated  2r>th  August  and  OUi 
September,  1891,  respectively,  of  the  Wostminaber  Electric 
Supply  Corporation,  upon  condition  that  the  comiwiny  do  give 
two  days' notice  to  the  Couricir»  chief  engineer  before  com- 
mencing the  works  ;  that  Ihematn^  belaid  under  the  footways 
wherever  it  is  found  practicable  to  do  so  ;  and  that  the  covers 
of  the  street  boxes  to  bo  UBcd  shall  consist  of  iron  frames  filled 
in  with  material  to  »uit  the  paving. 

The  Houpo-to-nouse  Electric  Light  Supply  Company  has 
fler\*od  a  notice,  dat<?d  let  September,  1S9I,  of  intention  to  lay  a 
main  acrops  Earl's  Court-road  at  Earl's  Court-gardens.  There 
•eems  to  bo  no  objection  to  thie  pro|)OBnl,  and  we  recommend  : 

That  the  winction  of  the  Council  be  given  to  the  works 
referred  to  in  the  notice,  dated  lat  September,  1891,  of  the 
Hou^e-to-House  Electric  Light  Supply  Company,  upon  con- 
dition that  the  comjuny  do  give  two  days'  notice  to  the 
Council's  chief  engineer  before  commencing  the  work;  that 
no  pipes  of  u  larger  diameter  than  6iti.  shall  he  used  ;  that  the 
§treet  boxes  to  be  used  shall  bo  of  the  i>attorn  approved  by 
the  Council  ;  and  that  as  an  additional  precaution  against 
accident  through  defective  insulation  of  the  main«i,  each  of  the 
street  boxes  shall  bo  provided  with  an  innur  as  well  as  an 
outer  cover,  each  insulated  from  tho  other  as  far  as 
practicable,  and  that  the  outer  cover  shall  bo  efficiently  con- 
nected with  earth. 

A  notice,  without  date,  was  received  on  tho  2nd  of  September, 
1891,  from  tho  Kensington  and  Knightt<bridge  Electric  Lighting 
Company,  of  proposed  extension  of  mains  in  Brompton-road,  from 
Mont  pel  ier -street  to  Fulham  Bridge-road.  These  works  are  of  the 
ordinary  character  ;  and  we  lecommend  : 

That  tho  enaction  of  tho  Council  be  given  to  tho  works 
referred  to  in  the  notice,  without  date,  of  the  Kensington  and 
Knightsbridge  Electric  Lighting  Company. 

Tho  London  Electric  Supply  Curporation  hos  given  a  notice, 
dated  r>th  September,  1801,  of  intention  t^  lay  two  lines  of  dis- 
tributing mains,  consisting  of  concentric  lead-covered  cables  in 
iron  pi|jes,  in  Tuoley-street  and  Munt^iguc-cloMe,  South  wark. 
There  appears  to  be  no  objection  to  what  is  proposed,  and  wo 
recommend  : 

That  the  sanction  of  the  Council  be  ^ivcn  to  tho  works 
referred  to  in  the  notice,  dated  J^epteinber 'ith,  1891,  of  the 
London  Electric  Supply  Cor|.K)ration  utson  conelition  that  the 
company  do  give  two  dayn'  notice  to  tht*  CuuiiciTw  chief  enei 
neer  before  commencing  the  works  ;  that  the  mains  be  iaid 
under  tho  foobwayR,  and  be  kept  Uia.  below  the  undur  side  of 
the  paving  wherever  it  is  found  prncticublc  to  do  no;  thut 
where  the  mains  cross  the  carriageways  they  be  kept  at  the 
same  depth  below  the  concrete  or  the  road  material  as  the  case 
may  be  ;  that  all  pi[>ea  or  o]jenint:s  from  or  into  tho  boxes 
shall  be  of  such  slm|ie  as  to  remove  all  rifik  of  injury  to  the 
covering  of  the  cables  ;  that  all  cables  cr08smg  the  boxes  shall 
be  Bup[K>rted  from  below  in  the  boxes  ;  that  all  service  lineal 
or  small  cables  shall  be  protected  where  leaving  the  boxes  by 
an  extra  lead  covering,  or  by  wooden  stoppers,  and  shall  also 
have  a  copper  wire  of  sufficient  si/e  carrisd  from  the  service  to 
the  main  cable  in  good  connection  with  the  lead  or  iron  outer 
casing  ;  and  that  the  ends  of  all  muina  terminating  til(M.iwlitire 
than  in  a  box  shall  be  securely  protected  by  iron  caps  in 
addition  to  any  other  covering. 

We  have  considered  two  notices,  dated  September  tat  and  llth, 
1891,  respectively,  from  tho  St.  James  and  Pall  Moll  Electric 
Lighting  Company  of  intention  to  lay  mains  (I)  across  Hi^ent- 
street,  to  complete  the  schema  of  mains  approved  by  the  Council, 
and  (2)  to  connect  two  mains  in  Rogent-street  already  authori^efl. 
The  works  referred  to  are  of  tho  usual  character,  and  there 
appears  to  be  no  objection  to  them.     We  recommend  : 

That  the  sanction  of  the  Council  be  given  to  tho  works 
referred  to  in  the  two  notices,  dated  September  Ist  and 
September  llth,  IS91,  respectively,  of  the  St.  James  and  Pall 
Mall  Electric  Lighting  Company,  upon  condiliun  that  the 
company  do  give  two  days  notice  to  the  Council's  chief 
engineer  before  commencing  the  works,  and  that  the  works  in 
Regent-street  shall,  when  commenced,  be  carried  on  con- 
tinuously by  day  and  night  until  completed. 

A  notice,  dated  September  23rd,  1801,  htte  been  given  by  Mr.  H. 
Kobinson,  on  behalf  of  tho  Vestry  of  St.  Pancras,  under  the  St. 
Pancras  (Middlesex)  Electric  Lighting  Order,  1H83,  of  intention  to 
lay  mains  in  Park -street,  Camden  Town,  fiordon  street  and  square, 
Woburn-sijuare,  Tavistock-aquare,    Endsloighatreet,  and   Upper 


Wobum-place.  The  propcMed  works  are  similar  to  those  previously 
approved  by  the  Council  in  the  application  of  the  A^stry,  and 
seeing  no  objection  to  them,  we  recommend  : 

That  tho  Council  do  ttt)provo  tho  works  referred  to  in  the 

notice  of  the  Vestry  of  St.Pancias,  dated  September  23rd,  1891, 

under  tho  provimions  of  the  St.  I'ancras  (Middlesex)  Electric 

Lighting  Order,  1S83. 

Wo  have  considered  a  notice  dated  September  24th,  1891,  from 

the   Metrojwlitan   Electric  Supply  Company,  of  intention  to  lay 

mains  in  Mldaro-tcrrace,  Talbot  road,  Westoourne  Park-noasage, 

Orchard  street,    Alfred-rood,   Bradley   place  and  street,   Harrow- 

roail  (part  of),  and  Amberley  road  (part  of).     The  proposed  works 

are  of  the  same  description  as  those  of  this  com{iany  previously 

sanctioned  by  the  Council,  and  there  seems  to  he  no  objection  to 

them.     Part,  however,  of  the  route  to  be  traversed  by  these  mains 

consist*  of  narrow  alleys,  and  the  com[»any  should  be  re<iutred  to 

provide  that  a  thoroughfare  shall  be  kept  there  while  the  works 

are  in  progress.     Wo  rocomweud  ; 

That  the  sanction  of  the  Council  be  given  to  the  works 
referred  to  in  the  notice  dated  24th  September,  1S91,  of  tho 
Metroi>olitan  Electric  Supply  ComfMiny,  upon  condition  that 
tho  com]kany  do  give  two  aays'  notice  to  the  Council's  chief 
engineer  before  commencing  the  works  ;  that  provision  bo 
made  for  the  works  to  bo  carried  out  in  tho  narrow  ways 
included  in  the  notice  without  stoppage  of  tho  traffic  ;  thut 
the  mains  bo  enclosed  in  iron  pipes  or  efficient  ci\sing,  and  be 
laid  under  the  footways  wherever  it  is  found  practicable  to  do 
so  ;  that  as  an  additional  precaution  against  accident  through 
defective  insulation  of  the  mains,  each  of  the  street  boxes 
shall  be  provided  with  an  inner  as  well  as  an  outer  cover,  tho 
two  insulated  from  each  other  as  far  i%e  practicable,  and  that 
the  outer  cover,  which  sliall  consist  of  an  iron  frame  tilled  in 
with  material  to  suit  the  paving,  shall  be  efficiently  connected 
to  earth. 

We  have  also  to  report  the  receipt  of  the  foUowing  notices  given 
in  aocordanco  with  tho  resolution  of  the  Council  to  accept  four 
days*  (instead  of  one  month's)  notice  in  resjiect  of  the  laying  of 
service  linos  from  mains  already  laid  : 

From  the  St.  James  and  Pall  Malt  Electric  Lighting  Company  : 
July  3t>th,  to  1^,  Pall-mall,  and  fiO,  (Jlasshouse-street  ;  August 
2l8t,  to  7,  New  Hurlington-stroet,  174,  Piccadilly,  Id.'i  and  230, 
Regent-aLreet :  August  20th,  to  77,  J ormyn- street,  10,  Sackville- 
strcet,  and  10,  St.  James's- square  ;  September  1st,  to  1H2,  218, 
and  232,  Regent-street ;  Sejitomber  8th,  to  St.  James's  Palace, 
and  to  \*u,  1^3.  230,  and  232,  Regent-street;  September  llth,  to 
90,  I0«,  and  200,  Recent-street. 

From  the  Electricity  Supply  Cor[K)ration  :  31et  July,  to  the  Sfc. 
Martin's  Vestry  Hall,  Charing  Cross-road  ;  29th  August,  to  4  and 
6,  Charing  ('ross-rond  ;  2l8t  September,  to  20,  Springganlens. 

From  tho  Westminster  Electric  Supply  CoriK>ration  :  28th  July, 
to  11^  Kalkin-streot  West,  and  to  13,  luiU  Moon-street;  to  1,  St. 
Goorge's-road  (no  date). 

From  the  London  Electric  Supply  CorjAration  :  24th  July,  to  I4fl, 
Borough  High  street,  and  to 77,  nouthwark'Btreet;  25th  July,  to  121  A, 
Regent-street,  and  41  and  42,  Parliament-street ;  29th  July,  tu  235, 
Westminster  Bridge-road,  and  to  Carrick-chomhers  ;  31st  July, 
to  143,413,  and  487,  Oxford -street ;  18th  August,  to  Hibt-rnia- 
chambers  ;  20th  August,  to  43,  Upper  Brook-street,  and  47,  New 
Bond-street;  2l8t  August,  to  2,  Tooley-street.  and  to  02,  South 
Audley  fltreot ;  28th  August,  to  2.'1.1,  Borough  High-street  :  2nd 
Seiitember,  to  24,  Ilaymarket  ;  25th  September,  to  23,  Haymarket, 
and  to  I,  Kui)ert-street. 

£krfrk  Te.Ji(iinj  Station—Mtttr  In^KCtor. 
VVc  have  to  report,  for  the  information  of  the  Council,  that  Mr. 
W.  Arnot,  who  was  ap|x>int'ed  in  February,  1890,  at  a  salary  of 
£200  ft  year,  to  act  as  an  inspector  under  tho  Electric  Lighting 
Ordors  and  Acts,  has  resigned  hi^  appointment,  ho  having  been 
ap[K)inted  electrical  engineer  to  the  Glasgow  Cori>oration.  We 
have  made  tom|K)rary  arrangements  for  the  discharge  of  the  duties, 
an<l  |)roj>ose  at  a  future  time  to  advise  as  to  the  manner  in  which 
Lbe  vacancy  shall  be  HUerl. 


NEW  COMPANIES  REGISTERED. 


1 


AtUui  Carbon  Manufacturing  Company,  Limited. — Registered 

by  Shiughter  and  May,  21,  Great  Wincheater-stroet,  E.C.,  with  a 
capital  of  £2, 0(>0  in  ill  shares.  Object:  to  manufacture  and  deal 
in  electric  conductors  and  non-conductors,  machinery,  plant, 
apparatus,  instruments,  6ttinga,  etc.,  used  in  connection  with  the 
generation  and  distribution  of  electricity,  and,  with  a  view  thereto, 
to  adopt  an  agreement  expressed  to  be  uuule  between  W.  J. 
Woodward  of  too  one  (lart  and  the  Comjwny  of  the  other  part. 
Registered  without  articles. 

Law's  Eleotrlcal  Appllnneea  Company,  Limited. — Registered 
by  Davidson  and  Morriss,  40  and  42,  Queen  Victoria-street, 
liondon,  E.C.,  with  a  capital  of  £4,000  in  £5  shares.  Ooject:  to 
carry  into  etfeot  an  agreement  expressed  to  be  made  between 
Edward  Fitzgerald  law  of  tho  first  part,  C.  T.  D.  Crewe,  Sinclair 
Mucleay.  J.  T.  F.  Otway,  W.  H.  James,  and  E.  F.  Law  of  tho 
second  part,  and  this  C  ompany  of  tho  third  part :  and  aloo  to 
adopt  and  corrv  into  otrect  another  agreement  expressed  to  be 
made  between  William  Clowes  and  Sons,  Limited,  of  the  one  part 
and  this  Company  of  the  other  part ;  and  generally  to  carry  on 
business  as  type-setters  and  comirasitors  (by  machinery  or  other* 
wise),  printers,  lithographers,  telegraphists,  newsagonta,  advertia- 
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ing  agdntflf  Btatioaera,  publUhera,  etc.  There  sball  nob  be  loss 
than  three  nor  more  than  eix  directors.  The  Brat  shall  be  Major 
E.  F.  Uw,  S.  Mfinleay,  J.  T.  F,  Otway.  ami  S.  H.  IsIpr.  Quah- 
ficataon  not  tiijeciHerl.  Reinuneralion  to  be  determineil  by  the 
Company  in  general  meeiinff. 


CITY    NOTES. 


Great    Korthem     Telegraph     Company. — The     receipta    for 

September  were  ,€24,<XH). 

Brazilian  Sabmarlne  Tele^aph  Company. — The  receipts  for 
the  past  week  were  Ut,2'^y. 

West  Coast  of  Amorioa  Tolegraph  Company. —The  receipts 
for  the  month  of  September  amoutiLod  to  i'3,6'tO. 

West  India  and  Panama  Telegraph  Company. — The  reooipta 
for   the    half -month   ended   September   .*)()   were   £1,50H«    against 

£2,4:w. 

Cuba    Submarine     Tolegrapb     Company.— The    receiptB    for 

September  wore  i.l.iMX*,  ugain^tt  £2,997  in  the  corresponding  period 
of  Uiflt  year. 

City  and  South  London  Railway. — The  receipts  for  the  week 
ending  October  4  were  £7+H,  againt<t  £708  for  the  week  ending 
September  '27. 

Kastem  Telegraph  Company.  —  The  tratiic  receipts  for 
September  were  £0ti,r).H9,  a."*  iicjain&t  £55,346  for  the  same  period 
of  I89().  an  increase  of  i:i.*J4.S. 

Direct  Spanish  Telegraph  Company. — Fur  the  month  of 
September  the  receipt's  show  a  decrease  of  £522.  .is  compared  with 
the  corrcit^wndinj;?  period  of  hist  year. 

Western  and  Braaillaa  Telegraph  Company,— The  receipts 
for  last  week,  after  deducliu;^'  17  p-^r  rrnr.  payable  lo  the  Loncfon 
Piutino- Brazilian  Company,  weie  £J,UM.>. 

Eastern  Extension  Telegraph  Company.— The  receipts  for 
September  urnounterl  to  £40,.jK(i,  an  against  £4J^,9'W  in  the 
corresponding;  [)eriod,  Hljowiiij^  a  Hcorea»o  of  £.3,302. 

The  Internatlooal  Okonite  Company  notifia^  that  the  firf^t 
annual  general  meeting  has  been  nosttwnod  from  to-day  (Friday) 
to  Wednesday,  the  I4th  inst.,  at  tne  (  annon-stroet  Hotel. 

City  of  London  Eleotrlo  Lighting  Company.— Colonel  Iten  Hiiy 
Martindale,  CB.,  ban  been  elected  a  director  of  Lhiw  f*om|winy. 
Application  ham  been  made  to  the  Stock  Exchange  to  grant  a 
quotation  to  the  ordinary  nhares. 

The  Submarine  Cables  Trust  announces  that  on  and  after  the 
15th  inst.  the  balance  of  the  coupon  due  in  April  laet — viz.,  £2  — 
will  bo  tuiid  by  MessrH  <ilyn.  Mills,  Currie,  and  C'o.,  of  IjOmbard- 
strect,  between  the  hours  of  ll>  a.m.  and  2  p,m.  The  coupons 
should  bo  left  with  the  bankers  for  examination  four  clear  a  ays 
before  payment. 

Braziliaa  Submarine  Telegraph  Company. — The  accounts  of 
the  Company  show  a  profit  sufficient  to  enable  the  Directors  to 
recommend  a  final  dividend  of  Is.  per  »harc,  making,  with  previous 
distributionB,  a  total  diWdcnd  of  6  [>er  cent,  for  the  year  ended 
June  30,  1801,  and  abo  the  itayinent  of  a  bonus  of  4s.  [>er  share, 
both  free  of  income  tax,  which  together  will  amount  to  £32,500, 
leaWnp  a  balance  of  £«8,210.  16s.  9d..  of  which  amount  £60,000 
has  been  placed  to  the  reserve  fund,  increasin)^  that  fund  to 
£474,878.  78.,  and  £28,210.  IGs.  9d.  carried  forward.  The  secre- 
tary states  that  the  very  oicceptional  increase  in  revenue  mainly 
arises  from  the  dieturbea  state  of  affairs  in  South  America.  The 
register  of  transfers  will  be  closed  from  the  12th  to  the  21st  inst., 
both  days  inclusive. 


PROVISIONAL  PATENTS,  1891. 


16388. 

16407. 

16408. 


Settember  28. 
An  ore  lamp.     William  StaflTortl  Hays,  New  B  ridge -a  t  roe  t, 
Manchester.     (Corai>l©te  specification.) 
Improvements  In  printing  telegraphs.      Herbert  Joha 
Allison,   52,   Chancery-lane,    London.     {Major   Dane  Porter, 
Uiiite<l  StAtCtf.  I 

Improvements  In  eleotrlo  arc  lamps.  Henry  Robert  Low 
and  The  Art  Workshops,  Limitod,  27i  Martin's -lane, 
Cannon-Btrcet,  London. 

16420.  Improvements  in  telephone  transmitters  and  reoeivers. 
Cecil  Burman  Callow,  Tring  Turk,  Tring,  Heita. 

16431.  Improvoments  In  means  and  apparatus  for  telegraphic 
purposes.     Albert  Mitoliell,  .TS,  C'hancerylane,   l><>ndon. 

16451.  Improved  system   of  eleotrlo  train   signalling  for  pre- 
venting railway  collisions.      William  Phillips  Thompson, 
6,    Lord-street,    LiNcri>ool.      (Eui'cnio    Espiau    and    Pedro 
Ferrer,  Spain.)    (Complete  specification.) 
Septrmbkr  20. 

16453.  Improvements  in  elootrio  switch  apparatus  or  means 
for  controlling  oleotrlo  circuits.  Alfred  Ooorge  Brookes, 
65,  Cbanoery-lane,  London.  (John  P.  Gushing,  United 
States.)    (Complete  specification. | 

16622.  Improvements  in  or  relating  to  eleotrically  soldering 
or  brazing  metal.  William  Philliiw  Thompson,  0,  Lonl- 
fitroot,  LivertKX)l.  (Charles  Lowifl  CoHin,  Unit<xl  States.) 
f Complete  specification.) 


I64H7.  ObtololBg  a  fluid  for  primary  battMiea  aad  of  rsenv. 
ing  the  effeoUve  matter  trom  the   spaat  Suld     ""  - 

Hiirinj^ton     l^iph,    '>2,    .Southampton-building?. 

(Jo-«eph     Brown    Kanlincr,     I7nit-e<l     State*.  |       ' 

ppeciticalion.) 
1&526.  Improvements  in  pencils  or  oleotrodea  for  elsctrkKt 

lamps.     Henry   Harris  Lake,  45,  Southampton-boitti^ 

London.     (Edmund   Tweedy,  United   States.)    (Cc«|te 

Biwcilication. ) 
10530.  Improvements   In    and    relating     to    recelTlng    IM> 

meats  or  relays  for  submarine  oaY>le  and  other  elsttoi 

circuits.     Homy  Harrirt  Lake,  45,  Soath.-impLm  haiUns^ 

I^n<lon.     (Cimrles  Goodwin  Burke,  United  Statea,   iC« 

pletc  8[»ecification.j 
l&M^    Fuse  ror  eleotrlo   drculU.     Frank    C.    Helm,  3,  BRae> 

street-buildings,  Liverfwol  street,  London. 
10551.  Improvements  in  and  relating  to   CnuKomlttlng  tMKt¥ 

monts  for  submarine  cable  and  ottior  olectrle  drWi^ 

Henry  Harris   Lake,  45,  Southampton-buildings,  L«adai 

(Charles    Uoodwin     Burke,    United    Statee.)      (Coofiil  { 

specification.) 
16572.  Improvements     in     ormatnrea     tor      dyas 

machines    and    motors       William     Brooks    Ssyea,  4|  | 

LincalnV-inn-fields,  London. 

Sept£UBEK  30. 
10612.   4n  improved  form  of  voltmeter.     Francis  TT 

Herbert     Valder,    Charle.^    William    Scott 

Alfrt^l  SoQines,  Hi,  Rod  Lion  street,   ( 'lerkei.  .w 
1(^641.  An  Improved  coupling  for  lightning  condoetora.    JoHfl  | 

Lewis,  Xit  Chancery-Lane,  London, 
OCTOBKK    1. 
I&0ri7.  ImprovcmonU  In  gas  outlet  valves  or  pings  for  < 

battery  cells  or   other  like  vessels.       Willium  Mosenf^j 

47,  LincoIn'B-inn-fiolfls,  London. 
tB4iH0.  An    Improved    electrical     switch.       William 

Blakoney.  .'^^,  Bath-street,  Glasgow. 

OOTOUUt  2. 
It!7'>2    An  Improved  eleotrlcal  and  meohaaloal 

Ujiniel  .lames   Mullarky,  27,    Wostgate,    Bradford,  Y^k-I 
shire. 

ll>7G7.  Improvements  In  apparatus  for   eleetrie    eooklag  tak 
heating       Frieilricli  Wilhclni  Si^hindler  Jeutiy.  I,  tju«ht}    , 

court,  London.     (Complete  Hi)ecificatiOD. } 

OOTOUKR  3. 
168(JU    A  new  or  improved  method  of  and  means  for  1 

trioal  proputsioQ  of  missllea     Alfred    Oeorgo  MelhalA,! 

208,  Choumert-road,  Pookham. 


SPECIFICATIONS  PUBLISH  KD 

1888. 
11503*.  Kleotric  generators.    Pykonnd  Bamett.    (Amended.i 

1890. 

Incandescent  electric  lamps.     Lake.     (Tibbite.)     Sd. 

Distributing  olectrioity.     Parker  and  others.     8d. 

Incandescent  lamps.     Mohrle.     8d. 

Dynamo-eleotrlo  machines.     Pitt.     (Tbury. }     8d. 

Arc  lamps.     Siemens  Bros,  and  Co.  (Siemems  and  Itshkajl 

8d. 
1K088,  Tolephonlo    swttohboards.     Kingsbury.     (The     Wa 

Electric  Comimiiy.)     1m.  Id. 

Measuring  reslstanoe,  etc.,  of  electric  oondaotort.  Mv| 

and  (iray.     Od. 

Lighting  tables,  etc.,  by  electricity.     StovoU.     8il. 

1801. 
Secondary  batteries.     Goward.     .Sd. 
x:iectrolyslB  of  chloride  of  alnmlnlun.     Faune.     Hd. 
Kleotric  current  motors.      Hitrtmann  and  Br:iun.     44 
Electric  Inoandesoenoe  lamps.     Scharf  and    (..atjcka 
EUoctric  transformers.     Mordey.     Sd. 
Are  lamps.    Johnson.     (Hellene.]    8d. 


14100. 
16110. 

1710S. 
17940. 


1H!H)9. 
e03'21. 

79-tft. 
11134. 
12117. 
I2i"57. 
li21*lK>. 
13315. 


COMPANIES^  STOCK  AND  SHARE  LIST. 
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Bruab  Co 

—  Pruf.     

India  Kubber,  GatU  Perchs  A  Teltigrapb  Co, 

HoUHe-to-Hou»e        

Metropolitan  Electric  Supply 

Loiniow  Elecrric  Supply     

Swan  United    

St.  J&nies* 

Natioual  Telephone     

Electric  Conatrnction , 

Wcstmin-itcr  Electric 


Paid.        Wi 
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NOTES. 


ssels. — Tenders  are  received  for  Brussels  on  the 

u — The  tenders  for  Hove  lij^hting  are  to  be  received 
October  26th. 

ity  Mains. — The  conduits   of   tho   electric   lighting 
bia  in  the  City  are  now  practically  complete. 

Iwiss  Telephones.  — Telephonic  commutiicatioii 
veen  Berne  and  Geneva  is  expected  by  tho  end  of 
month. 

ity  of  London  Company. — Prof.  Silvanus  Thompson 
been  appointed  consulting  electrician  to  the   City  of 
|ldon  Electric  Lighting  Com{>any. 

St.  Petersburg. — The  principal  street  of  St.  Peters- 
tho  Newesky  Prospect,  is  to  be  lighted  shortly  for  a 
tb  of  a  mile  and  a  half  by  38  arc  lamps  on  ornamental 
lampfiostfi. 
Lnction  Sale.— As  will  be  seen  elsewhere,  an  important 
by  auction  will   take  place  early  next  month  at  39, 
en-street,   E.C.,   of   a  large   quantity   and   variety   of 
■  electrical  supplies. 

^^^aris    Concessions. — The    Paris  Municipal  Council 
^Rn  shortly  consider  the  transfer  of    the  Popp  concession 

*  electric  lighting,  and  the  prolongation  of  the  gas 
pany'a  concession. 
'ersonal.^We  understand  that  Mr,  C.  E.  L.  Brown, 
'1»te  chief  engineer  to  the  Oeiiikon  Works,  has  left  this 
H^bpany  in  order  to  start  business  on  bis  own  account 
^■Baden,  near  Zurich. 

^Blarton. — Eighteen  tenders  in  all  have  been  received 
^r  the  lighting  of  Burton-oa  Trent.  Tho  whole  matter  is 
I  present  under  the  consideration  uf  the  committee,  and 
i  tenders  are  not  yet  settled. 

Pranlifort  Exhibition. — Tho  number  of  visitors  to 

l^'rariklurL  Elccirical  Exhiljilion   bay  already  amounted 
aver  a  million.    The  exhibition  will  close  on  October  19. 
price  of  entry  until  closing  will  bo  GJ. 

ley. — The  Ilkley  Local  Board  are  wishing  to  purchase 
gas  works,  but  the  negotiations  have  fallen  through 
By  must  either  apply  for  a  special  Act  to  compel  the 
asfer  or  turn  their  attention  to  electric  light. 

Bxtinffoishing:  the  Lig^ht. — A  story  is  related  about 
ftncher  from  out  West  who,  not  knowing  how  to  extin- 
sh  the  light,  uncoiled  the  wire  and  put  the  lamp  inside 
»wer,  where  it  was  found  burning  next  morning. 

Southend  Pier  Electric  Railway. — The  receipts 
fm  the  electric  tramway  at  Southend  for  the  month  of 
ptember  were  £441.  156.  The  total  of  the  wages, 
Juding  the  pronionade,  for  the  month  was  £90.  18s. 

Electric   Railways.— Long  lines  of  electric  railway 
Bm  to  be  increasing  in  the  States.     A  line  is  to  be  built 
rom  San  Jost;,  California,  to  Oaklands,  a  distance,  inclnding 
brunches,  of  48  miles.     The  cost  price  is  given  as  £100,000. 

Pretoria. — Tho  desire  for  electric  lighting  is  spreading 
in  South  Africa,  and,  besides  private  plunts,  we  learn  that 
Pretoria  is  to  be  lighted  early  in  April  next.  Tho  installa- 
tion is,  wc  understand,  in  the  hands  of  Messrs.  Crompton 
and  Co. 

Kilkenny. — Messrs.    Waller    and     Manville.    uf    39, 

Victoria-street,    Westminster,    London,   S.W,,    have   been 

retained  by  the  Corporation  of  Kilkenny  to  advise  them  on 

Lthe  buitability  of  the  introduction  of  electric  tit;iiLing  in 

^Kilkenny. 

S—^Paris  Telephones. — A  targe   new  central  tolcphono 
fehan;;c  is  bein^'  e/ectod   oppoHtto  the    Paris    JIAtol  des 


Postes,  in  the  rue  Gutenberg.  It  is  estimated  to  coat 
800,000f.  (about  £32,000),  and  will  be  ready  for  service  at 
the  end  of  the  year. 

Harwich. — The  town  clerk  of  Harwich  has  been 
i^quested,  as  already  reported,  to  apply  for  a  provisional 
order  for  power  to  supply  electricity  for  private  and  public 
lighting.  Messrs.  Wilkins,  Blyth,  button,  and  Hartley  are 
tho  parliamentary  agents. 

Bristol. — The  work  of  construction  of  thebuildingsforthe 
Bristol  central  electric  lighting  station  is  canied  forward 
one  stage  by  the  recommendation  for  acceptance  of  the 
tender  of  Messrs.  J.  Durnford  and  Sons,  £3,989,  for  the 
construction  of  retaining  wall  at  Temple-back. 

Hove  Charoh — The  fine  now  ()arish  church  at  Hove, 
Brighton,  which  was  designed  by  Mr.  J.  L.  Pearson,  R.A., 
is  having  a  comjilete  electric  light  installation  erected, 
under  the  superintendence  of  Messrs.  Morgan  Williams  and 
King,  consulting  electrical  engineers,  Westminster. 

The  Halifax  and  Bermuda  Cable.— It  is  under- 
stood in  Canada  that  the  Canadian  Pacific  liailway  and 
the  Commercial  Cable  Companies  have  secured  the  con- 
trolling interest  in  the  Halifax-Bermuda  cable,  with  tho 
view  of  extendi  tig  communication  to  the  West  India 
lelatuls. 

Iiondon  County  Council. — No  ap(>ointment  has  been 
yet  made  us  electrical  engineer  to  the  London  County 
Council,  rendered  vacant  by  the  resignation  of  Mr.  W, 
Arnot.  The  salary  was  £200  per  annum,  but  if  the  only 
result  of  getting  good  men  is  to  lose  them,  this  may  be 
altered. 

Lyceum  Theatre. — The  electric  lighting  arrangements 
in  the  Lyceum  Theatre  were  carried  out  by  Mr,  Harry 
South,  of  Garrick-street,  Govent  Garden.  The  addition  of 
the  electric  light  to  this  theatre  was  greatly  wanted  to 
perfect  the  comfort  of  the  auditorium,  and  is  much 
appreciated. 

Canterbury. — It  was  agreed  at  the  last  meeting  of  tho 
Canterbury  Town  Council,  on  tho  recommendation  of  the 
Electric  Lighting  Committee,  that  the  Brush  Electrical 
Engineering  Company  be  invited  to  send  a  representative 
to  Canterbury  to  arrange  terms  on  which  they  would  take 
over  the  order. 

mtaoombe. — It  was  stated  at  the  last  meeting  of  the 
Ilfracombe  Local  Board  that  a  letter  had  been  received 
from  Messrs.  S.  D.  Williams  and  Co.,  to  ask  the  Board  to 
consider  plans  and  estimates  for  the  electric  lighting  of  tho 
town.  The  clerk  was  directed  to  say  that  the  matter  was 
under  consideration. 

Ludlow. — The  question  of  electric  lighting  the  lx)rougb 
of  Ludlow  was  considere<l  at  a  recent  meeting  of  the  Town 
Council.  The  Mayor  said  the  Council  bad  the  matter  in 
their  own  hands,  as  the  application  of  the  Electric  Lighting 
Company  held  good  until  January.  It  was  decided  to 
adjourn  the  question. 

North  London  Polytechnic. — An  endowment  of 
£1,500  a  year  huis  been  promised  by  the  Charity  Com- 
missioners for  the  proposed  polytechnic  for  North  London, 
a  site  for  which  has  buen  secured  in  the  HoUoway-road.  A 
sum  of  £1.'>,000  is  yet  required  to  complete  the  amount 
necessary  for  the  buildings  and  apparatus. 

Liverpool  Naval  Exhibition. — The  idea  bus  boeni 
pronnil,i;aiCil,  und  seems  to  meet  with  some  approval,  thata^ 
naval  exhibition  should  be  held  in  Liverpool.  Sir  W.  B. 
Furwoud,  chairman  of  the  Museum  and  Arts  Committee,  has 
ascertuinud  that  u  Urge  rmmbcr  of  the  exhibits  from  Chelsea 
might  be  obUiined  tor  the  Liver|>ool  exhibition. 
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After  a  long  discussion  it  was  decided  to  write  to  the  various 
large  electric  lighting  companies  informing  them  that  the 
Corporation  were  open  to  treat,  and  asking  upon  what  terms 
any  of  the  companies  would  be  prepared  to  take  over  the 
powers  of  the  Corporation  for  a  limited  number  of  years. 
The  committee  will  be  called  together  again  as  soon  as  these 
replies  have  been  received. 

Glasgow  Library. — Bailie  Martin  asked  aquestiou  at 
the  Glasgow  Town  Council  meeting  last  week  )vith  refer- 
ence to  the  gas  engine  supplied  to  the  Mitchell  Library  for 
the  electric  lighting.  According  to  the  standing  onlers  of 
the  Town  Council  no  member  is  allowed  to  contract  directly 
or  indirectly  for  the  Corporation,  and  he  wished  to  know 
how  a  member  had  got  bis  gas  engine  into  the  library.  It 
was  explained  that  the  Gas  Committee  provided  the  instal- 
lation, the  specification  being  di*awn  up  by  Mr.  Cook,  the 
electrical  engineer  consulted  by  the  committee.  The  firm 
who  obtained  the  contract  put  in  an  Acme  gas  engine, 
which  Councillor  Burt  was  interested  in.  It  was  not 
decided  whether  this  fact  raised  any  legal  question,  snd 
the  decision  of  Sir  James  Marwick  was  promised  for  next 
meeting. 

Effloienoy  of  AoomnalatorB. — In  a  paper  before  the 
Berlin  Electrotechnical  Society,  Horr  Ross  gave  some  inte- 
resting i>articular8  of  the  efficiency  of  accumulators  used  in 
the  central  electric  light  stations  at  Barmen,  Dessau,  and 
Darmstadt.  At  Barmen,  after  one  year's  service,  the  effici- 
ency fell  to  37  per  cent.;  repairs  to  the  battery  brought  it 
Up  to  56  per  cent.  This  is  bad,  but  better  figures  were 
obtained  at  Dessau,  where,  exact  measurements  having  been 
taken  by  meter,  the  efficiency  was  found  to  be  S5  per  cent. 
The  accumulators  at  Darmstadt  only  snppUed  12  per  cent. 
of  the  whole  output,  and  the  mean  efllL-iency  in  watts  Is 
given  as  39  per  cent,  in  1889  ;  this  rose  to  60  per  cent,  in 
Idf^O,  after  a  partial  overhaul  of  the  cells.  These  figures 
show  that  accumulators  (at  any  rate  as  used  in  Germany) 
ore  far  from  perfect,  though  the  mean  percentage  at  Barmen 
would  almost  seem  to  result  from  some  error  in  measure- 
ment. When  will  our  engineers  give  us  similar  figures  of 
their  accumulator  efficiencies  ? 

Walsall  Eleotrio  Tramway. — At  the  meeting  of 
the  Walsall  Town  Council  on  Monday,  the  General 
Pur|>ose8  Committee  reported  that  they  had  appointed  Mr. 
F.  Brown,  of  the  Walsall  Electrical  Company,  to  advise  as 
to  the  terms  and  conditions  upon  which  the  South 
StafTordshire  Tramways  Company  shall  be  allowed  to 
erect  their  overhead  wires  and  work  their  tramways 
within  the  borough  by  means  of  electricity,  and  to 
superintend  the  carr3'ing  out  of  the  works  so  as 
to  ensure  proper  precautions  for  the  safety  of  the 
public;  and  they  recommended  that  the  company  be  billowed 
to  use  steam  12  months  lunger  on  their  lines  within  the 
borough,  with  a  view  to  enable  the  company  to  equip  their 
lines  for  electric  traction  before  the  expiration  of  that 
period,  and  that  the  sum  of  £500  be  accepted  from  the 
company  in  discharge  of  their  liability  to  repair  and  main- 
tain the  wooden  pavement  in  Bridge-street.  The  report 
and  recommendation  were  adopted. 

Nelson  (Lanos.). — At  the  monthly  meeting  of  the 
Nelson  Town  Council  last  week  the  refwrt  of  the  Gas  Com- 
mittee came  before  the  Council.  The  gas  engineer  had 
t»^e  a  partial  and  satisfactory  canvass  of  probable 
customers.  The  Gas  Committee  recommended  that  the 
town  clerk  have  full  authority  to  prepare  agreements  for 
guarantors  aiul  also  to  make  application  to  the  Local 
Government  Board  for  such  borrowing  powers  as  might  bo 
considered  necessary  to  put  in  force  within  the  borough  the 
provisions  of  the  provisional  order,  and  the  committee 
rvcowmvndbd  the  borrowing  [jowers  to  bo  hx«datX10,000 


Councillors  Sunderland  and  H.  Dyson  were 
electric  lighting  sub-committee.     It   was  stated 
town  clerk  had  been  instructed  to  obtain  infor 
cost  of  central  station.     The  minutes  were  confir 
resolution  was  passed  empowering  the  town  clerk  i 
application  for   the  sum    mentioned   for   electric  1 
purposes. 

Bombay. — At  a  recent  meeting  of  the  Cor 
Bombay,  says  the  Boviltai/  GtizfUe,  a  long  discussion  1 
the  proposal  to  experiment  with  a   view  to 
lighting  Bombay  by  electricity.  Mr.  K.  N.  Kabrijij 
"That   the   Commissioner   be  authorised   to   inr 
tenders  for  electric  lighting,  as  an  experimental 
including  a  clause  for  the  continuation   of  such  \ 
may  be  agreed  npon,  or  for  the  purchase  of  the  cort 
plant  in  the  event  of  the  installation   proving 
such   lighting    being  from  the  Arthur  Crawford! 
Tower  along  the  Esplanade  and  Hornby  roads 
Bunder,  including  lighting  that  market,  Church  ' 
Elphinstone  Circle, and  the  Rajabai  Tower.''  Dr.  1 
then  moved  as  an  amendment  that  the  consideratifl 
question  of  electric   lighting   be   postponed,  pen 
question  of  the  liability  of  the  CoriK)ration  as  to  tbsa 
the  police  and  other  matters  being  settled,  which,  i 
being  taken,  was  carried  by  20  to  14. 

Electrical  Specialities. — A  company  has  1 
formed,  under  the  title  of  Munro's  Electrical  Manu 
Company,  Limited,  of  9,  Holland-place,  Glasgow 
manuficture  of  electric  apparatus  and  fittings 
carrying  out  of  new  inventions.  With  reference  < 
latter  department,  they  have  a  stafT  of  skilled  wo 
trained  for  this  class  of  work,  having  lately  worked  o 
perfected  several  important  and  complicated  Ml 
mechanism.  They  are  open  to  take  up  and  devel^ 
tions  at  any  stage,  and  enter  into  arrangement 
inventors.  With  reference  to  the  fitting  departmei 
found  that  for  the  better  class  of  installations,  partj 
in  country  mansions,  there  is  a  demand  for  desigru 
will  not  be  seen  in  every  second  or  third  house  vi 
which  are  not  to  be  found  in  trade  lists.  To 
want,  special  designs  are  produced,  which  will  not 
in  lists,  of  highest  design  and  workmanship,  and  of  rei 
wrought  hammered  work.  Mr.  John  M.  Munro,  W 
is  managing  director  of  the  company,  and  Mr. 
ander,  A.I.E.E.,  secretary.  They  have  offices  iu 
Liverpool,  and  London,  the  latter  being  at 
street,  E.G. 

Oil  En^nes. — Electrical  engineers  may  be 
in  bearing  that  orders  for  IViestman's  patent 
continue  to  be  received  freely  for  a  large  variety  o£i 
Amongst  these  may  bo  mentioned  an  18-h.p. 
Messrs.  Palmer's  Shipbuilding  and  Iron  Company" 
besides  orders  from  the  Great  Western  Railway  Co; 
Mr.  T.  H.  Ismay,  and  others  for  printing,  sawii 
electric  lighting.  For  the  past  two  or  three  yean 
Priestman,  at  their  Holderness  Foundry,  IIuU,  bav 
fully  occu[)ied  developing  oilengines  of  the  boriaB 
portable  ty{>es,  and  they  are  now  in  a  position  H 
the  marine  type  of  oil  engine,  suitable  for  pro 
launches  and  barges.  Some  time  ago  the  autborit 
Manchester  Ship  Canal  (Bridgwater  section),  after 
investigating  the  merits  of  the  system,  took  a  so 
on  trial,  and  after  testing  the  working  of  this  thd 
they  were  supplied  with  two  pairs  of  10-h.pJ 
which  have  now  beet»  iu  regidar  use  for  some  inon 
Urand  Can:il  Company  of  Irelaml,  after  inspecfl 
engines,  have  also  ordered  engines  of  u  similar  siso 
understand  that  a  launch,  28ft.  by  6ft.  by  3ft.  6in. 
with  ii  pair  of  o-h.p.  engines,  cau  Ijo  inspected   at  U 


vWj 
o^ 


ofu 


366 


THE  ELECTRICAL  ENGINEER,  OCTOBER  16,  189L 


ON  THE  RELATION  OF  THE  AIR  GAP  AND  THE 
SHAPE  OF  THE  POLES  TO  THE  PERFORMANCE 
OF  DYNAMO-ELECTRIC  MACHINERY.* 

BY  HARRIS    J.    RYAN. 

The  object  of  this  paper  is  not  to  deal  with  the  subject  in 
a  new  light,  but  to  add  to  its  literature  a  limited  amount 
of  data,  the  deductions  from  which  go  to  establish  the 
correctness  of  the  ideas,  and  the  utility  of  the  suggestions 
put  forth  in  the  papers  read  by  Messrs.  Swinburne  and 
Esson,  at  the  meeting  of  the  Institution  of  Electrical 
Engineers,  on  February  13  and  20,  1890.  Up  to  the  time 
of  the  publication  of  these  papers  the  air  gap  was  usually 
treated  by  contributors  to  electrical  literature  as  an  evil  in 
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Fi(i.  1. 

a  dynamo,  having  a  necessary  existence,  and  the  emaller 
that  it  could  conveniently  be  made  the  better.  The  shape 
of  the  poles  had  often  been  spoken  of  as  having  a  some- 
what decided  effect  on  the  performance  of  the  dynamo, 
while  but  little  had  been  said  regarding  the  cause  of  such 
an  eO'ect. 

There  exists  some  diflerence  of  opinion  as  to  what  should 
bo  known  as  the  number  of  ampere-turna  on  an   armature. 


For  our  present  purpose  we  will  assume  that  the  armature 
ampere-turns  equal 

The  number  of  conductors] 


^.  ♦!..  ..  ^t         f  .u  \        btrencth  of  current  in 

on  the  surface  of  the  arma-  -  x  -  p  ,     . 

armature  coiiuuctors 


the 


ture 


Number  of  poles. 

Referring  to  Fig.  1,  it  is  evident  that,  when  we  consider 
the  magnetic  forces  acting  in  a  working  dynamo  by  the 
route  O,  I,  J,  O,  the  entire  number  of  ampere-turna  on  the 
armature  are  directly  opposed  inaction  to  the  ampere-turns 
un  the  held.    By  the  route  O,  M,  N,  O,  all  the  ampeic-turns 

•  /^Aper   rond    befotys   the   Americ^in    Inatitutc    ol    Eloctnc&l 
Sa^/neen,  Xoiv  York,  Septembte '22,  IS91. 


on  the  armature,  except  those  that  lie  between  *■' 
angle  of  lead  G  E  are  acting  with  the  6elii  ami 
while  those  between  G  E  are  opposed  to  the  8aai«. 
fore,  by   this   route,    the    total   number   of  amp 
actually    aiding     the    field     ampere  turns    is    tjkt  { 
number  of  armature  ampere  turns,  minus  twice  th«  i-« 
of  ampere-turns  that  lie  between  Ibc  double  ann 
Hy  the    route  0,   K,  L,  0,  the  number  of  an 
ncting  is  the  number  of  ampere-turns  on  the  r> 
the  number  of  ampere-turns  that  lie  between  ' 


Fig.  4. 

angle  of  lead.  We  can  then  estimate  witb  ample 
accuracy  the  magnetic  density  in  the  air  gap  at 
for  any  given  total  amount  of  magnetisation  thxo'  ^ 
armature.  The  ampere-turns  that  lie  between  the  dofl 
angle  of  lead  are  opposed  to  the  action  of  the  field  Aa|i 
turns  at  all  points.  It  is  evident  that  the  portion  of 
armature  ampere-turns  not  included  between  the  do* 
angle  of  lead  will  increase  the  magnetisation  throogh 
air  gap  by  the  route  0,  M,  N,  0,   just  as   much  u  t 
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diminish  it  along  the  route  O,  I,  J,  0,  as  long  as  mtgai 
saturation  does  not  take  place  in  the  streugtheaed 
corners,  0  D.  If  the  pole  corners  are  thin,  as  in  tiwtjl 
shown  in  Figs,  2,  3,  and  5,  saturation  is  apt  to  occur-  1 
then  that  the  magnetic  resistance  increases  by  the  roflM 
M,  N,  O,  and  the  magnetic  density  by  this  route  is  no  loo 
increased  by  the  same  amount  that  it  is  diminished  ai 
the  route  O,  I,  J,  0.  On  the  other  hand,  when  the 
corners  are  fashioned,  as  seen  in  Figs.  4  and  6,  so 
saturation  in  the  strengthened  pole  cornets  cannot  occof 
practice,  the  current  in  the  armature  can  produce 
modification  of  the  total  amount  of  magnetisation  tfaml 
it  other  than  that  which  is  produced  by  the  action  of 
■AmpexcXiUvft^  v\iaA.  \\<i  \i«iV«(:Aw  the  double  angle  of  1 
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tion  can  always  be  compensated  for  by  putting  an 

ent  number  of  series  ampere-turns  on  the  field  acting 

lio  field  ampere-turns.     The  double  angle  of  lead  can 

ftrmined  with  .suflRcient  accuracy,  for  with  \Hy\e  corners 

exterided  at  the  centre  (see  Fig.  Jl)  the  diarcetor 

mtation  at  all  loads  is  very  near  the  weakened  jwle 

The   ]K>le  corners  are   slightly  extended  at  the 

so  that  the   coils  always  enter  the   field   of   the 

rencd  polo  corners  gradually.     The  E  M.F.  developed 
coils  as  they  pass  under  the  poles  can  never  bo  far 


A.WU  hKMKt 

AMPCRt  TURN9   OM  THf  fttLO. 
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jrent  from  that  actually  needed  to  reverse  the  current 
he  coil  when  passing  under  the  brush.  In  this  way  the 
it  of  commutJition  in  a  dynamo  cati  be  kept  the  same 
ID  carbon  brushes  are  used  without  undue  sparking',  a^ 
;  as  the  armature  docs  not  reverse  the  magnetisation 
er  the  weakened  pole  corners. 

rom  the  discussion  of  the  magnetic  relations  of  an 
ature  to  its  field  in  a  dynamo,  in  connection  with 
1,  it  is  seen  that  the  magnetisation  in  the  air  gap 
or  the  weakened  pole  corners  becomes  zero,  when  the 
ature  ampere- turns  are  equal  to  the  ampere-turns  on 
field,  whose  magnetisins  force  is  impiesaed  between  tta 
»  faces  through  the  armature.  This  impressed  magnetising 
e  is  that  due  to  the  difference  between  the  totii!  number 
mperetunis  on  the  field  and  the  numl>er  of  ampere-turna 
lired  to  set  up  the  magnetisation  through  the  field 
»,  from  pole  face  to  pole  face.  In  order  to  commutate 
cunent  without  spark  at  the  commutator  the  magneti- 
3n  in  the  air  gaii  under  the  weakened  pole  corners  dtive 
er  be  allowed  to  become  zero.    It  follows,  then,  thiit  the 
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1  ampere-turns,  impressing  a  magnetising  force  between 
pole  faces,  must  always  be  somewhat  in  excess  of  the 
:imum  number  of  ami>ere-turns  on  the  armature.  The 
lunt  of  this  excess  need  only  be  sufficient  to  ensure  a 
live  field  at  A  and  B,  Fig.  I,  strong  enough  to  reverse 
current  in  the  coils  as  they  are  commutated.  When  a 
ain  amount  of  magnetisation  is  to  be  set  up  through  an 
ature,  with  the  application  of  the  magnetising  force  of 
iven  number  of  ampere-turns  impressed  between  the 
( faces,  we  must  provide  the  requisite  amount  of  magnetic 
stance  between  the^e  [*o\e  faces.  The  value  of  this  resist 
s  will  have  to  be  such  that  the  impressed  field  magnetis 
force  will  establish  the  desired  amount  of  magnetisation, 
sistance  in  most  cases  is  best  provided  for  in  a  proper 


length  of  air  gap.  In  general  it  is  founi  best  to  avoid 
heating  in  the  armature  core,  as  far  as  consistent,  by  the 
use  of  compai'atively  low  magnetic  densities  for  wrought 
iron.  The  magnetic  resi.stance  of  the  armature  core,  under 
these  circumstances,  is  very  small  and  may  he  neglected. 

The  magnetic  resistance  between  the  pole  faces  is  occa- 
sionally provided  for  largely,  either  through  a  saturated 
core  of  a  nng  armature,  saturated  lugs  on  armatures  where 
the  wires  are  placed  in  grooves,  or  both.  This,  in  addition 
to  what  air  gap  may  be  necessary  from  a  mech>tnical  point 
of  view,  go  to  make  up  the  total  amount  of  magnetic 
resistance  that  is  provided  between  the  pole  faces. 
Machines  of  this  order  have  been  developed  largely  through 
the  old  and  rather  expensive  method  of  experimentation. 
This  method  has  given  us  6omety[)e8  in  which  ordinary  resulta 
are  arrived  at  through  rather  extraordinary  means.  Take 
the  c&se  of  a  machine  with  a  ring  armature,  wires  wound  in 
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grooves,  a  very  small  air  gap,  and  poles  shaped  somewhat 
as  shown  in  Fig.  2,  Such  a  machine,  operates!  as  a  dynamo, 
may  require  only  a  quarter  of  the  nnmher  of  ampere-turns 
that  it  will  hive  on  the  armature  at  full  load  for  field 
excitation  in  order  to  produce  a  certain  E.M.F.  at  a  given 
speed.  Yet  this  machine  produces  a  fairly  constant  poten- 
tial at  the  brushes  under  all  variation  of  load,  and  without 
undue  sparking  at  the  commutator,  in  the  following  manner  : 
For  the  production  of  a  constant  E.M.F.  at  constant  speed 
the  total  magnetisation  through  the  armature  must  remain 
constant.  At  no  load,  one-fourth  of  the  arapere-turiis 
needed  uu  the  field  at  full  load  are  provided  by  a  shunt 
winding.  This  shunt  winding  is  sufficient  to  set  up  the 
total  amount  of  magnetisation  for  the  production  of  the 
normal  E.M.F.  of  the  machine  when  there  is  no  current  in 
the  armature.  Now,  in  order  to  take  the  normal  current 
from  the  armature  without  reversing  the  magnetisation 
under  the  weakened  pole  corners,  three    times  as  many 
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series  ampere-turns  as  there  are  shunt  ampere-turns  must 
be  added  to  the  field.  The  addition  of  these  series 
ampere-turns  must  not  increase  the  total  amount  of 
magnetisation  through  the  armature,  which  is  accomplisheti 
by  the  thin  pole  corners.  The  strong  j>ole  corners  become 
saturated  when  the  armature  is  furnishing  even  a  small 
amount  of  the  normal  current  for  which  it  is  desig*ied. 
For  most  values  of  the  current,  then,  the  armature  ampere- 
turns  tend  to  diminish  the  magnetisation  under  the 
weakened  pole  corners,  but  cannot  increase  it  corre 
spondingly  under  the  saturated  pole  corners.  The  action 
of  the  series  ampere-turns  on  the  field  prevents  the  reduc- 
tion of  the  magnetisation  under  the  weakened  pole  cornel  a 
to  xero,  while   the  saturated   \iottAQ^  <n^  V-W  ■i^^^x^R.vsiv 
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prevents  tbe  increase  of  the  total  magnetisation  through 
the  armature,  and  thus  a  constant  {>oterktial  is  niaintainerl. 

The  "armature  characteristic"  IV.,  plotted  in  Fig.  7, 
was  taken  from  tbe  machine  of  the  above  sort,  built  with 
cast-iron  fields.  The  cross-section  of  the  field  cores  proved 
on  trial  to  be  too  small,  and  became  strongly  saturated  at 
full  load,  while  they  were  quite  a  little  under  the  point  of 
saturitionat  no  load.  This  curious  result  for  a  constant-poten- 
tial generator  was  due  to  the  increased  magnetic  leakage 
produced  as  the  series  am|>ere-turns  on  the  field  camo  up 
with  the  load.  Saturation  took  place,  as  the  curve  indicates, 
when  the  ai-maturo  furnished  a  current  of  about  140 
amperes,  and  no  possible  compounding  could  ever  make 
this  generator  produce  even  approximately  a  constant 
potential,  with  variation  of  load.  Steel  cores  of  the  same 
dimensions  were  substituted  for  the  cast-iron  cores.  Satura- 
tion did  not  occur  in  them  due  to  magnetic  loaka^^e.  The 
pole  comers  were  very  thin,  as  in  Fig.  2,  and  the  *'  arma- 
ture characteristic  "  III.  was  obtained.  The  machine  was 
then  furnished  with  a  shunt  winding  that  jiroduced  a 
slightly  smaller  number  of  initial  ampere-turns  than 
Curve  III.  indicates  as  required  to  produce  125  volts,  and 
with  series-turns  at  such  a  number  that  the  total  number 
of  ampere-turns  on  the  field  for  any  cui'reut  developed  by 
the  armature  is  shown  by  the  broken  line  drawn  through 
Curve  III  It  was  under  these  conditions  that  the  machine 
performed  in  the  manner  described  above,  and  not  vary 
more  than  5  per  cent,  from  the  normal  E.M.F.  on 
either  side,  or  a  total  variation  of  10  per  cent.  It 
was  then  almost  entirely  rebuilt.  The  armature  was  pro- 
vided with  a  core  that  was  considerably  larger  in  cross- 
section,  and  the  maximum  magnetic  density  used  in  it  was 
11,000  lines  per  square  centimetre,  as  against  20,000  used 
before.  The  lugs  on  the  core  were  dispensed  with  and  the 
wires  wound  on  the  surface  of  the  core.  The  pnlea  were 
made  of  cast  iron,  and  fashioned  to  acconl  more  noiirly  with 
those  in  Fig.  3.  The  aii  gaj)  required  10^000  araperc-turus 
to  set  up  the  magnetisation  throutsh  it  at  no  load,  while  the 
armature  ampere  turns  were  8,000  at  normal  output,  so  that 
series  ampere-turns  had  only  to  be  added  to  counteract  the 
action  of  the  arai>ere-turn8  on  the  armature  that  lie  between 
the  double  angle  of  lead,  to  increase  slightly  the  E.M.F. 
by  the  amount  equal  to  the  fall  of  potential  through  the 
armature  caused  by  its  resistance,  and  to  compensate  for  the 
slight  effect  of  the  pole  corners  that  still  became  saturated 
to  a  limited  extent  for  the  higher  outputs.  It  should  be 
remembered  that  the  magnetic  leakage  that  takes  [)lace 
between  the  adjacent  north  and  south  polo  corners,  one  of 
which  is  strongly  and  the  other  weakly  magnetised,  plays 
an  important  part  in  saturating  tbfri  pole  corners.  It  is 
evident  that  unless  the  *'  armature  characteristic "  is  a 
straight  line,  as  in  Curve  I.,  Fig.  7,  that  tbe  machine  cannot 
be  made  to  regulate  for  constant  potential  with  a  high 
degree  of  refinement,  The  poles  were  again  changed  and 
shaped  as  in  Fig.  4,  when  an  '*  armature  characteristic  " 
given  in  Curve  I.  was  obtained  and  the  proper  number  of 
shunts  and  series  ampere-tuins  for  a  refined  degree  of 
regulation  were  readily  decided  upon.  These  experiments 
confirm  what  has  been  said  above,  and  show  how  useless 
have  been  the  attempts  to  diminish  the  air  gap  beyond 
certain  limits. 

It  was  shown  on  the  outstart  how  we  can  calculate  the 
actual  magnetic  densities  in  the  air  gap  for  any  total 
magnetisation  through  the  armature  for  any  armature 
current.  The  results  of  the  following  experiments  confirm 
the  correctness  of  these  methods.  The  diagrams  in  Fig.  8 
give  the  values  of  the  magnetic  deusiiy  at  all  points  of  the 
air  gap  of  a  generator  producing  12.5  volts  at  the  binishes 
and  80  amperes.   The  following  are  its  dimensions  und  data  : 

Diiunetor  of  armature  core e'25m. 

Length  of  armature  core 1'2*    in. 

Diameter  of  bore  of  i>oIeH     7'i9in. 

Doublo  depth  of  air  gap *{Uin. 

Armature  sections 50. 

Turns  por  section 2. 

KefiiBtance  of  armature     *06  ohme. 

Polc4  Hhn|>e<l  an  in  Fig.  3. 

ShunttiirnH  on  field 6400. 

Fiolcj  current,  no  loiwl.  V25  volU   1*4S 

Field  current,  full  lond.  12.>  volt« "JIO 

Speeti  1600. 

Carbon  brasher  used  without  load, 


red  MBJjfa 
eakaeeTin 


The    "  armature    characteristic  "  ^txnred 
indicating  that  the  pole  corners   baeome 
evident,   too,  that  tbe  normal  magnetiaatifl 
corners,   in  addition   to  the  magnetic    leakage, 
greater  there  thau  anywhere  else,  produced  ntont 
all  pole  corners,  even  with   no  current   in    the  ta 
For,    at    full    load,   there    were   4,000    ampere 
the    armature,    while     4,000     series     amc 
to   be  added    to  the  field   that  produced    12fl 

no  load  to  keep  the  E.M.F.  the  same.      Therefa 

load  we  have  the  same  number  of  ampere-tuTiS^ 
through  the  weakened  pole  corners  as  at  no  load,  « 
total  amount  of  magnetisation  has  only  been  incmsff 
cent,  to  compensate  for  the  resistance  of  the  amutm 
ductors.  The  conditions,  however,  are  not  the  aft] 
there  are  just  4,000  more  ampere-turns  to  cause  on 
leakage  at  the  pole  corners,  so  that  on  tbe  whole  Um 
netisation  iti  them  is  increased.  This  increase  of  n 
density  in  them  greatly  increases  their  magnetic  Xfm 
for  they  are  saturated  to  begin  with.  It  is  ou  thii  i 
that  we  find  tbe  magnetisation  under  the  weakeM 
corners  dimitiished  when  apparently  the  forces 
have  not  been  changed.  The  magnetisation  ond 
strengthened  pole  corners  through  the  air  gap  is  im 
more  than  it  is  diminished  by  the  effect  of  tba 
magnetic  leakage  through  the  8,000  additional  a 
turns,  that  act  to  produce  magnetisation  by  ^| 
through  the  armature.  jH| 

In  Fig.  9  the  diagrams  show  the  magnetic  actmP 
armature  of  a  10-h.p.,  llO-volt  motor,  with  poles  fai 
as  in  Fig.  G.  Measurements  of  the  magnetic  leakm^ 
made  oti  this  motor,  and  the  results  indicate  that  thi 
given  to  the  pole  corners  avoided  saturation  in  the 
at  full  load.  The  double  angle  of  lead  was  almovi 
The  ampcro-turns  orabi'aced  by  it  on  the  anuatar 
partially  compensated  for  by  nine  series-tums  on  ( 
the  consequent  fields.  The  remainder  of  the  an 
ain[>et'ctuins  that  lie  between  the  double  angle  o 
served  to  weaken  the  field  by  just  the  amount  requi' 
[jroduce  a  constant  speed.  The  following 
additional  data  on  this  motor : 


I)'i:imoter  of  armnturo  coro.. 

Diameter  over  nil 

Hore  of  poIoH 

Houbleoir^p 

iShunt-tums  on  field 

Shunt  current  at  110  volts.. 


J 


1 

i-os 

2300. 
3*55 

Ampore-turns  on  field  at  llOrolta  7^KX 

Ampore-tuma  on  ann&ture  at  fall  load  '^^^'QJl 

Armnturo  sections    ^^H 

Turns  por  soction 3L 

Speed  laCKJ. 

The  ampere-turns  required  to  set  up  2,600  \in\ 
square  centimetre  through  a  distance  of    l*05in«_ei 

centimetres  in  open  air 

2.000  X  2^64^ 
1-26 

This  is  the  number  of  field  ampere-turns  thai  ei 
their  magnetising  force  between  the  pole  faces  throoj 
armature.  The  ampcrc-turnR,  acting  through  the  wm 
pole  corners,  are  therefore  very  near  zero,  which  is  ei 
corroborated  by  the  fact  that  the  magnetisaltor 
observed  to  be  zero  at  this  point.  See  full  load  cui 
Fig.  9.  Through  the  strong  pole  corners  the  anipen 
acting  were  the  5,600  of  the  shunt  ampere-tuma  ^tJ 
of  the  nine  series-turns  +  the  armatuie  ampere-turns,  5, 
twice  the  ampere-turns  between  the  double  angle  of  l 
[•3  X  5,750],  or  3,400=  8,670,  which  will  produce 
density  through  an  air  gap  of  2*64  centimetres  d 
8.670x1-26^ 

:i-64  *      ' 

while  the  actual  magnetic  density  measured   at 
was  3,050,  an  agreement  withiu  the  possible  linaid 

In  Fig.  10  are  given  curves  showing  the  ma 
fonuarice  of  an  armature,  with  its  conductors  laii 
narrow  grooves,  as  shown  in  Fig.  V2.  The  de 
on  each  side  was  ^V^n.,  making  the  doublo  atr  ga 
Additions!  dimensions  are  as  follows  : 

Diameter  nf  the  armature  core  «. 6" 

lAn^th  of  axmaturo  core 
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magnetising  force  between  the  poles  wben   the  armature 
produced  an  external  E.M.F.  of  48  volts  are 

^'^^Q  ^  ^^  .  650. 
112 

The   ampere- turns   on    the    armature  opiiosed  to    the 

magnetisation  set  up  by  the  route  A  B  are    "  of  the  total 

40 

number  of  ampere-turns  on  the  armature  (see  Fig.  12)  or 
12  X  64  X  3  X  20  ^  .-g 
40x1 

This  is  a  fair  agreement  when  we  consider  the  accuracy 
with  which  the  original  data  may  be  determined. 

Mr.  Esson,  in  his  valuable  paper  above  referred  to,  dis- 
cussed the  requisite  features  forageneratorof  constantcurrent 
with  closed-coil  armatures,  in  which  regulation  is  effected 
by  shifting  the  brushes.  Restated  that  the  field  should  be 
uniform  at  all  |>oint8  under  the  poles,  and  that  the  arma 
tare  cord  should  bo  saturated.  These  statementa  are  a 
little  misleading.  The  magnetising  force  impressed  by  the 
field  ampere-turns  must  be  uniform  at  all  points  between 
the  pole  faces.  This  ia  accomplished  by  proportioning  the 
poles  80  that  the  strongly-magnetised  pole  corners  will  not 
become  saturated  when  the  brushes  have  their  extreme 
position  for  the  development  of  the  highest  E.M.F.  that 
the  machine  ia  to  produce.  The  air  cnp  is  made  of  such  a 
depth  that  the  ampere-turns  required  to  set  up  the 
magnetisation  through  the  armature,  without  current,  and 
for  the  production  of  the  highest  E.M.F.  that  the  machine 
will  be  called  on  to  give,  shall  be  a  little  more  than  the 
armature  ampere-turns  when  it  furnishes  its  normal  current. 
Then  as  long  as  the  brushes  are  kept  under  the  pole  faces 
the  non-sparking  point  will  be  wherever  the  brushes  are 
placed.  This  will  be  the  case  whether  the  armature  is  or  is 
not  saturated.  A  practical  demonstration  is  found  in  the 
following  experiment :  A  Siemens  and  Halsko  dynamo, 
with  magnet  and  annature  cores,  whose  shape  and  dimen- 
sions are  shown  in  Fig.  5,  was  used. 

Length  of  armftture  core  7*26  in. 

Number  of  armature  BOCtioDS  56. 

TuroB  ptifHection , 6, 

Revolutions 1000. 

Output  in  volte   60. 

,,      omperee <%. 

The  field  was  separately  excited  with  4,000  ampere-turns 
on  each  of  the  sets  of  consequent  poles.  Regulation  could 
then  be  efTected  for  a  constant  current  in  the  armature  of  22 
amperes,  by  shifting  the  brushes  from  no  E.M.F.  to  35  volts 
without  the  slightest  sparking,  even  when  metallic  blushes 
were  used.  Within  this  limit  the  pole  corners  did 
not  saturate.  The  field  cores  were  wrought  and  the  yokes 
cast  iron.  When  the  armature  circuit  was  broken  it  was 
found  that  the  field  excitation  of  4^000  ampere-turns  pro- 
duced an  E.M.F.  of  50  volts.  The  magnetic  density  in  the 
field  cores,  including  leakage,  was  only  11,000  lines  per 
square  centimetre.  Therefore,  of  the  4,000  ampere-turns 
on  the  field  not  more  than  200  were  applied  in  setting  up 
the  magnetisation  from  pole  face  to  pole  face  through  the 
field  cores.  It  is  safe  to  assume,  then,  that  of  these  4,000 
ampere-turns  3,800  were  active  in  producing  a  magnetising 
force  impressed  uniformly  over  the  pole  faces  through  the 
armature.  This  same  value  is  obtained  by  the  method 
adopted  in  the  previous  cases.  That  is,  by  calculating 
the  magnetic  density  in  the  air  gap  when  50  volts  were 
developed,  and  then  deducting  the  number  of  ampere-turns 
required  to  establish  such  a  magnetic  density  through  a 
l^in.  air  gap  As  to  the  armature,  when  it  produced  22 
amperes  its  ampere-tuma  numbered 

2x66x6j<Jl_3yQo 

or  an  excess  of  100  ampere-turns  impressed  by  the  field 
over  and  above  those  on  the  armature.  As  long  as  thif* 
same  number  of  ampere-turns  was  maintained  on  the  field, 
it  was  not  possible  to  regulate  for  a  constant  current  of  a 
lower  or  a  higher  strength  without  sparking.  The  im- 
pressed  field  amjioreturns  are  in  excess  of  the  armature 
mwpereturna  by  that  amount  which  is  just  sufficient  lo 


produce  a  weak  jwsitive  field  that  will  reverse  the  i 
the  coil  when  its  terminal  bars  at  the  commutat<irpMi( 
the  brush.     When  regulation  is  eflected  by  this  me 
seen  that  all  pole  corners  are  alike  magnetised,  and 
centre  of  the  pole  faces  the  magnetisation  ia  zero  vbal 
machine  is  short-circuited.     At  full  output,  at  the  fc 
E.M.F.,  the  magnetisation  under  the  one  set  of  polec 
is  almost  zero,  and  under  the  other  set  it  is  at  thei 
value  that  is  ever  obtained.     In  a  generator  of  thkj 
when  the  poles  are  made  stout  enough   at  all  poinf 
total  amount  of  magnetisation  through  the  armature  itj 
loads  will  remain  at  a  constant  value. 

Wliat  has  been  said  of  dynamos  applies  equally ' 
motors.     In  a  motor  the  armature   rotates   in  an 
direction  when  field  and  armature  currents  remain  I 
as  in  a  dynamo,     The  E.M.F.  of  self-induction,  < 
the  reversal  of  the  current  in  a  current  has  not< 
while  the  E.M,F.  developed   in   the   coil  by  the 
changed  sign  with  the  change  of  the  direction  of  \ 
The  result  is  that  the  reversal  of  the  current  in  an  j 
section  must  take  place  in  a  weak  field   of  an  op 
in  a  motor  from  what  it  does  in  a  dynamo,  when 
is  to  be  avoided  entirely. 

The  action  of  the  current  in  the  armatures  of  mu 
dynamos  and  motors  will  be  the  same  as  that  foand  I 
pole  machines. 


THE  DISTRIBUTION  OF  ELECTRICAL  ENERGY.*  | 

BY  W.   C.    RKCHNIEWSKI. 
(Ci>iUinucd  frmn  page  JOS,) 

Use  of  Accnmnlaiors. — We  return  to  our  district  of ! 
metres  radius  and  3,500  lamps. 

We  have  seen  that  the  annual  expenses  per  lamp  ' 
16'15f.  per  lamp  of  10  c.p.  for  an  average  of  two 

a  day,  which   gives  the   kilowattrhour    at     ^    , 

^  365  %^%{ 

=  0'652f.     If  the  period  of  lighting  was  four  hourca^ 

for  each  lamp,  all  the  expenses  would    remain  the 

except  that  of  coal,  which  would  be  I8,720f.,  insteidj 

9,360f.  The  annual  expenditure  per  lamp  would  be  W* 

18'80x  1.000 


or 


0*322f.  per  kilowatt-hour. 


365  X  4  X  40 

The  cost  price  of  the  light  is  therefore  increased 
number  of  lamps  decreases,  provided  that  the  great 
of  the  expenses  remain  the  same,  whatever  the  number 
the  hours  of  lighting. 

The  use  of  accumulators  allows  the  energy  to  be 
during  the  hours  of  least  load^  and  the  station  to  be 
at  its  greatest  output. 

The  accumulators  can  be  used  in  two  ways  :  I.  Tht 
can  be  charged  by  the  dynamos,  and  the  whole  tightin)^ 
be  supplied  from  them  ;  this  is  the  simplest  process,  and 
it  not  for  the  high  coat  of  cells,  would  be   that  univei 
employed.     2.  The  cells  can  be  charged  during  the  boi 
of  least  load,  and  during  the  hours  of  greatest  load  tiie 
and  dynamos  supply  the  lamps  in  parallel.     This 
method,  which  is  rather  more  complicated,  requires  a 
siderably  less  number  of  accumulators. 

In  the  first  arrangement  the  accumulators  must 
the  whole  energy  necessary  for  lighting — namely,  31 
watt  hours.     They  must  furru'sb  this  energy  at  a  rapid 
of  discharge — that  is,  in  two  hours.     In  this  case  llMfi 
lowing  arrangement  will  be  adopted  : 

Two  batteries  will  supply  the  lamps  during  the  boon 
greatest  demand.  Afterwards,  one  battery  will  bo  suj 
current  while  the  other  ia  being  charged  ;  then  this 
will  supply  current  and  the  first  will  be  charged. 
these  conditions,  the  two  batteries  must  together  be 
supply  140,000  watts  maximum  at  a  given  moment, 
a  capacity  of  400,000  wattrhours  for  each  battery,  we 
be  certain  of  proper  working. 

The  piice  of  these  two  batteries  will  be  86,OO0C 
(£3,440).  The  etHciency  of  a  good  accumulator  iti  actrai 
work  may  be  taken  at  70  |>er  cent     It  will  he  necesstfT, 


\      •  Tt«hA%\&\;Qd  tvom  U  K(ectn*jt€?u 


m 
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icrcfore,  to  supply  daily  to  the  batteries  280,000  ^  '7  = 
00,000  watt-hours,  or  600  h.p.  A  steam  engine  of  60  h.p. 
inning   for    10  hours  would  therefore  be  sufficient.     A 

cond  engine  would  be  required  in  case  of  accident. 

The  first  cost  of  the  station  and  plant  will  therefore  be  : 

f.  £ 

,  baildines,  and  offioee  33,000      (l,3t20) 


I 


o? 


leta   of    60-h.p.     engines,    boUers,    and 

pipoi IS.OOOf. 

'  OO-h.p.  dynamo O.OUO 


24,000f.       48,000      (1,9120) 

/  ilfvtore  86.000      (3,440) 

fe  oardj  and  instrumentfl 10,000         (400) 

^  Total  177,OOOf.  (£7,080) 

The   cost  of  establishment    of    the   central    station    is 
horefore  32,000f.  (£1,280)   higher  than  that  first  taken, 
here  no  accumulators  are  used. 

The  working  staff  will  remain  the  same.     A  depreciation 
nd  maintenance  of  10  per  cent  can  be  taken  for  the  accu- 
iulators.    Under  these  conditions  the  annual  expenditure 
omes  : 

f,  £ 

_ 15,400       (616) 

itoal,  oil,  etc 12,.%0       i404'-l) 

Bt«reeton  294,O0Of.  at  5  per  cent 14,700        (588) 

^preciatiOn,  buildings  and  mains,  5  per  cent. 

oalOl.-JOOf.    ., 5,060        (202  4) 

>eprociation  and  ropturs  of  plant,  inatrumonto, 
Mid  batterioH    >3,400       (636) 


Total 60,920  (£2.436-8} 

Sfty,-?9'^?t  =  l7^40f.  {\S9.  Ud.)  per  lamp. 

o,*]0U 

The  expenses  are  higher  than  in  the  first  case.  On  the 
»ther  hand,  the  li^'ht  is  better  assured  against  accident  to 
Bsachinery,  and  can  be  supplied  in  case  of  total  breakdown. 
In  the  second  arrangement  the  accumulators  and 
ynamos  are  always  working  together:  at  the  time  of 
.tost  load  both  battery  and  dynamos  supply  current  to 
lamps  ;  as  the  demand  diminishes  less  is  taken  from 
accumulators  ;  at  half  load  tbo  dynamos  supply  the 
bole  current.  As  the  number  of  lamps  decreases,  the 
n^nes  work  at  the  same  load,  supplying  current  to  the 
,mps  and  charging  the  accumulators  at  the  same  time. 
A  battery  of  half  the  capacity  of  the  preceding  case  will 
Buflicient,  but  it  will  be  necessary  to  add  a  set  of  reserve 
>lant,  so  that  the  first  cost,  though  less  than  the  former 
uase,  will  be  more  than  that  where  no  accumulators  are  used. 
The  cost  will  be  : 

f.  £. 

itofl,  IniildingH.  offices 33,lXK)      (1,320) 

'wu  Hct»  of  loo  h.p.,  one  being  reserve  boilers, 

engines,  piping,  etc 24,0OUf. 

Dvnamoof  100  h.p 10,000 


AOQumulatora 

[nstruments,  etc. 


34,000f.     68,000    (2,72«») 

4:^.000     (l,72tJ) 

10,000        (40O) 


ToUl    154,000f.  (£6,160) 

It  is  seen  that  the  first  coat  is  hardly  more  than  that  of 
direct  working  without  accumulators,  while  the  whole  of 
the  benefits  of  the  latter  are  obtained. 

The  princijKil  advantage  consists  in  the  more  rational 
working  of  the  station — once  the  batteries  are  charged,  the 
machines  can  be  stojiped,  the  accumulators  aupplyittg  the 
few  lamps  which  remain  alight.  In  this  way,  electricity 
can  be  supplied,  night  and  day,  with  a  single  shift  of  eight 
to  12  houi-8. 

Further,  the  depreciation  and  maintenance  of  accumu- 
lators are  now  hardly  more  costly  than  that  of  the  plant. 
There  are  several  largo  makers  of  accumulators  who  will 
undertake,  under  foifeil,  the  maintenance  of  the  accumu- 
lators for  an  annual  sum  of  5  to  10  per  cent,  on  cost  price 
according  to  size  of  battery,  which  is  about  the  figure 
usually  allowed  for  machinery. 

The  use  of  accumulators  is  necessary  iu  another  case. 
When  an  insufficient  water  power  is  at  disposal,  rather 
than  install  a  steam  engine  to  supplement  the  turbine,  it  is 
better  to  employ  accumulators;  the  cost  of  supply  and 
maintenance  are  less. 

Take  a  case  of  a  waterfall  yielding  200  h.p.  while  the 


I  demand  reaches  400  h.p.  at  time  of  greatest  load.  The 
price  of  a  battery  of  accumulators  capable  of  supplying 
200  h.p.  for  three  hours  is,  as  we  have  seen,  86,000f, 
(£3,440).  Reckoning  14,000f.  (£560)  for  space  and  fittings, 
we  arrive  at  a  total  of  100,000f.  (£4.000).  while  a  station 
capable  of  yielding  200  h.p.  costs,  as  was  stated  above, 
145,000f.  (£5,800). 

With  regard  to  the  cost  of  niuning,  the  advantage  is  yet 
greater.  With  accumulators,  indeed,  only  their  mainte- 
nance and  depreciation  has  to  be  reckoned.  The  power 
supplied  costs  nothing,  while  in  putting  up  a  supplementary 
station  of  200  h.p.  all  the  costs  must  bo  included. 

The  400  h.p.  per  day  from  the  accumulators  will  cost : 

f.  £ 

Tntercflt  on  capital,  100,000f 5,000  (200) 

Maintenance  and  doprocifttion 10,000  (400) 

Superintendence  and  extra  stalf. 6,000  (240) 

Total  pw  year   ...Ul,000f.    (je840) 

While  in  the  case  of  steam  engines  we  must  reckon  : 

f.  £ 

Inlereat  nt  5  per  cent  on  I45,000f 7/250  (290) 

Maintenanco  and   depreciation    10  per  cent,    on 

112,(X)0f 11,200  (44S) 

Maintenance  of  buildings  5  per  cent,  on  33,000f...     l.oriO        (66) 

Su  porintendence  and  extra  staff 6,000  (240) 

Cool,  6-6lb.  per  horse-power  hour  at  ^Of.Ciee.)  ton    9,3«J0  (374-4) 

Oil,  waat«,  etc 3,0(K)  (12U) 

Making  practically  double Total   S8,460f.(£l,538*4) 

(To  be  coniinucd.) 


city  and  guilds  of  london  central 
;nstitdtion. 


Of  the  candidates,  some  100  in  number,  who  presented  them* 
Bolvos  for  the  recent  matriculation  oxamination  at  the  City  and 
(Juildfi  Central  In»titution,  G-l  puemed,  and  14  did  eutliciontly  well 
to  be  admitted  as  unmatriculated  Btudonte.  In  addition  to  the 
students  who  came  forward  from  last  session— and  these  7H,  all 
now  attending  coartioa  in  each  of  tho  four  dopartmonts  of  tho 
college — 6ome  14  ftpeoial  etudenta  have  enttirod  for  advanced 
coursea,  and  69  for  tho  courses  in  carpentry  for  elementary 
teachors.  The  department*  of  mechanical  and  electrical  ergi- 
noering  have  now  tlieir  full  number  of  etwdente. 

At  this  entrance  oxaininaiion  the  C'lothworkere*  Scholarship  of 
£60  a  year  and  free  cdtication  for  two  yti),r»  was  gained  by  J.  U. 
Dick,  H.Sc. ,  Edinburgh  University;  the  Siemena  Memorial 
Scholarship  of  £50  a  year  for  three  years  by  F.  Maeers,  St. 
Dunstan'B  CoUogo,  Catfoitl  ;  the  Mitchell  Scholarship  of  £30  a, 
y&ar  and  frco  education  for  two  years  by  E.  L.  Joselin,  from  tho 
Finsbury  Technical  College  ;  and  the  three  Institute's  Schohir- 
8hip8,  giving  free  education  for  three  yea r«,  were  awarded  to  S. 
Mendel,  Chartorhouso  School,  R.  J.  C.  Woods,  educat«d  abroad, 
and  W.  H.  E\erott,  Queen's  College,  Belfast.  At  the  close  of  the 
laab  flesflion  the  John  Samuel  Scholarship  of  £;W  and  f  roe  education, 
ffranted  to  the  bent  socond  year's  student  and  tenable  for  his  third 
year,  was  gained  by  F.  U.  Hummel,  and  tho  Siomens  Medal  by 
G.  C.  Turner. 


Shook  from  an  Elootrlo  Light  Wiro.  —In  tho  JSotfon  Mfdicaiawl 
Suri/ica/  JoHrttcii  a  cafle  in  rocoi'ded  illudtrating  one  of  the  dangers 
incurred  in  America  in  connection  with  electric  lighting.  The 
case  is  descrit>ed  by  Dr.  J*\  W.  Jackson,  and  was  that  of  a  youn^, 
strong  man,  aged  twenby-two.  While  driving  along  a  street  his  ' 
horsed  feet  became  entangled  in  an  electric  light  wire  which  had 
broken  away  fromita  pole  connection.  The  horse  finally  extricated 
lumRolf,  removing,  however,  in  tho  course  of  doing  so,  some  of 
tho  intiulatinp  material.  It  is  euppo^xl  that  tho  patient,  in  his 
attempts  to  remove  tho  wire,  probably  seized  it  at  one  of  the 
unprotootcd  [>oints,  and  he  was  immodintely  thrown  a  dist/ance  of 
loft,  againat  tho  kerbstone  und  back  again  into  the  middle  of  the 
stroet.  Ho  then  swayed  backwards  and  forwards  several  timefl, 
when  from  some  unknown  causo  tho  current  suddonlv  broke, 
and  he  fell  to  tho  ground  nnconscious.  He  remainca  in  this 
state  for  10  minutes,  when  he  partially  regained  consciousness. 
When  he  was  first  seen  by  Dr.  Jackson,  about  two  hours  after  the 
accident,  hiit  pulse  was  100,  strong  and  bounding,  temperature 
HXJdog.,  his  pupib  were  dilated,  he  was  nervous  and  irritablo,  and 
hi»  reflexes  are  said  to  have  been  increased.  He  also  suffered  from 
severe  headache.  The  anterior  surfaces  of  both  hands  and  arms 
were  blackened  from  the  tips  of  the  fingeni  to  a  {x>int  midway 
between  tho  wrists  und  elbows,  and  wore  very  sensitive  to  touch. 
Another  curious  phenomenon  was  that  the  muscles  would  violently 
contract  on  tho  least  irritation — a  condition  of  things  which  dis* 
appeared  on  the  second  day.  He  eutlerod  from  severe  headache, 
accompanied  by  sleeplessness,  but  after  treatment  by  re^t  and 
bromide  of  potassium  for  three  days  he  wa&  ^k^V^  \^  t«km.\ca\^ 
work,  apparently  uot^«  tV^-woTttftlotVift  «wx\a'aa  «ji.\fti,Tvs!^<*% 
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OKONITE, 

The  world  stands  almost  in  need  of  another  an 
interpreters — interpreters  of  the  baianc€-sb««ti 
public  companies — so  that  some  glimmer  of  the 
state  of  affairs  may  be  understanded  of  the  r.v 
While  language  may  be  regarded  as  the  ^m. 
Providence  to  enable  us  to  hide  our  thoughts,  it 
certain  that  published  balance-sheets  are 
intended  to  hide  the  real  state  of  oflfairs.  We  bii 
been  especially  anxious  to  see  the  balauce-bbtiet 
the  Okonite  Company,  because  our  experience  of  i 
officials  has  been  anything  but  satisfactory ;  some 
them  seem  altogether  too  big  for  their  places** 
have  not  that  suaviter  in  nvodo  necessary  to  pi 
pitiate  men  with  whom  they  are  brought  into 
tact.  The  balance-sheet,  as  we  expected,  is  a  ve 
faulty  document,  and  notwithstanding  the  payiaa 
of  a  dividend,  does  not  point  to  successful  cuterpi 
It  may  be  that  the  profits  shown  have  been  \e^ 
mately  won :  it  may  be  that  they  are  shown  by 
mere  juggling  of  bookkeeping.  At  any  rate  there 
no  company  with  so  large  a  capital  that  ought  to 
about  to  get  a  **  loan,*'  or  to  have  such  a  lat 
amount  due  to  creditors  in  cash  and  in  bills  payab 
The  cash  at  bankers  and  in  hand  is  cash  in  hB| 
because  payment  has  been  defened,  and  SQ( 
deferred  payments,  as  everybody  knows,  means, 
the  first  place,  paying  more  for  goods,  and,  in  X 
second  place,  losing  all  discounts.  A  little  examin 
tion  of  the  balance-sheet  will  show  that  the  compal 
has  not  a  single  penny  of  working  capital,  and  thai 
is  wholly  in  the  hands  of  its  creditors.     Let  as  see. 

Cnnital  (preference  and  ordinary  shares)...,.,  £336.590 
Dobenturcs 32,850 


Loan 


4.785 


TotHl  capital  £424,225 

That  is,  the  company  has  £424,229  to  spend,  and 
has  spent  it  all — thus  : 

Buying  the  buainees ,.  £324,980 

Expemlitiire  (various) 25,434 

„  (plimt) 82,771 

„  (furniture) 1,701 


£432,896 

The  amomit  spent  in  buying  the  business,  bowerd 
if  we  interpret  aright,  includes  £52,291  value  of  plai 
at  1st  January,  1890,  and  this  should  be  deducU 
from   the    above  total,   as  it  also   appears   in  Ul 
£82,771.      We    are   told  that   the    value   of  pbfl 
machinery,  stock-in-trade  at  time  of  purchase 
£107.733,    so  that  if   the  plant,  etc.,    was    wo* 
£o2.291.  the  value  of  the  stock-in-trade  at  the  tin 
of  purchase  couJd  not  exceed  £55,442.     It  is  no 
estimated  at  £126,901,  and  if  this  estimate  is  td 
high  it  can  easily  be  seen  where  the  profit  is  mad6 
Going    back    to    capital    and    outlay,  we    get 
difference    in   favour  of  capital    (allowing    ^52,2 
appearing  twice)  of  £43,020.     The  whole  of  thib 
u^d  u^  m  adding  to  stock,  and  a  good  deal  niQ 
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for    the  additiou  in  the    time    has    been 

[,4S9.     Another  feature  not  by  any  means  enter- 

ling  is  that  the  company  owes  £58,243 — viz.  : 

debenture  interest £2,550 

llvoanA „„  4,785 

ICreditoni  24,196 

^ill«  26»959 


£58,250 


,  it  has  to  meet  this  £56,327— viz. 

Jeblore £41,075 

Billa  , 2,845 

Cnah  12,407 


£56.527 
at  18,  these  balances  show  £1,923  to  the  bad, 
yet  a  dividend  is  going  to  be  paid.  No  doubt 
»e  dividend  will  be  paid  not  out  of  funds  in  hand, 
at  by  increasing  the  indebtedness  of  the  company, 
nless  cash  can  be  obtained  by  getting  rid  of  some 
f  the  stock.  Another  item  will  assist  to  show  how 
lis  precious  balance-sheet  has  beeu  made  out.  The 
icome  tax  is  estimated  at  £150.  How  it  can  be 
stimated  at  that  amount  when  the  balauce-sheet 
ows  a  net  profit  of  £17,754  passes  comprehension, 
d  the  income  tax  will  be  collected  on  much  more 
lan  £17,754.  No  doubt  we  shall  be  told  that  this 
I  a  model  balance-sheet,  and  that  the  fault  is  not 
rith  it  but  in  our  lack  of  intelligence.  Perhaps  it 
I,  but  as  yet  this  is  not  proven.  How  many  share- 
lolders  were  induced  to  invest  because  of  the 
rofit  of  £21.711,  which,  no  doubt,  they  thought 
rould  be  available  for  dividend?  Possibly  that 
!21,711  has  also  gone  into  stock-in-trade.  Flourish- 
ag  businesses  have  an  unaccountable  way  of  accumu- 
lating stock,  but  this  accumulation  is  unique.  It 
overeth  a  multitude  of  sins.  And  the  best  of  it  is 
lO  one  can  discover  them.  Okouitehas  not  as  yet 
feuded  its  way  into  the  hearts  of  Enghsh  users,  and 
forily  it  must  take  heart  of  grace,  and  produce 
omething  better  in  the  way  of  balance-sheets  before 
bs  shares  will  become  a  palatable  commodity  to 
irdinary  investors. 


THE    POSTMASTER-GENERAL'S    REPORT- 

The  thirty-seventh  report  of  the  Postmaster- 
3«neral  has  been  issued.  It  consists  of  the  usual 
(tatistics,  showing  moderate  progress  in  telegraphic 
ind  telei>hoaic  operations,  with  which  only  we  have  to 
leal.  During  the  course  of  the  year,  239  post  offices 
kud  3G  railway  ollices  have  been  opened  for  tele- 
jraphic  business,  bringing  the  number  of  such 
pffices  to  5,912  and  1,715  respectively.  The  revenue 
Irom  ordinary  inland  messages  has  increased  by 
|£90,125,  from  Press  messages  by  £18,520,  and  from 
foreign  messages  by  Jb'14,822,  making  a  total 
Increase  of  £106,799.  The  average  value  of  the 
inland  message  has  decreased,  being  now  7'87d. 
M  against  7*95d.  last  year.  When  the  interest 
on  capital  expenditure  is  taken  into  considera- 
tion, there  is  still  a  deficit  of  £198,181  in  this 
department.  Credit  is  taken  in  the  report  for 
the    successful    completion    of    the    telephone   line 

iWeeu  Loudon  and  Paris.     It  is  pointed  out  that 


great  trouble  was  taken  in  selecting  the  land  route 
on  this  side  so  as  to  avoid  the  necessity  of  putting 
wires  underground,  and  we  are  officially  informed 
**  that  conversations  by  tel  phone  can  now  be  most 
satisfactorily  maintained  between  the  two  capitals." 
The  rate  of  telegraphic  working  is  constantly 
increasing.  In  1870  it  was  by  Wheatstone's  instru- 
ments at  the  rate  of  60  or  70  words  a  minute  ;  now 
in  practical  working  it  has  reached  about  400 
words  a  minute,  and  under  experimental  con- 
ditions has  reached  600  words  a  minute.  The 
total  number  of  telegi'ams  forwarded  from  the  offices 
in  Great  Britain  reaches  ther  enormous  nximber  of 
nG,409,211,  being  an  increase  of  4,006,812  over  the 
mnnber  in  the  previous  year.  What  this  grand 
total  would  reach  to  if  the  great  local  comi)otition 
with  telephones  did  not  operate,  it  is  difficult  to 
estimate;  but  of  this  we  may  be  certain,  that  the 
income  would  suffice  to  pay  interest  on  capital.  The 
net  revenue — that  is,  the  difference  between  total 
telegraph  revenue  and  the  working  expenses  charged 
to  the  telegraph  vote — reaches  4*130,335,  an  increase 
of  4*4,541  over  the  net  revenue  of  1890,  which  was 
£145,794.  If,  however,  the  total  expenditure  in 
relation  to  telegraphs  is  taken  into  account — that  is, 
the  total  coat  of  the  telegraph  service — the  balance  is 
altogether  on  the  wrong  side.  This  expenditure  is 
£2,355,719.  It  should  be  noticed  that  the  manufac- 
ture and  issue  of  the  stamps  used,  the  stationery, 
buildings,  auditing,  rates,  etc.,  are  not  charged  to  the 
telegraph  vote,  and  these  bring  up  the  total  cost 
from  4'2,266,35li  charged  to  the  vote  to  4*2,355,719. 
In  all  business  concerns  it  is  bc^st  to  know  the  exact 
state  of  affiiirs,  and  we  think  the  national  business 
should  show  its  exact  cost  and  exact  returns.  As  the 
statistics  are  at  present  given  this  is  somewhat 
difficult. 


CORRESPONDENCE. 

"  Otio  tnAii'i  word  ii  nu  ntan'a  woni 
Justioo  DcoiU  tlitt  iMtli  bo  heard.* 


THE  PROFESSION  OFELKCTRIOAL  ENGINKEUING. 

SlK,— The  article  on  '*  The  Piofession  of  Electrical  Engi- 
neering,'' by  Mr.  H.  Ciithbert  Hall,  which  ap|>e;ucd  in  your 
last  issue,  is  calculated  to  seriously  mislead  those  who  con- 
template  fjiialifying  ihcmsolvcs  for  the  profession.  Though 
perhiips  the  thri/'  aliermdms  given  by  Mr.  Hall  will  lead 
sonic  of  your  readers  to  suspect  that  the  cx[>erionco  he  has 
of  the  subject  on  which  he  writes  must  have  been  gained  in 
the  sister  isle,  and  does  not  necessarily  apply  to  the  rest  of 
the  United  Kinxd'tn  or  to  the  Continent. 

The  three  ^'alternative"  methods  of  training  suggested  by 
the  author  are  (1)  a  university  course  followed  by  an  appren- 
ticeship to  a  firm  of  electrical  engineers,  (2)  an  apprentice- 
ship to  £.  firm  of  electical  en<;ineers  only,  (3)  a  one,  two,  or 
three  years'  course  at  a  technical  training  college. 

*'  Of  these  three  courses,  the  former  is  undoubtedly  the 
best,"  says  Mr.  Hall,  and,  while  deploring  the  lowness  of 
the  wage,  quotes,  presumably  in  £Up|K>rt  of  bis  conclusions, 
the  case  of  a  gentleman  who,  after  spending  X800  on  his 
education  at  Camhriilge,  where  he  came  out  fifth  wrangler, 
and  a  further  sum  of  £300  with  a  firm  of  engineers,  is  now 
in  receipt  of  a  salary  of  £100  per  annum  as  the  outcome  of 
his  six  years'  training.  Assuming  Mr.  Hall  to  l>e  |>erfoctly 
sincere  in  the  advice  he  gives,  and  that  ho  really  believes 
an  electrical  engineer  mast  dcvutv  »ix  years  of  his  life  and 
spend  £1,000  for  his  trainingiu  oitlQrtbLa.t-^\\W.^\s^<^^^.SX^^ 
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\   ^"\^^^  to  a  nicety  the  resistaTice  of  the  magnetic  circuit 
t-  ^  -  V"  ^amo,  but  it  will  be  very  little  help  to  him,  without 
I        ^*-nl  exi»erience  added,  when  the  dynamo  jierversely 
*p^  "^    to  give  a  current,  or  a  telejiborie  rofusca  to  speak. 

L  _■  *  *-  it  may  he  asked,  is  there  any  advantaj^e  to  be  gained 
I  *^^Ao|>tin)i  the  profession  of  an  engineer,  as  against  other 
^  -sions  ?    The  answer  is,  Yes  ;  there  arc  more  oppor- 

^  _  ics  to  be  taken  advantage  of  than  in  other  pro- 
^^^ions.  A  curate  may  preach  like  an  angel,  yet,  unless 
L^  ^u  a  relative  or  friend,  or  influence,  a  curate  ho  will 
^^*x*ain  all  his  life. 

^        A  n    engineer,  however,   and   particularly    an   electrical 

eer  has  many  ways  of  making  opportunities  of  showing 

-  -o  Knowledge  and  skill,  and  of  forcing  his  way  to  the  front 

fc^^^y  what  our  American  cousins  call  '*  sheer  grit."     That  is 

^     -teat  advantage  apart,  from  the  fascination  of  the  work, 

t  .longing  to  some  branch  of  engineering. 

Before  concluding,  it  would  be  as  well  to  point  out  that 
Tory  few  fortunes,  if  any,  have  been  made  in  electrical 
engineering  pure  and  simple.  The  fortunes  that  have  been 
"e  have  been  due  in  nearly  every  case  to  lucky  strokes 
finance,  not  to  engineering,  and  it  is  in  }mrt  due  to  some 
those  fortunes  that  salaries  are  low,  and  dividends  non- 
itent.  The  businops  of  an  electrical  engineer  is  a  very 
nsive  one  to  carry  on,  principally  on  account  of  the 
y  mpid  advances  that  are  being  made,  and  the  absolute 
lasity  of  keeping  abreast  of  them.  Also,  it  is  an  error, 
commercial  men  well  know,  to  sup[>ose  that  neither 
r  ftbility  nor  education  are  necessary  for  respotisible  positions 
r  in  the  commercial  world.  It  will  possibly  sound  like  rank 
r  heresy  to  proclaim  the  fact  in  an  engineering  paper,  hut  it 
p  is  nevertheless  true  that  the  ability  required  for  responsible 
L  positions  U\  commercial  life  is  of  a  very  much  higher  order 
r  than  is  required  for  engineering.  That  this  is  so  is  proved 
f '  by  the  fact  that  the  highest  salaries  are  paid  to,  and  the 
P  largest  fortunes  are  made  by,  the  clear-headed,  cool  men  of 
P  business.  One  word  more.  As  Mr.  Cuthbert  Uall  will 
P  know  well,  the  salaries  of  young  or  of  old  enj^incers  are 
P  ruled  by  the  same  law  of  supply  and  demand  that  governs 
r  every  other  transaction  in  our  daily  life. — Yours,  etc., 
•  Sydney  F.  Waukkr. 
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GOVERNMENT  TELEGRAPH  BUSINESS/ 


In  the  course  of  the  year  239  post  ottices  and  36  railway 
offices  were  opened  for  postal  telegraj>h  business,  makint; 
ibe  total  numbers  of  such  offices  open  on  March  31  5,912 
a.tid  1,715  respectively. 

The  number  of  the  various  classes  of  telegrams  dealt 
-with  as  compared  with  the  numbers  dealt  with  last  year  are 
given  in  the  following  table  ; 


CUiBS  of 

t^logrums. 

Year. 

Number. 

Increase. 

ReceiptB. 

Increase 

OrdLuVy  inland 

Frees  (inland). 

tt         II 
Foreign 

1890-91 

1889-90 
1890-91 
1H89-90 
1890-91 
1889-90 
1800-Ql 
1889-90 

1890-91 

1889-90 

54,116,413 

M),8i,S.354 
5.(KK{,4(>9 
4,803,4(15 
5,480,528 
5,218,020 
l,535.oe7 
1,291,788 

273.71M 

276,172 

3,303,059 

19fl,<M4 

aei.gas 

243,279 

Decrease. 
2,378 

£ 

1,774,022 
1,084.497 
113,149 
111,297 
260,781  J 
245,959* 
v 

Nil. 

£ 
90,125 

1,852 

14,822 

Hallway 

Government  ... 

" 

Totals 

18tX)-91   GO,  409/211 
1889-90  «i2, 40:1,399 

; 

4,005,812 
4.038.052 

2,148,552 
2,(M1,753 

106,799 

The  average  value  of  the  ordinary  inland  telegrams  was 
7'87d.  as  compared  with  7-95d.  for  1889-90.  The  increase 
in  the  number  of  inland  telegrams  is  at  the  rate  of  C'5  per 
cent,  as  compared  with  8*5  per  cent,  increase  in  the  pre- 
ceding year,  a  diminution  probably  due  to  no  small  extent 
to  the  increasing  use  of  the  telephone  both  in  the  metropolis 
and  chief  provincial  towns  as  well  as  between  the  bu^y 
centres.  Tne  increase  in  the  number  of  Press  telegrams  has 
been  at  rather  more  than  the  usual  rate.     The  highest  rate 

*  From  the  I'ostmaster-Uenerars  Keport. 


of  increase,  19  per  cent.,  has,  as  usual,  been  shown  in  the 
telegrams  sent  by  railway  companies  without  (>ayment. 
These  telegrams,  which  numbered  116,000  in  1871,  had 
increased  in  1876  to  213,633,  in  1880  to  431,598,  in 
1885-86  to  734,641,  and  in  1800-91  reached  a  total  number 
of  1,535,067.  At  Sd.each  the  value  of  these  tele;?rams  would 
be  aljout  XOl.OOO.  At  Is.  each,  which  is  probably  nearer 
their  actual  value,  the  amount  would  be  al)0Ut  £76,500. 

The  following  table  gives  the  reverme  and  the  total  uost 
of  the  telegraph  service,  taking  into  account  the  interest 
on  capital  expenditure,  in  each  of  the  last  seven  years : 


Year, 


Receipts 


1884-851,784,414 
1885-80  1.787,204 
1880-87  1,887,159    1.939,7«i4 
1887-88  1,992.949    1.928.345 


Expenditure. 


Charged  to 

telegraph 

vote. 


Charged  to 

votoa  of 

other  de- 

partmente. 


£ 

1,731,040 

I,7a3,I05 


1888-89  2,1 29, 9a5 
l889-*)02,.364,699 
1890-912,456.754 


1.909,324 
2,179,921 
2,266,350 


£ 

89,724 
99,297 
92,868 
70,688 
72.037 
99.065 
80,303 


Totol. 


Annual 
intoreet 

on 
capital. 


£  £ 

1, 820,  TtW  320.41' 
1,832,402  3-20,417 
;2,032.6.32;J20,4I7 
!, 999.033  ;*20.4I7 
2.041,301  353,787 
2,278,980  299,216 
2,355,719;299,210 


I 


Deficit. 


£ 
302.767  i 

.I71,5r,5l 
471,8tK) 

:*.T2.rioi 

2(m.1s3 
I97,09<J 
198,181 


^  The  Annual  interest  on  the  capital  sum  of  £10,880,571  raised 
by  the  f^iovernment  for  the  purchase  of  telegraphs,  amounting  to 
£229,216,  is  not  borne  on  the  Toet  Oflice  Votes. 

Interest  has  been  paid  at  the  rate  of  2J  |>er  cent,  inateod  of 
3  per  cent,  since  the  Ist  April,  1889.  The  ex{)cnso8  of  convoreiou 
in  1889  amounted  to  £27.370. 

The  chief  novelty  in  the  telegraph  service  has  been  the 
construction  of  a  telephone  line  betwpen  London  and  Paris, 
which  was  accompjisheil  last  winter  in  somewhat  trying 
circumstances.  The  cable  between  St.  Margaret's  Bay, 
near  Dover,  and  Sangatte,  near  Calais,  contains  four  copper 
wires  of  larger  size  than  those  generally  used  for  telegraphs. 

Much  trouble  was  necessary  in  selecting  the  route  for 
the  land  line  in  England  so  as  to  avoid  laying  any  parts  of 
the  line  underground,  which  would  have  rendered  its 
working  very  uncertain.  This  danger  has,  however,  been 
removed,  and  I  am  glad  to  be  able  to  report  that  conversa- 
tions by  telephone  can  now  bo  most  satisfactorily  main- 
tained between  the  two  capitals. 

The  line  was  opened  for  use  on  April  1  at  a  charge  of  Ss. 
for  a  conversation  of  three  mirnites. 

Some  improvements  have  been  effected  in  the  form  of 
VVheatstone  automatic  receivers  in  use  on  fast-speed  tele- 
graph circuita.  These  instruments  as  improved  by  the 
dej)artment  can  now,  »nuler  experimental  conditions,  record 
no  less  than  GOO  words  a  minute  tran-^mitted  over  a  single 
wire,  while  a  speed  of  about  400  words  a  minute  can  be 
conveniently  and  safely  used  in  practical  working,  a  very 
satisfactory  result  compared  with  the  modest  rate  of  60  or 
70  words  a  minute  which  obtained  in  1870.  By  the  use  of 
new  and  ingenious  tools  specially  desigtted  for  the  construc- 
tion of  telephone  switchboards  a  considerable  saving  in  cost 
of  manufacture  has  been  made,  and  I  am  glad  to  say  that 
all  parts  of  the  Hughes  instruments  in  use  ou  the  con- 
tinental circuits  can  now  be  made  in  the  Post  Of!ice  factory,  j 
so  that  the  department  is  no  longer  dependent  on  a  foreigal 
supply. 

On  the  16tb  May,  1890,  the  seventh  International 
Telegraph  Conference  assembled  in  Paris  to  review  the 
regulations  and  tariffs  agreed  upon  at  the  conference  at 
Berlin  in  1885.  The  changes  embodie<l  in  the  convention 
signed  on  the  21st  Juno,  1890,  took  effect  on  the  1st 
instant,  and  their  effect  will  be  described  in  my  next  annual 
report. 


UNDERGROUND   LIGHTING    MAINS    IN    PARIS,* 

liV  K.  iJlKdDONNE. 

(ContiuHcd  from  foge  S^?,) 

The  sf>ace  underneath  the  pavement  is  sometimes  already 
so  full  that  room  cannot  be  found  for  the  conduit,  which  ia 
of  considerable  size,  eveD  when  the  number  of  cables  is 
restiicted.     In  these  cases,  a  species  of  earthenware  drain 

•  From  L'Sitctrkitn. 


378 


THE  ELECTRICAL  ENGINEER,  OCTOBER  16,  1891. 


times  has  been  very  iinfortiinatB.  Yesterday,  a  paper  was 
read  here  on  electric  railroads,  by  Mr.  Field,  which  was 
full  of  interest,  and  yet  because  of  the  latetiosa  of  the  hour 
at  which  it  was  presented  many  of  the  memhers  had  goiie 
ofl'  to  take  care  of  other  engagement?,  or  to  get  ready 
for  the  excursion  on  the  river,  or  to  get  their  lunch,  and 
for  that  reason  the  thing  was  ne<;lected.  And  yet  we 
had  a  paper  then  iruni  a  man  who  was  giving  us  just 
the  character  of  information  we  wanted,  and  which  was 
thoroughly  practical  in  its  statements.  It  concerned  a 
matter  which  is  quite  as  mtich  of  importance  to  us  as  the 
subject  of  any  of  our  papers,  and  contained  information 
which  we  all  want  to  get  ut.  AVo  want  the  central  station 
men  to  say  something.  AVe  want  to  have  papers  emanating 
from  them  which  are  pertinent  to  their  business.  That 
thought  has  been  suggested  to  me,  and  I  presume  is  in  the 
mind  of  everyone  who  comes  here  for  information. 

In  referring  to  our  station,  and  in  giving  you  this  paper, 
I  have  done  so  with  the  idea  of  bringing  out,  developing, 
and  inviting  other  |>apers  of  this  nature.  I  want  to  say 
with  reference  to  this  station  of  ours  that  the  problem 
which  I  had  there  was  diiferent  from  that  of  almost  any 
central  station  that  I  know  of  to-day.  It  was  to  start  iu 
and  build  a  plant  of  large  capacity — to  spend  money  far  in 
excess"  of  the  requirements  of  the  station  by  the  business  in 
sight,  and  to  build  a  st;itioii  which  still  had  a  very  large 
business  to  start  with.  We  already  had  a  contract  with  the 
city  of  St.  Louis  for  2,000  lights,  and  the  prospect  was 
when  the  station  was  first  laid  out  that  it  would  ultimately 
absorb  other  com|>anies,  take  in  a  number  of  smaller 
stations,  as  was  afterward  done;  and  so  my  instructions 
were  to  build  as  largo  a  station,  on  a  given  piece  of  ground, 
which  they  handed  over  to  me,  as  I  could  and  regardless  of 
what  it  cost.  I  was  confronted  by  a  problem  in  that  parti- 
cular which  will  explain  some  of  the  peculiarities  of  construc- 
tion which  we  adopted.  I  built  a  station  with  a  working 
capacity  of  6,000  lights,  but  when  the  station  was  put  into 
operation  it  commenced  with  2,000  lamps.  All  the  stations 
throughout  the  country  which  are  in  the  hands  of  our 
members  have,  as  a  rule,  grown  up  from  small  afluira.  They 
started  up  in  some  Junkshop  or  other  with  a  few  dynamos, 
atid  grew  as  the  necessities  required,  and  the  result  is  that 
there  has  been  an  enormous  amount  of  patchwork  all  the 
way  through.  But  in  our  station  there  is  nothing  of  the 
kind.  We  had  to  start  off  and  build  something  which 
would  be  complete  in  itself,  and  which  was  coraprehejisive 
enough  to  take  all  the  work  in  the  near  future  that  was 
likely  to  bo  drawn  into  it.  Since  putting  the  station  in 
operation  we  have  absorbed  the  other  companies,  and 
brought  up  the  output  of  the  station  to  the  number  of 
lights  mentioned  in  the  paper.  At  the  time  of  building 
this  station  there  was  nothing  of  its  churacler,  size,  or 
magnitude  in  this  country.  The  problem  which  confronted 
me,  aside  from  the  designing  and  construction  of  the 
station,  was  the  system  of  management  to  be  adopted,  the 
methoiis  to  bo  applied,  the  details  relative  to  the 
management  of  the  men,  and  it  all  had  to  bo  worked  out 
and  put  in  motion  with  the  wheels  at  the  beginning. 
The  plan  that  I  outlined,  the  blanks  that  I  made  for  the 
government  of  my  men,  are  the  ones  that  I  am  using 
to-day.  I  have  made  but  few  minor  changes  in  the  original 
blanks  that  were  laid  out  before  wo  had  done  any  work  at 
all  in  the  way  of  operating.  And  while  undoubtedly  we 
have  followed  in  detail  many  of  the  practices  that  have 
obtained  in  other  central  stations  in  the  management  of 
our  men  and  in  the  division  of  the  work,  I  want  to  say  that 
I  was  unable,  on  applying  to  a  number  of  cities,  to  get 
anything  to  assist  me  iu  arranging  our  blanks  or  system. 
It  was  a  thing  that  could  not  be  found.  I  have  since  found, 
in  conversation  with  central  station  men  who  have  largo 
phinte,  that  we  have  thought  out  the  same  ways  iude- 
pendently,  of  managing  our  statioiis  independently — that 
we  are  working  on  similar  lines.  In  some  iubtances  it  is 
peculiar  that  it  is  so.  One  object  of  the  [mper  in  outlining 
the  details  of  practice  at  our  station  is  because  of  the  fact 
that  that  has  not  been  done  very  much,  and  because  I  realised 
what  dilficulty  I  bad  in  endeavouring  to  obtain  informa- 
tion. In  fact,  I  did  not  obtain  any  that  was  of  value  to 
me.  That  is  my  excuse  in  a  measure  for  going  into  details 
of  our  plan  of  workiitf^  to  such  an  extent  in  this  paper. 


First,  I  will  refer  to  our  methoil  of  caring  for  I 
lamps.     We  have  got  a  number  of  street  Lumps  i 
over  a  very  largo  aica.     The  city  required  Uut 
should   be   supported   very  high  above   the  at 
minimum  altitude  of  the  lamps  i.s  35ft.  al>OTe  thol 
The    city    also    required    that   we    should    suftp 
between  the  poles.     They  were  arbitrary  in 
In  order  to  get  our  lamps  at  that  elevation  thi 
pole  that  we  could  use  was  50ft.  in  length.     In 
lighting  they  requite  the  lamps  to  be  50ft.  above  tb< 
way,  and  they  have  to  be  suspendefl   from   0 ' 
poles,  according  to  the  length  of  the   span,      i  ^  ■-■  .» 
distance  apart  is  about  900ft.     I  think   that 
1,500   lamps  where  the  avemgo  distance  a|! 
The  balance  of  them,  500  or  more,  have  an  av« 
of  1,300ft.  between  the  lamps.     These   are  long] 
In  lighting  the  suburbs  and,  in  fact,  tho   wholflj 
have  found  the  use  of  a  cart  and  horse  very  destr 

{To  be  coniiniud,) 


ELECTRICAL   POWER   FOR  THE    GLASG( 
PORATION  TRAMWAYS. 


he  TV 


REPORT  BY  DEPUTATION  TO  FRAXKFC 

For  some  time  past  the  question  of  adopting  mel 
haulage  for  the  Glasgow  Corporation  tramways  (whi 
hitherto  been  leased  and  worked  by  a  public  cond 
engaged  the  anxious  attention  of  the  Town  Coo^ 
mittee  on  Tramways,  and  latterly  there  have  be4 
negotiations,  with  that  object  in  view,  with  the  > 
the  General  Electrical  Power  and  Traction 
Limited. 

In  the  com'se  of  last  month  it  was  announced 
committee  on  the  future  working  of  the  tram^ 
the  directors  would  be  glad  to  receive  and  ha 
fererice  with  a  deputation  of  their  number  in  Lon 
there  was  forthwith  adopted  a  general  memorandcu 
points  on  which  the  subcommittee  desired  M 
information  from  the  company,  which  was  duly  ^ 
to  them.  Subseqiiently  it  was  resolved  that  the  de] 
should  consist  of  Bailie  Paton  (convener  of  the  "" 
Committee)  and  Cuiincillors  Colquhoun  and  Wai 
Mr,  David  Rankine,  C.E.,  the  engineer  who 
the  whole  of  the  Glasgow  tramway  system,  which 
probably  the  most  extensive  in  the  kingdom  owned 
public  body. 

At  the  last  meeting  of  the  Town  Council  the  dej 
submitted  an  interim  report  on  the  subject  on  whi 
were  instructed  to  obtain  information.  Here  fo 
report,  the  interest  of  which  is  so  great  that  othe 
tioiis  may  profitably  give  heed  to  the  details  and  stl 
mentioned  in  it  by  the  keen  olwervers  and  ha 
Scotsmen  who  formed  the  deputation  : 

*'  The  deputation  beg  to  report  that, 
arrangement,  they  met  in  London  on  22nd  Sept«ml 
the  directoi-8  of  the  Electric  Power  and  Tr.iction  Cc 
Limited,  with  whom  were  representatives  of  theB 
Power  Storage  Company.  The  immediate  object 
meeting  was  the  interchange  of  views  relative  to  th 
duction  of  cars  worked  by  electric  motors  on  thaM 
tramways,  and  the  obtaining  of  guarantees  froin| 
])any  as  to  the  rate  per  car  mile  run  at  which  thcj 
maint;iin  cars  woikod  by  storage  batteries.  The  oi 
emerging  therefrom  could  otdy  have  been  elicitedl 
an  interview,  and  they  were  discussed  in  coflU 
detail.  The  result  was  the  formulating  of  coaditioc 
which  the  company  is  to  submit  an  offer  for  mui 
the  accumulators  on  a  number  of  cars  on  that  syU 
was  anticipated  that  the  infoimation  supplied  rn 
the  lines  of  tramway  would  have  enabled  the  coia| 
frame  their  oiler  and  have  it  lodged  with  the  coi 
before  this  time  ;  but  within  the  last  few  days  a  let 
been  received  stating  that  the  engineer  to  the  EI 
Power  Storage  Company  cannot  satisfactorily  sel 
accumulator  system  without  having  [iroliles  of  the 
tramway  routes.     These  are  being  propjirud, 
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forwarded.    It  may,  howerer,  be  meanwhile  stated 

lat  the  figures  indicated  as  those  which  would  probably 

contained  in  the  offer  to  be  submitted  would  show  a 

Oluterial  cconomj  and  saving  when  compared  with  animal 

"traction. 

**  When  in  London  the  deputation  embraced  an  oppor- 

taiiity   of    witnessing  a  further  development   of    electric 

haulage  on  the  accumulator  system,  as  worked  out  by  the 

Ward  Electrical  Car  Company,  Limited,  and  applie<l  tj  the 

ition  of  street  omnibuses.     The  deputation  were  con- 

lyed  in  an  omnibus  so  worked  across  Westminster  Bridge 

id  through  several  crowded  streets.  They  were  much 
pteasefl  with  the  run,  and  gratified  to  witness  the  etae  with 
which  the  omnibus  could  be  turned  and  worked  in  with  the 
general  traffic.  This  compjiny  has  not  yet  entered  u[mn 
'i  iwiy  working,  but  their  system  is  equally  capable  of 
^  applied  to  tramways,  and  their  ma!Ki,s;er  said  they 
would  be  prepared  to  maintain  accumulators  under  suitable 
giiaranlees  ;  but  it  was  thought  unnecessary  to  tioubla 
them  in  the  meantime  to  make  up  estimates  until  the  nego- 
tiations with  the  Electrical  Power  and  Traction  Company 
had  been  further  advanced. 

"  The  deputation  also  examined  the  developments  now 
being  proceeded  with  by  the  London  Tramways  Company, 
in  the  adaptation  of  the  tramways  at  Brixton  to  cable 
haulage,  and  the  maintenance  of  the  tramway  traffic  on  a 
single  line  by  crossovers,  while  the  tramways  are  being  so 
adapted  in  a  precisely  similar  way  to  what  was  done  while 
the  tramways  in  our  own  city  were  being  renewed.  The 
vrork  was,  however,  especially  interesting  as  showing  the 
views  of  the  tramway  company  in  their  being  at  consider 
aWe  expense  of  altering  an  existing  tramway  worked  by 
horses,  on  a  roadway  pi*actically  level,  to  a  tramway  to  be 
worked  by  cable  haulage. 

"  The  deputation  next  proceeded  to  Frankfort-on-Main, 
where  an  electrical  exhibition  is  being  held.  This  exhibi- 
tion contains  a  large  variety  of  plant  for  the  manufacture, 
distribution,  and  utilisation  of  electiical  power  as  applied 
to  lighting  and  to  motor  purposes,  and  these  are  exhibited 
in  actual  working. 

"A  tramway  worked  by  electrical  power  on  the  overhead 
wire  system  is  an  adjunct  of  the  exhibition,  and  there  are 
uractical  examples  of  raining  operations,  underground 
haulage,  and  other  appliances,  thus  illustrating  the 
numerous  uses  to  which  electrical  energy  is  now  applied. 

"In  the  city  of  Frankfort-on-Main  and  its  suburbs  two 
tramways  worked  by  electrical  power  are  in  operation  on  the 
streets  for  the  ordinary  purposes  of  street  tramway  traffic. 
Including  the  tramway  within  the  exhibition,  we  thus 
witnessed  three  modes  of  electric  traction,  all  on  the  over- 
head wire  system.  The  power  is  conveyed  from  tho  overhead 
wire  to  the  car  motor  by  a  different  mode  in  each  case — 
the  first  by  the  fishing-rod  attachment,  the  second  by  the 
slider  and  wire,  and  the  third  by  the  sliding  bar. 

"  There  can  be  no  doubt  that  the  overhead  wire  is  the 
simplest  form  for  communicating  tramway  traction,  and 
possibly  it  is  also  the  cheapest  in  construction,  workings 
and  maintenance. 

"On  the  Frankfort  and  Offenbach  tramway,  which  is  a 
single  line  about  four  miles  in  length,  with  pasaing  places, 
an  efficient  service  of  cars  is  maintained  on  a  roadway  in 
many  places  narrow,  with  quick  turiiinga,  at  low  fares  (the 
through  fare  being  rather  less  than  2id.),  the  distance, 
including  stoppages,  being  run  in  hiilf  an*hour.  The  slider 
and  wire  attachment  is  that  which  is  in  use  here.  It 
permits  of  the  overhead  wires  being  carried  and  deviated 
to  either  eide  of  the  tramway,  as  circumstances  may  require; 
but  it  is  rather  more  unsightly  and  objectionable  to  tho 
amenity  of  a  street  than  the  sliding-bar  arrangement. 

"The  sliding-bar  attachment  is  worked  on  a  length  of 
about  three-fourths  of  a  mile  of  street  tramway.  It  enables 
turnings  to  bo  ma4le  on  tho  line  with  a  smaller  number  of 
supports  than  the  fishing  rod  system,  as  the  bar  operates 
equally  successfully,  although  the  overhead  wire  may 
diverge  somewhat  from  tho  centre  line  of  the  tramway. 

'*The  whole  of  these  overhead  modes  are  open  to  the 
objection  that  the  cars  are  unadaj)ted  to  the  carrying  of 
outside  [Missengcrs.  That,  therefore,  implies  a  greater  dead 
weight  per  passenger,  and  would  much  detract  from  the 
popularity  of  a  service  in   our  city,  where  a  considerable 


percentage  of  the  inssengers  prefer  to  ride  on  the  top  of  a 
car  when  the  weather  [>ermite. 

'*  A  vivid  spark  is  emitted  when  the  slide  bar  passes  the 
connection  of  the  overhead  wires  with  their  supports,  and 
although  that  may  possibly  not  be  of  much  moment  where 
the  car  service  is  Gom[>aratively  infrequent  and  the  ordinary 
vehicular  traffic  not  large,  it  is  open  to  objection  in  busy 
streets. 

*•  We  would  naturally  look  for  the  objections  to  an  over- 
head wire  being  overcome  by  an  electric  cable  in  a  conduit 
under  the  line  of  tramway.  Tho  deputation  have  not  seen 
this  system  in  operation.  They  understand  it  is  in  use  at 
Bhickpool.  A  writer  states  that  in  some  cities  in  the 
United  States  where  the  conduit  system  had  been  tried  it 
had  been  abandoned.  The  reason  for  this  appears  to  have 
been  the  difficulty  of  obtaining  perfect  drainage,  which  is 
an  essential  requisite  for  that  system.  On  the  other  hand 
underground  conductors  supplied  from  central  stations  have 
been  iti  operation  at  Budapest  since  July,  1889,  when  aline 
ik  miles  long  was  opened;  a  second  fine,  2|  miles  long, 
being  opened  in  September  of  that  year ;  and  a  third  in 
March,  1890.  Since  then  further  linos  have  been  con- 
structed. Nearly  5,000,000  passengers  were  carried  by  the 
three  lines  up  to  the  end  of  1890. 

** A  subcommittee  formerly  reported  on  the  working  of 
cars  on  the  accumulator  or  storage-battery  system,  which  is 
in  practical  operation  on  a  section  of  the  Birmingham 
tramway,  and  at  Barking,  London.  That  system  possesses 
the  merit  of  being  capable  of  being  applied  to  existing 
tramways  without  alteration  of  the  lines,  provided  they  are 
substantial  enough  to  carry  the  additional  weight  imposed 
by  the  accumulators  and  relative  build  of  car.  BUch  car  is 
also  an  independent  motor,  and  is  thus  free  from  the 
objection,  which  is  urged  as  likely,  occasionally,  to  be 
experienced  of  a  stoppage  over  the  whole  system  of  tram- 
way, arising  from  any  accident  or  breakdown  of  machinery 
when  the  power  is  transmitted  from  a  central  station, 
whether  in  the  form  of  electrical  or  cable  power.  The 
objections  to  the  accumulator  system  are  the  weight  of  the 
cars  and  the  ex[)en9e  of  maintaining  the  accumulators. 
This  question  will,  however,  be  solved  by  the  offer  which 
is  to  be  received  from  the  Electrical  Power  and  Traction 
Company. 

**  The  cable  form  of  traction  was  also  reported  upon. 
There  can  be  no  doubt  thit  this  is  one  of  the  best  forms  of 
traction  by  which  steep  grades  can  be  successfully  over- 
come;  but  the  deputation  Further  believe  that  on  com- 
paratively level  roads  where  there  is  considerable  traffic,  it 
forms  a  less  costly  mode  of  traction  than  animal  power, 
notwithstanding  the  greater  cost  of  the  road  bed. 

**  The  general  conclusions  the  deputation  have  an'ived  at 
to  the  present  time  are — 

*'  First,  that  mechanical  haulage,  either  in  tho  form  of 
electrical  or  cable  power,  offers  advantages  to  the  public 
which  cannot  be  given  by  cars  worked  by  animal  power. 

"Second,  that  the  expiry  of  the  current  lease  is  a 
fitting  time  for  the  introduction  of  mechanical  haulage  on 
one  or  more  se'jtions  of  the  tramways,  with  the  object  of 
its  general  and  gradua,!  adoption  ;  and 

*' Third,  that,  with  the  view  of  further  enquiry,  the 
Bub-committee  should  be  further  continued. 

"  Waltkr  Paton,      H,  Wallace, 

"  Jas.  Coi>^choun,    David  Rankink,  C.E. 

"Glasgow.  5th  October,  1891." 


LONDON  COUNTY  COUNCIL. 


I 


The  following  portions  of  the  report  of  the  Offices  Com- 
mittee, presented  at  the  last  meeting  of  the  Council,  relate 
to  electrical  work  : 

The  Coancii  has  from  time  to  time  giren  authority  for  the 
instAllntion  of  the  electric  liglit  in  eomo  of  tho  rooms  of  the  main 
buikling.  We  have  now  to  report  that  wo  hare  had  under  con- 
fiidorution  the  dceirubility  of  extending  tho  li^ht  throughout  Uie 
whole  of  the  otiicei?.  We  have  had  a  report  from  the  Council's 
medical  officer  of  health  on  tho  iniuriouB  eirect«  of  eQ»,  and  the 
advantage  tliat  would  be  derived  by  the  adoption  of  the  electric 
li^'ht.  He  statos  that  tho  amount  of  air  required  to  dilute  tho 
carbonic  acid  rot»ulting  from  an  ordinary  gaji  burner  is  more 
than    double    ttie    &.\iiQ\vcA.     oil     ^    tw.^^^ix^  ^jc^    ^ti^x^N^   n^ca. 


"^■^ 
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oarbonio  acid  gtvoD  off  by  a  human  adult.  The  noceasary  cubic 
»paco  required  for  pur^MMep  of  health  in  any  room  is  therefore 
vftHtly  ^renter  when  gits  in  uHcd.  In  the  opinion  of  the  medical 
ollieor,  the  utte  of  the  electric  lit»ht  in  attendctl  with  no  disftdvan- 
tiige  connected  with  health.  The  medical  officer  of  the  Post  Office, 
in    writinj^  to  him    on    the     rcaults   attending   the    use   of    the 

,  electric     light     in     that  de[)artment,    gives    a    very    favourable 

'  opinion.  Ho  atatee  that  '*  the  fact  tliat  a  much  better  li^ht 
is  given   without   the  evib  attendant  on   the  use  of  coal-gas— 

i  namely,  the  abslrnction  of  ox^'gon,  the  production  of  the  results 
of  it*  conibufttion,  and  alao,  no  mean  conisiderution,  the  generation 

I  of  great  heat— mu«t  commend  it^  use  to  everyone."  He  further 
Btatefl  **  tl»at  the  officl-ds  in   the  Post  Office  have  e-KprcHflOfl  thom- 

'  selves  t43  bo  fueling  much  better  in  health,  and  bettor  able  to  f>er- 
form  their  diitiow  Rincc  the  adoption  of  the  electric  light.'*  The 
Council's  mctlical  officer  al»o  informs  Uh  that  Mr.  Briidenell  Carter 
has  had  exceptional  op|>ortunity  for  studying  the  effect  of  electric 
lighting  on  the  eyes,  throui^h  having  under  his  ohfcrvation  all  casep 
of  imiMiirmont  or  defect  or  night  among  the  pernonft  employcrl  in 
the  otlines  of  a  large  London  indugtrinl  e«tabli«hmont.  After 
aeveral  years'  ex()erience  of  the  electric  light  in  thiso8Ubli»hment, 
Mr.  Carter  BU\te»  that  no  prejudicial  results  have  attended  its  nee. 
The  chief  engineer  estimates  the  cost  of  the  work  at  £1.5fW,  and 
in  hi«  ro|K>rt  adds  that,  as  there  is  nothing  in  the  liglit  to  blacken 
ccilinjjit  and  walla,  the  adoption  of  the  electric  light  woidd  lomi  to 
a  saving  in  the  prciient  fomewhat  heavy  expenditure  for  annual 
cleaning.  There  is  alfo  far  lesn  danger  from  Hre  if  the  worU  iy  well 
done  and  pro[terly  looked  after.  The  officer,  m^  the  CounciliH  aware, 
are  crowdo<l,  and  in  view  of  the  meflical  ofhccr'n  re|K)rt,  we  nro  of 
opinion  that  the  evil  effect*  likely  to  be  cnusofi  to  he»lth  by  thin 
crowdinjr  might  in  a  mcaJiuro  be  remedied  by  the  luloption  of  the 
electric  light.     We  accordingly  recommend  : 

Thiit,  subject  to  nn  e.-'timate  being  aubmittocl  bo  the  Council 
by  the  Finance  Cominiltec  as  required  by  the  i<latute,  the 
electric  light  he  oxtondcd  Ihroughout  the  main  building  of 
the  office**  of  the  C'ouncil ;  and  tliat  we  be  authori.^cd  to  obtain 
tcndors  for  the  work. 

TI»o  chief  engineer  ha.i  (^wintctl  out  that  it  would  bo  convenient 
if  the  premi.-e«,  N'o.  ."Jl,  Spring-gardens,  where  a  [xirtion  of  his 
staff  is  located,  were  placed  in  telephonic  communication  with  the 
main  building.  The  cost  would  be  about  £10  per  annum.  We 
recommend  : 

That  authority  be  given  for  the  premieod,  No.  .11,  Spring 
gardens,  to  be  placed  in  telephonic  communication  with  the 
main  building,  at  a  rent  not  excecfling  £10  a  year,  and  that 
the  solicitor  be  instructed  to  pre[iare  a  three  yciim'  agreement 
with  the  National  Telephone  r*oraj>any  for  the  purpose. 

The  committee  recommend  that  the  following  expenditure  bo 
authorised:  For  electric  lamf*.  £1.5.  lOa. 

The  Sanitary  Committee  rec>ortefi  that,  acting  on  the  authority 
of  the  Council  of  the  2Sth  July,  No.  10,  they  had  accented  the 
tender  of  Moflsrs,  Drake  and  Corham  for  the  provi^on  of  electric 
Ughthig  at  the  Newington  prmanent  weighta  and  measures  office. 
The  tenderp  received  for  thin  work  were  as  follown  : 

Messrs.  Drake  and  tiorham    £143    1)    fj 

Brush  Electrical  Engineering  Company.. 1:V)    0     0 

Messrs.  Crorapton 182  17  lt> 


LEGAL    INTELLIGENCE. 


HIGGINS  V.  THE  LONDON  ELECTRIC  SUPPLY  COMPANY. 
Claim  for  Wages. 

In  the  Westminster  County  (^ourt  on  Wednesday,  the  case  of 
Higgins  r.  The  London  Electric  Supply  Com|)any  came  on  for 
hearing  before  his  Honour  .Judge  Bayley,  and  waa  an  action  by 
the  pUintitf  to  recover  £H.  LHs.  8t|.,  wages  alleged  to  be  tine  under 
somewhat  j>eculinr  circumstances. 

The  learned  counsel,  in  opening  the  plfiintiflTs  case,  said  his 
client  had  for  some  time  past  oeen  m  the  service  of  the  defendant 
company,  and  had  been  engaged  in  the  dangerous  occu|>ation  of 
laying  electric  mains  underneath  the  etreots  of  London.  On  9th 
May  lapt  he  was  engaged  in  laying  some  mains  in  Hurlington- 
street,  Regent-street,  when,  owing  bo  the  fusing  of  the  wires,  he 
was  very  seriously  burned  about  tne  shoulders.  On  the  following 
day  ho  went  and  told  the  firm  what  had  happened,  ind  they  told 
him  that  they  would  iNiy  him  his  wages  a*?  long  as  the  doctor  certi- 
tiod  that  he  was  unnbto  to  work,  esijecially,  so  ne  alleged,  if  he  wa"* 
ijuiot  and  kept  the  matter  a  secroL 

The  PlAlntlff  was  called  and  gave  evidence  as  to  the  nature  of 
the  iniuries  and  to  the  defendant*  promiaes  to  jwiy  his  wages,  which 
they  aid  up  to  July  18th,  on  whicn  day  ho  callo<l  &»  usual  for  hiK 
monoy.  He  was  then  askc«i  if  he  could  come  to  work,  and  he  toUl 
the  engineer  that  he  was  able  to  He  was  then  directed  to  write 
to  Major  Waller,  which  ho  did,  but  never  received  any  reply  from 
that  gentleman.  (^'ross-cxamined  :  He  had  only  been  in  the 
employ  of  the  company  .«inco  March  3rd,  and  was  engaged  ns 
a  *'  lineman  "  at  8d.  iJor  hour. 

Dr.  Kajr  -wa^  called  and  ^id  hdJH^^endod  the  plaintiff  for 
hir*  injurioHPince  the  middle  of  AiMWHIp^auffcring  from  very 
(Miriourt  I)urnf' about  the  dhouldor  ^1  mw  told  thai  th«i 

oom|>ariy  would  'M,  and  W^.  ^^*^  returned 

tho  plaintitf  '  'v  "'V^huntitf  ^*  ■- 

i>tillPulToiin>-  'vork. 


aaid  he  was  engineer  to  the  company,  and  bo  it  was  vtio  { 

the  plaintiff  at  the  rate  of  8d.  an  hour.  He  vrag  not  pram 
the  plaintitf  met  with  the  accident,  but  ^aw  him  frocn  timetoai 
Various  sums  of  monoy  were  paid  to  him  from  tixno  to  UaE4,  b 
merely  as  gratuity,  and  not  as  wages.  Men  in  the  pluahb  I 
)K}.sition  were  not  engaged  as  weekly  seriunte,  txut  bylbrki^l 
and  they  were  liable  to  an  hour's  notice.  I 

Mr.  B.  S.  Fayae,  accounUnt  to  the  oompany,  wasaUooAhI^  j 
give  evidence  as  to  tho  circumstances  of  the  caae.    It  wm  f 
custom  of  tho  comfiany  in  caAOS  of  accident  to  alwayit  behaffiv 
to  an  injured  man,  and  they  hiul  done  so  in  thb  ctu^  an  ttmg  « ri 
necefjiities  of  the  caee  demanrlcd  it. 

Having   hcnrfl    all    the    evidence,   the  letaiTicd    Judge  «aii1  * 
iitaintiff  was  notl>ing  but  an  hourly  servant,  and    the  oomfmiif  t 
behaved  very  handt^omely  to  him.     Judgment  would   themlorffj 
for  the  com[)any,  with  costs. 


COMPANIES'  MEETINGS. 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPAKt. 

The  fiii*t  ordinary  general  (being  tho  stJitutorv 
Company  waa  held  at  Winchei*ter  Houwo  yef^t- 
afternoon,  the  chairman,  Sir  Diivid  Salomouf^,  pt  iv-i-n-i - 

The  Cliairmaii  wiid   there  was  no  business  t.o   be  done  it 
mooting,  but  they  might  like  t.i  hear  a  little  of  what  wan  „_ 
Ho  then  nkotclied  tho  history  of  the  Comjiany,  and    it«  ooni 
with  the  Pioneer  Comjmny,  aa  well  as  that  of  the   j>.-\rtUti 
the  ('ity  between  the  Brush  Comimny  and  Laing.  ^^ 
Down  up  to  the  present  time.     Speaking  of  the  Ap 
lights,  he  deprecated  the  idea  that  directly  nft-cr  t': 
wiif  *»ent  in  the  lights  could  be  supplied.     They  onl_A 
businc«8  on  2Utof  lfti*t  .\ugust,  anu  as  it  was  their  iui 
everything  throughout  in   the  best  poesible    ninnner,    ao 
would  not  have  to  be  done  again,  those  who  sent  in  a{ 
mu8t  give  them  time  to  carry  out  tho  work    projiorly. 
cfpiipmcnt  provided  for  private  lighting  would  bo  for  -MlO.Onu 
glow  lamp»,  and  was  buhed  on  the  t^upfHwtition,  a  i^ufe  t>ae,  tr 
t>ercent.  would  be  alight  at  one  time.   Layin<^  under^iouod 
in   the    City  was    very   diitioult,    tho   whole    of    the   space 
ground  being  occupied  by  iron    pi{>es  of  some   form  or 
i'lie  exi«jnse,  therefore,  would  be  hetivier  than  in   the  Wr*l 
The  system  to  be  employed    was  a  very  safe  one,  and  th. 
be  no  trant*formortf.  There  were  to  bo  sub  rotations  supply 
to  10,IK)()  lamj>5,  and  between  these  and  the   head  AtAti<' 
proitflnre  current  would  be  delivered  atabout2, (MM)  volts.   'I 
Huro  wan  rlangorous  to  life,  but  had  been  trio<l  on  a  larj^  ^.  .      .    , 
over  an  extended  )>eriu<l  in  I>undon  and  other  town^,  urr  I  h  .')  miv.-.i 
mot  with  Bucccj^s.     The  voltage  between  the  Hub-<fw  ,.,- 
houses  would  be  a  trifle  over  140.     No  one   tlioi' 
on  turning  a  j"wilch  to  receive  a  phock,  as  with  tr       - 
occur      Thin    would    give    confidence    to    custouierH. 
lighting  woulil  bo  on  tTie  oontinnous-ciiri'ent  jiyHtcm.     P< 
districts  would  be  lighted  by  Brush  and  jwirtby  Thon>  -■■'*' 

lampp    They  had  iMi  Hrui*h  are*<  at  work   in  i^uoon  \  ■«! 

already,  but  the  lampi>oats  hud  not  boon  passetl  by  the  -«. 

and  until  they  woro  they  could  not  [iroct'od  with  thai  i  tkj 

had  already  had  a**  many  a?*  '2tJ*)  applicJitiunn,   or  th'_  far 

light,  and  assuming  2U1J  tamped  to  every  building,  about  4t).W 
lamps  hwl  already  been  applio<i  for.  The  applicants  hod  Ml 
state<i  the  number  required  yet,  but  forms  would  ahorth 
bo  got  ready  on  which  tho  requirements  of  applicant*  ooaU 
be  stated.  Among  thoB^  ^Pl»lyi"t?  ha/I  lieon  the  Poet  OAe^ 
the  Mansion  Houhc,  (>uildhidl,  bunk!>,  oHiccs,  and  so  <m. 
From  this  it  would  be  seen  that  the  large  public  ooocenupvt 
faith  in  them.  It  was  oxpectwl  that  private  lighting  oaaMHO 
scale  would  probably  be  started  by  the  end  of  the  year.  Abotf 
three-fourth:^  of  the  capital  ihey  wanted  wa»  Kubftcribod  for.  the 
remaining  one-fourth  would  be  L>*sued,  and  tho  Hoard  wtur  ooe< 
sidcring  whether  they  should  not  offer  thi:«totho  shar-  '  '  '  tt* 
small  jfremium.  In  the  prodpectuf;  a  certain  sum  wa^  r*  hs 

f)art  of  tho  Pioneer  Company  to  jiay  the  expenses  of  ...,., .  .^  .aw 
('ompuny.  In  conse<iuenco  of  the  whole  of  the  ctxpital  not  haniie 
been  allotted,  and  in  consequence  of  other  econoiniep,  there  v-oqU 
be  an  extra  sum  of  £6,000  placed  to  their  credit.  So  tbal 
although  they  had  not  got  the  whole  of  their  capital,  thtf 
had  saved  this  sum.  At  their  Boarfl  meeting  tlkAt  (hij 
they  had  given  the  final  order  for  the  wiring  of  all  lii 
chief  districts  in  the  t'ity,  taking  in  the  Bank  of  England  amt* 
good  part  of  Queen  Victoria -street,  and  other  street**  c^oee  hy- 
They  no|>od  hy  tho  end  of  tho  year  those  dictrict**  would  he  com 
pleted  as  well  as  the  greater  part  of  the  public  lip  ladt 

would  bring  them  in  a  very  considerable  revenue.   He  ..  *a 

a  question  very  froc^uontly  asked,   and  that  was,  what  <Ud  a  ^'kfV 
laiupcostpcr  hour?  AtSd.perunit,  which  wot*  about  tho  price  chi 
by  other  lighting  com|Minie8,  and  which  would  ben'      • 
exiiocted  they  would  chnrgo,  an  S-c.p.lamocoffta-  ji 

one  farthing  |)er  hour,  which  cQm|Xire*l  witn  gas  at  .:■  .or 

He  then  iioint-ed  out  the  many  economies  of  elei'tric  h^tiUiig, 

is:\^  which  entered  into  calculations  of   cost  |»cr  lamp.      Thejr 

'1  Prof.  Silvanus  Thomjison  their  consulting  eleotTttain- 

iiiviled   and    answered    Hcvernl    question*    uf     no    tfraM 

ML-,   the  Chairman  asked  some  shaieholder  "  ^« 

'iKiLhad    been   drawn   np,  the  object  uf     >  ■  ia 

'•*.!  Hriicle^  of  itsMx^iation  eo  um  to   coni(-. .    ......  iW' 

\.\ui  Stock  Exchange^  and  so  enublo  thoin  to  obtala 

.V  'lis  «h»X«B. 
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AbeorbdH 


ThU  rvM^Intion  woa  proixtBtnl  by  ICr.  W.  Bruce,  eccondod  \*y  Mr. 
Bba  Morrill,  find  cArrit.Kl  tiniinimuii.Hly. 


SYNDICATE, 


i: 


i ;  ■ 


I     ELECTRIC   ARMS    AND    AMMUNITION 
I  LIMITED. 

J  I  -f.  ordiimrj*  guucrul  meeting  of  tliU  Syntiicalo  wiis  bold  at 

"^  «'r  HoiMO  on  Friday,  !K,h  iuBl.     Mji^or   Wallor  pro.sidod. 

'     Hiloplion  of  tho  ro|Xii*L,  obHuived  Lhul  ihoy  ineL 
i<  ntj]    t'ircuniNtitncei*,    u    petition    hiivin*;    bi^vn 

>  ,    .      ■'[   tltoir  rthikrolioldore  to  the  Court  for  iho  com- 

•  ■•■  tndin^  up  of  the  Syndicate.     The  Board  had  op(>o»Gd  tho 

F  M  the  iiitoreit-^  of  the  t<hai'eholtloi>  (TCtiorally,  feeling  that 

bur«  >-lt<.mld  l>c  iiu  liiptidul  i<Hi  until.  At  any  rate,  the  gonoral  body 
P  t.}i^Mi  luul  had  iiti  ijp]Nirlunity  <if  exproHMiii^  their  views  on  such 
I  With  the  exception  of  two  or  tline  HhnrehoUlor»uutMdo 

A  ho  hft/j   prcKonted   the   petition,  the  Oiroetorn  were  8U(>- 
,  the  whole  body.     The  tiret  hearinjj  of  tho  [>otition  was 
\  >^\\  ult.,  when  tlio  judi^e  ordered  ittofltand  over  until  after 

'  liti^,  HO  that  he  might  hear  at  tho  adjournment   what 
>        lit   bv  tlie  feeling  of  tho  shareholdora.     The  Chairman   then 
■  !rod   to   the   trial   at   the  annual    meeting   of    the    National 
'-    Anwciation    at    Bit*loy     of    the     Syndicate's    Bytfteni    of 
tricnl      discharge.        He      regretted      tnat      they      hotl      not 
:i  able,  JL-^  they  hod  iatendo<i,  to  uf*o  the  servioo  wenfwn,  tho 
tiiii- Henry   ritle,  at   the  comfHititioa  organised  by  them  at 
'V    (living  to  the  rion-arrival  from  Amerioji  of  a  machine  which 
<  ican  Com|Miny   had  undertaken   to  supply   them   with. 
>•  ntD  hod  i*hown  that  there  woh  a  defect  in  the  mcchanicul 
I  ruction  of  tho  battery  coses,  but  not  in  tho  principle  of  the 
«iry.     A   now    battery   had    been   produced,    which   ap|>eared 
'  .iiiHWor  fully  tho  re»]uirouicnt6  of  the  Syndicate's  Hyateni. 
ing  had  oxamincil  thU  battery  with  scrupulous  caro,  and 
It  under   tho   moift  tiovoro  te«t«.     Last  May   their  then 
er,  Mr.  J.  R.  \Vat-f«on,  announced  to  tho  Board  hie  desire  to 
.  and  when  oj^ked  for  his  reason  oxproftsod  doubt  about  the 
idicAte'H  Byfftom.     That  gentleman  wti»  one  of  the  |>etitioaer» 
windiii'^  up  the  Company.      He  then  read   a  letter,  dated  the 
Ui:«t  ,  which   ho   had   received   from   Dr.  Fleming,  who  slAted 
he   was  continuing   to   test    aamplcD   of    the    battery,  and 
although  tho  invontor  had  yet  to  overcome  eome  diHiculliea 
e  contl ruction  of  tho  battery,  he  was  on  tho  way  towards 
.tififuetory  dolution  of  them.    The  quej^tion   really  at  issue 
'M    tho    I  rermanence    of    t  he    battery,    and    hence   these   test^ 
ufft  n^resMiiily  take  »ome  months.     They  proposed  to  call  the 
iMre  together  a^nin  iik  about  three  montns'  time,  and  not 
(uy  otlier  call  without  consulting  the  «hareholderft  firat. 
coionol  Ernest  VUltors  seconded   the   motion,    which,  ut   the 
Bugge-tlun  ut  Mr.  E.  M.  Unaerd^wn,  Q.C.,  wiis altered  at*  follow?: 
••  That  the  report  and  uccountvH  be  roccivtsd  and  adopted,  and  the 
~       bu(»iDiXi?  of  the  Syndicate  be  continued." 

Mr,  WataoD,  s«n.,  ex  pressed,  j^btfl  as  to  the  feasibility  of  the 

" '  Syndicate's  system  of  electrical  discnarge,  having  beard  that  at  the 

^^   meeting  at   liisley  there  were  very  numerous  miss-fires.     Captain 

'        I'ixley,  on  the  other  hand,  ittated  that  ho  had  fired  several  shots  at 

Ui«ley,  an«l  had  not  had  a  single  miss-fire. 
'  Mr.  Pooley  read  a  letter  wliich  ho  had  received   from  a  firm  of 

j^'unmakcrH,  who,  he  said,  expressed  their  opinion  that  tho  invou- 
t  im  coulil  only  be  uj>ed  for  toy  purposes.  Ho  moved  an  amend- 
iti<:it,  in  etrcct  rejecting  the  rejxirt  and  accounts,  and  confirming 
Miu  course  l^ken  in  urcsenting  tho  |}etition. 

Thit<  was  lost      The  origimd  motion  was  declared  carried  by  six 
-'^     votes  to  four. 

--  Major   Waller  was  subsequently  re-elected  to  his  seat  nt  the 

=^     Hoard. 

INTERNATIONAL  OKONITE  COMPANY. 

,_  UiuEcTuitM.  —  l^rd    *irevillo,     chairman;    Satnuel     I'oj-te,    Es<i. 

Q.C.,  \icc-chairn)ai»  ;  Sir  Alexander  AMiiNtrcng,  K.C.B.,  F.U.S., 
Harry  Hankoy  iJubrce,  E«<|.,  Major  Charlos  Jones,  H.A., 
_.  John  Henry  Toil,  Kmi.  Directors  acting  as  a  local  continitU^o  and 
nwinugcru  in  New  York  :  John  H.  Cheever,  Esq..  W,  I..  Candee, 
K-(|.,  H.  Durnnt  Cheever,  Est).,  E.  C&zonovc  Jonos,  Es<).,  Jobu  U 
Mitftin.  Es(K  Managing  Director  :  Alfred  VaughanStevons. 
^       Managers  at  Manchester  Work^  :  John  Shaw,  Thomas  Connolly. 

First  ANStTAi.  Rkpi^rt. 

The  DirtMjtors  submit  to  the  Bhareholders  the  accounts  of  the 
Company  made  up  from  the  1st  January,  181K),  to  the  30th  June, 
lH(M,  a  |X)riod  of  IS  months  ;  tho  American  accouuta  are,  however, 
luo/ic  up  to  the  31st  May,  IMU,  and  therefore  cover  a  |joriod  of  17 
uiontltH  only.  Aft«r  rieducting  ample  <lcprcciation  and  making 
j»rovi*ion  for  tho  interest  on  dcbcnturea,  there  is  a  credit  balance 
of  £3U,4ti.'>.  7s.  -d.  This  includes  the  profit  earned  from  the  Ist 
t  January,  18IK»,  to  thedatoof  the  registration  of  theCompany— vi/^, 
'^  i.**J1.7ll.  ts.--which  sum,  not  boing  available  for  distribution,  tho 
^  Directors  have  written  olV  patont  and  guiMlwill  account.  Up  to 
»  tho  end  of  the  year  IH\HJ  tho  business  was  progressive  and  Siitiwfoc- 
-  tory,  and  tho  interim  dividend  then  dcchirctl  wiw  juittilied  by  the 
""^  buhincv^tt  done.  Since  that  time  tho  Conqkuny  ban  futlore^l 
•  fiom  the  roHultH  of  tho  st^voro crisis  which  took  place  in  tho  Unile<l 
StutoM  in  all  electrical,  engioeoring,  ami  kindicd  industricH,  and 
which  culmmatc<l  in  tho  laduro  of  the  >\\tHtuighoU6c  Cuuqmny. 
■  In  addiliun.  through  the  o|icrAtions  of  s|«culatorK  during  the 
Inltor  [lart  of  IHIKJ,  rubber,  which  is  one  nf  the  prineiiMil  raw 
ptxHtncI^  np>e<l  by  the  Conqtimy,  wa«  maint.iincfl  »t  an  abnorinally 
nigh  price,  whereby  tho  iiroUtc  have  been  eoriouhly  atrectw. 
Copper  also  stood  at  an  auvanced  price.     The  mtorlm  dividend 


I>aid  in  January  on  Iho  (jrofercnco  and  ordinary  shares  has  abaorl 
£10,694.  Il>«  ,  leaving  a  balance  of  i:7,059.  7s.  M.  to  be  now  dealt 
with.  The  Directors  recommend  the  payment  of  a  furlhordividend 
of  4  per  cent  on  tho  |>ai'l-up  prcfcronoe  sharo  capital  for  tho  half* 
yoat  ending  Juno  lU),  iHlll.  makin*^'  s  ]*er  cent,  for  tho  yejir.  Tliia 
will  amount  to  1'0,8(M»,  leaving  a  turn  of  I'i.V.!.  7s.  ^L,  which  it  is 

IfropoHod  to  opply  to  reduction  ol  preliminary  GX|*enHGS.  Tho 
>irectors  are  plww«xl  to  *t4it*>  I  hat  tho  e  hiis  hotm  a  marked  revival 
in  the  electrical  IrofhM  sine*  Iho  i>erii.i»|  co\errd  by  the  accounts, 
from  which  revival  the  buBino6:>liaf*  already  bo»ehte<^l.  The  sales 
have  been  larger  in  tho  months  of  July  and  August  than  in  any  of 
the  preceding  months  of  the  prc!*ont  year,  atiJ  it  is  confidently 
anticipated  that  the  ('ompatiy  will  hcncfit  from  the  general 
improvement  of  American  industries.  Moreover,  since  the  failure 
of  tho  speculation  before  referred  to,  indiarublier  ha*  fallen  to  its 
onlinary  price,  whilo  conper  aluo  is  lower.  The  Ditcctorw,  thore- 
foro,  have  every  confiaenco  in  tho  immcilialo  pi-o«inH^(j(  of  tlio 
Company.  They  are  thoroughly  satisfied  with  the  proeresrn  inailo 
in  England,  and  now  that  the  new  works  are  complete  tnoy  antici- 
pate a  considerable  increase  of  business  in  the  imme<liute  future. 
It  has  been  considered  desirable  that  the  Com[>any  should  be  in 
a  [Kisition  to  carry  oat  in  its  own  works  every  process  connected 
with  tho  manufacture  of  all  kinds  of  insulated  wire.  Tho  Dirwl^rs 
have  therefore  erected  additional  buildings  and  machinery  at  the 
I'osoaic  works,  which  are  now  complete  in  every  particular.  This 
has  necessitated  a  larger  capital  expenditure  than  waa  originally 
contemplated,  but  results  have  shown  that  the  Company  will  in 
tho  future  derive  great  benefit  from  these  extensions.  In  England 
tho  growth  of  tlie  Dusiness  has  justified  tho  Directors  in  acquiring 
the  freehold  of  tho  factory  in  Manchester,  originally  heM  on  short 
luo.-^).  Tho  now  buildings  are  now  finished,  and  tho  factory  is  one 
of  thi-  largest  and  most  conqiletc  of  its  kind,  and  is  fitted  with 
raachiriory  and  plant  of  tho  most  approved  imttorn  for  the  manu- 
facture of  every  chiss  of  in8ulal4yl  wire  or  cable  at  present  in  use, 
including  okonito,  vulcaniseti  rubber,  gutU»T»ercha,  and  comjiound 
covei-od.  A  well-fitted  machine  shop  has  also  been  providotl  for 
the  manufacture  of  tho  s[)ecial  machineiy  required  for  making 
okonito  wire.  A  sketch  of  this  now  factory  is  enclosed  herewith. 
Okonito  insulation  has  been  proved  to  stand  extremes  of  heot  and 
cold  in  a  very  remarkable  manner,  and  to  bo  le«8  liable  to  perish, 
either  from  natural  causes  or  rough  usage,  than  the  ordinary  forma 
of  rubber-covered  conductors.  The  Directors  look  forward  to  it« 
extensive  use  where  high  electrical  resistance  is  re(|uired,  and  they 
consider  the  present  timo  mo^t  favourable  for  its  introduction  into 
thiticountry.  It  isox|>ected  that  the  manufacture  of  this  speciality 
of  the  ComiMiny'rf  prwlucta  will  commence  at  Manchester  before 
the  date  of  the  general  meeting.  The  works  and  plant  conveyed 
to  the  Com[)ony  have  been  mamtainod  in  an  efficient  st.ate.  It  is 
the  custom  in  moat  American  works  to  charge  rejiairs  to  machinery 
(including  all  replacements)  to  revenue  account,  and  this  has  been 
done  at  tho  Passaic  factory.  In  Manchester,  owing  to  the  entir© 
rearrangement  of  the  urocessee,  nearly  the  whole  of  the  machinery 
has  been  moved,  ana  before  re-erection,  been  thoroughly  over- 
hauled and  put  in  high-class  condition.  To  secure  uniformity  of 
[irnctice,  the  cont  has  also  been  charged  to  revenue  account.  ThiSi 
although  reflucing  the  immediate  profits,  place?  the  Comjiany  in  a 
more  stJihlo  iwsition,  as  ni-ofter  and  customary  depreciations  have, 
in  addition,  been  allowoa  for  in  tho  accounts.  In  view  of  the  dia- 
ap(Xfinting  results  of  the  trading  of  the  Com[>any,  tho  Directors 
and  Managers  in  England  have  decided  not  to  take  the  percentages 
of  net  profit  to  which  they  aro  entitled  under  tho  articles  of 
association  and  their  agreeinentF!i,  amounting  to  CW2.  15s.  Ikl., 
and  they  proiX)se  that  this  amount  shall  bo  iKwtponcd  until 
such  times  as  tho  net  earnings  of  the  Com{)any  show 
a  substantial  improvement.  General  Sir  William  (}.  Daviea 
K.C  S.I.,  having  resigned,  the  Directors  (in  accordance  with 
Clause  9;)  of  the  articles  of  association)  elected  Mr.  John  Henry 
Tod  (Tod.  Durant,  and  Co.),  3,  Croebystpiaro,  London,  E.C.,  in 
hi'<  place,  and  they  hope  this  appointment  will  meet  with  the 
approval  of  the  shareholders.  Tho  auditors,  Messrs.  I'rico,  Water- 
house,  and  Co.,  retire,  and  being  eligible,  offer  tbomselvcs  for 
re-election,  which  the  Directors  recommend. 

pKoriT  AND  Lo»8  Ac\.H>r>T, — New  York  to  Slst  May,  1891,  and 

Dr.                        England  to  :ft>th  June,  1:^91.  £      s.  d. 

London  oflico  cx^MMises l,o6l     0    9 

Directors*  and  Managing  Director's  remuneration...  2,500    0    0 

Legal  and  professional  charges 366    9    5 

Advertising  242    3    5 

Travelling  ex  [>enses 130  11     0 

Interest  on  debentures  4,251    9    2 

Income  tax,  estimate l.*yj    0    0 

Balance  carried  to  balancc-shoet 17,754    6    2 


£26,955  19 


Cr.  i;       8.   d. 

Profits  of   American  business,  from 

1st  January,   1890,  to  3lHt  May, 

IS91,  and  of  Manchester  bustnefls 

from  1st  J  an.,  1890.  to  3(H.h  June. 

1891,  uftor  charging  depruciution 
Losa  profits   fiom    l»t   Jjinuary    to 

.'Wth  June,  ISIMI,  applied  t'OWanls 

ro<luction    uf    purrluii^e    of    prn- 

|.»ortie«  and  businesses 21,711     1     0 


47,862    H  10 


Intcreat  and  discounts. 
Tronefor  f ooe  
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BALASCK-sHKET.—New  York,  Slet  May,  1891,  and  England,  30th 
Jane,  1891. 

Dr.  LUbilitles.  d£        e.    d.        £        s.  d. 

Capital— 

17.000  preference  shares  of  £10 

each 170,000    0    0 

17.000  ordinary   sharoB   o{   £10 

eoch 170,000    0    0 

MUMfii    0    0 
LesA  callfl  in  arrenr 3,410    0    0 

.336,500    0    0 

Debentures — 

H'^t  bondM  JKsucd  of  £100  each  ...       85,fX)0    0    0 
Lesfl  instalment  un[>aid  2,150     0    0 

82,850    0    0 

l>ebenture  interest  due  and  accrued 

and  ontstanding  dividend 2,330    0    5 

Loans    4,785    3  10 

Sundry  creditors 24,196  11     1 

RilU  payable ,.,  '26,939     0    3 

Profit  and  lose — 

Profit  aa  fjer  account  annexed  ...        17,754     6     2 
Lees  interina  dividend   to    31et 
December,   1 800 — viz, ,   prefer- 
ence    £5, 1 02.     1 6s.    *5d . ,    and 

ordinary  £5.532.  2b.  7d IU,094  III    0 

7.0.^    7    2 

£48.«.7o0  17    9 

Cr.  Ai««et8,  £        s.    d.  £       a.  d. 

Purohase  of  properties  and  busi- 
nesttos  in  America  and  Man- 
chester, as  (>er  nifreement  of  24th 
June,  189<*  324,090    0    0 

Deduct — Value  of  plant,  machinery, 
tools,  and  stock-in-trade  incUidod 
in  the  purchase  £107,733. 
86.  6d  ,  and  profits  of  America 
and  Manchester  businesses  from 
1st  January  to  3(>th  June, 
1890,  included  in  the  purchase 
£21,711.  Is 129.444     9    6 

195,545  10    6 

Add  expenditure  since  lat  January, 
1890,  on  new  factories  in  America 
and  Mancbestor,  [latent^  and 
cottajje  property  in  Droylesdon- 

road,  Manchester 2.3,4.34     3     7 

218,979  14     1 

Ilant  and  machinery,  tools,  eto. 

At  Ist  January,  1890 52,291   16  11 

Additions  since  90.479    7  10 

82,771     4    fl 
Less  depreciation   .3,747    8    8 

• 79,023  16     1 

Office  furniture  and  fixtures    1,701   18     7 

Leas  depreciation 145    0    6 

1,5,56  IS     1 

Stock-in-trade    126,901   13    8 

Sundry  debtors 41,075  13    2 

Bills  receivable 2.845  HI    5 

C^sh  at  bankers  and  in  band 12,407   1 1     0 

Preliminary  exponncs  I.OtH)     1     .3 

£484,75{^  17    « 


The  ordinary  general  meeting  of  this  Compuny  vras  held  at 
Cannon-street  kotel  on  Wetlnesday,  Mr.  Samuel  Vope,  Q.C,  vice- 
chairmtn,  presiding. 

Before  proceedinff  to  tlie  business  of  the  meeting  Mr.  Pope 
explained  that  the  cnairman  of  the  Com{)any,  Lord  Urcville,  who 
was  then  in  Ireland,  was  unable  to  be  present  owing  to  illnesjt. 

The  Beorotary,  Mr.  R.  Cooper,  havintf  read  the  notice  convening 
the  meeting. 

The  Ctiaftrman  asked  if  the  shareholders  would  take  the  report 
and  accounts  (^ivon  above)  as  road,  and  there  being  no  dissentient, 
continued,  in  moving  the  adoption  of  the  rojwrb, — As  deputy- 
chairman  it  is  my  duty  to  say  a  few  words— I  don't  think  that  they 
need  be  many,  because  there  is  not  much  to  say  that  has  not  been 
alre^idy  embodied  in  the  report.  But  I  should  just  like  to  point 
out,  by  way  of  additional  emphasis,  one  or  two  of  the  considera- 
tions whirh  have  weighed  with  the  Direcl.orH  in  the  preparation 
and  presentation  of  that  rc^Kjrt.  Of  course  the  fact  that  we  ure 
unable  to  recommend  the  duclai-ation  of  a  further  dividend  upon 
the  ordinary  shares  of  the  Company  is  not  so  satisfactory  us  one 
woidd  desire.  But  you  must  hear  in  mind  that  even  with  that 
disadvantage,  and  in  a  year  of  very  extraordinary  pressure  as 
regards  inrlustrial  enterprise,  the  holaers  of  the  ordinary  stock  of 
the  Comjiauv  will  have  received  5  per  cent,  for  the  years' invest- 
ment. But  let  mo  say  that  what  has  weighed  with  the  Directors 
in  the  recommendation  which  i((  included  in  the  re^xirt  is,  that  they 
regard  it  as  desirable  that  the  management  of  an  industrial 
enterprise  such  as  this  is  should  be  maintnine<l  with  a  view  to  its 
uermanont  stability,  rather  than  with  a  view  to  a  temporary 
Au/  in    the     value   of    shares.      Of    course    they    are  entirely 


aware    that    to    those    who    desire   to    realise   their 
declaration    of  a  dividend    is    a  very   cor. 
for   those   who  are   investors  in    the  un<i 
the  Board  to  be  far  better  not  todocJaroadi'  <  .^  .. 
future  profits,  but  simply  to  take  the  strict  and  leeal  cour 
ing  the  amount  distributed  to  the  amount  actaolly  eame*! 
it  may  not  have  the  effect  of  incrcoeiDjj^  the  v«,Ioe  of  IT 
which  it  is  allotted.     In   other  words,    I   believe   the 
unanimous   in   the  opinion   that  this  undertaking 
managed  without  any  dodging  of    accounts    for   the 
announcing  dividends,  but  thai   the  result  of    the 
shotdd  be  placed  fairly  and  honestly  before  the  shap 
if  that  is  in  your  judgment  the  true   principle   i_ 
industrial  undertaking  of  this  kind  should  be  managod^l 
the  accounts  a^d  in  the  rei>ort  abundant  indication  of  f 
and  v.ilue  of  the  projierty  of  which  we  are  proprietors, 
you  will  bear  in  mind  the  special  conditions  which  atiadl, 
first  statement  of  accounts  nresented  to  shareholders, 
in  the  first  [dace,  as  you  will  remember,  the  profits  pu^ 
the    Company   which   accrued    from   January    1    to    Ji 
amounting  to  £21,711.     This  amount,  not  bein^  profit 


3m 


the  Comiutny  since  its  registration,  cannot  legally  b« 
among  the  shareholders  as  dividend.  The  I>irect 
recommend  that  as  we  cannot  divide  it  it  should  be 
st>eak,  in  reduction  of  purchase  money,  so  aa  to 
ultimate  capital  refl[>onsibilities  of  the  Company. 
accounts  which  have  been  presented,  the  American  a 
arc  only  made  up  to  May  31,  1801.  The  Gngtiii 
cover  the  (wriod  to  June,'  1891.  The  reason 
as  follows :  For  the  convenience  of  an  early 
accounts  to  shareholders  in  the  future,  it  baa 
desirable  that  the  American  stocktaking,  which  baa  bU 
a  Ro^lewha^  tedious  and  lengthy  operation,  should  ta 
month  before  the  English  stocktaking,  which  is  not 
deal  with.  This  year  that  offers  the  disadvanta^ 
OH  regards  the  American  concern,  a  month  "a  lesa  profit  \ 
The  advantage  which  that  arrangement  will  give  us,  uti<f 
circumstances,  has  not  been  felt  by  the  Board  in  the  |<i 
tiecause  we  have  been  unable  to  present  our  accounta  | 
we  should  desire,  and  as  it  is  our  purpose  to  do  in  all  I 
years.  The  delay  hns  been  caused  by  the  didiculty  of  j 
stock  in  America,  from  ({uestions  arising  between  tiie 
the  Company  during  the  year,  and  from  a  change  in  th 
keeping  accounts  in  the  Knglish  undertAkin^,  which  wi 
by  the  Auditors.  All  these  practical  reforms  ha%*s1 
accomplished,  an<l  in  future  we  hope  to  hold  our  ge 
at  an  earlier  [>erio<I  than  in  the  present  year,  Xow,  U 
included  the  month  of  June  in  tne  accounts  of  the  A 
business,  the  profits  would  have  been  increaaed  to  tbe  e 
several  thousand  pounds ;  and,  of  course,  if  that  had 
miifht  have  enabled  us  to  cover  u  dividend  upon 
oruinary  shares.  1  only  hope  that  the  ordinary 
will  receive  next  year  the  benefit  of  t he  abet i nenc« 
dividend  which  tho  month  of  June  might  have  enable 
to  obtain.  In  common  with  all  industrial  under 
ospocinliy  in  America,  the  last  nine  months,  or.  I 
say,  {jerhaps,  the  nine  months  between  Septenifa 
June  of  1H!HI-9I,  was  a  time  of  extraordinary  pr«aH 
very  great  ditiiculty.  Lots  of  you  know  that  the  6fM 
America,  so  far  as  industrial  undertakings  w^ere  conoertM 
entirely  disorganised,  and,  as  the  report  |K>inta  out,  in  i 
prise  of  this  kind  the  pressure  was  so  great  that  a  big-hly  (~ 
business  had  to  be  reorganised.  And  permit  me  to  coif 
strong  expression  as  used  in  the  report.  It  apoaka  ol 
of  the  Westinghonse  Company.  Thai  is  too  strong;  a 
apidied  to  that  concern,  which,  though  it  waa  8ue{»eDded»J 
reorganised.  I  am  anxious  not  to  i^i^eak  of  this  matter  a«Ji 
but  prefer  to  coll  it  the  reorganisation  of  the  cotnpany*. 
minu  that  while  that  was  the  condition  of  thin^  durins  ' 
months  in  industrial  o{ierations  in  the  States,  a  perio 
has  set  in,  and  we  are  already  receiving  tho  benefit 
merely  in  England  :  not  merely  from  the  fact  that  our 
works  are  now  engaged  in  the  production  of  our  afwcia] 
okonite  wire — and  therefore  wo  are  anticipating  a  very  coo^ 
increase  in  our  English  connection  and  busineaa — but 
revival  has  taken  place  in  our  American  busineaa  also. 
is  at  an  end,  and  the  business  since  we  made  up  our 
several  thousand  doUara  in  excess  of  the  businose  froxo  « 
May.  There  is,  therefore,  abundant  evidence  that  the 
a  lioalthy  and  profitable  one.  and  that  when  we 
hohlcrs  again  next  year,  unless  some  unforeseen 
takes  us,  from  which  no  industrial  enterprise  ia  a 
safe,  our  meeting  will  be  much  more  satisfactory  1 
we  are  now  holding.  Our  Manchester  busineaa  haaK 
hampered  and  curtailed  by  the  fact  that  we  have 
to  move  our  machinery.  Now  that  is  all  eomplct 
business  is  in  first-rate  working  order.  We  have  no 
ever— I  am  quite  sure  that  Mr.  Shaw,  who  rcpreeienta 
will  tonlirra  mo— that  there  is  every  prospect  of 
healthy  English  business,  to  which  I  attach  much  imf 
being  more  easy  of  superintendence  and  not  so  subject 
tions  and  depreciation.  Everything  that  I  have  ««id 
enlargement  of  what  is  ifiven  in  the  rejjort.  Tho 
Board  is  unanimously  to  have  no  secrets  from  the 
to  have  no  dodging  in  the  management  of  thebusioeee  i\ 
shareholders  fully,  fairly,  and  honestly  what  the 
character  of  the  trade  done  is,  and  to  divide  proHt«  fail 
irres|>eotivo  of  any  other  consideration  but  the  permati 
of  the  Company  and  the  interests  of  those  who  have  in% 
Aa  Chaicman  let  m«  say  that  the  moat  cordial  co-o|j 
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ily  among  the  m«mbore  of  fcho  Board  in  Eagland,  bat 
m  thorn  and  the  Management  Committee,  who  are  aI«o 
»rB,  in  America.  The  hopes  which  I  have  exprosaed  are 
Bouely  entertained  by  both  eections  of  the  Bonr<1.  Our 
IB  in  Mnnchetiter,  and  the  busineMi  in  America,  which  Uua 
10  been  Buccesflful,  combined,  will,  I  hope,  enable  uh  to 
^e  Company  one  of  the  first  connected  with  the  manufacture 
fcricAl  wire.  If  any  shareholder  dosiros  to  ask  any  ijuetition 
mdeavour  to  nnttwer  it. 

Alexander  Armstrong,  K.C.B^  F.R.&.,  cteconded  the 
t. 

Squire  called  attention  to  the  amount  of  alook-in-trade, 

showed,  he  said,  that  they  had  paid  £193,r>45  for  goodwill, 

seemed    to    him   a   very    large    eum.     Ho   woula    like  to 

whether  the  legal  gentlemen  connected  with  the  Comimny 

It  wii0  agreed  to  purchase  the  £21,71 1  prolit«  that  hod  oeen 

from  January  to  June,  1890,  did  not  know  that  that  wa8 

'  that   could    not   be  divided   among   the  shareholders   a« 

nd  ?    It  ought  not  to  have  been  put  in  the  prospectus  as 

bulnble  dividend.     On  the  Dr.  Hide  of  the  balance-Rheet  he 

looDdi   sundry  creditors,   etc.,   £56,25<).     That  wa«   a   lorgo 

for  a  Comi>nny  supposed  to  have  u  large  capital  of  nearly 

I,  to  be  taking  creait  for.     If  they  went  into  the  market 

.dy  money  they  could  get  things  chea[>er.     It  seemed  to 

t  they  had    i^aid  too   much   for  their  goodwill,  and   had 

obsoleto  plant. 

I  Chairman,  interrupting,  said  that  none  of  the  plant  was 
to.  The  now  plant  they  had  put  up  had  been  entirely  for 
IIBtruction  of  their  8(>eciality  in  okonite  wire.  So  far  as  he 
AOt  a  ftingle  machine  hod  been  diiioarde<l  as  obsolete. 
Bqoire  nccoptod  the  correction,  but  would  like  an  answer 
he  prufilH  and  the  loann  and  sundry  L-ic<iitor8. 
tPeters  thought,  considering  llmL  tliu  Hoard  were  dealing 
a  capital  of  some  i*400,<>00,  tliey  might  have  given  the  share- 
rs a  trading  account.  They  ha<i  jumbled  up  altogether  '*  by 
e  on  American  business  £47,W)'2,"  and  Uicn  lower  down  "  by 
lAse  of  proitcTties  and  buHineases  in  America  and  Manchester 
90i\"  less  certain  de<]uotions.  He  thought  they  ought  to  be 
to  form  a  correct  opinion  as  to  whoLlior  the  oxpensM  charge- 
fi  trading  account  bore  a  fair  pro|>ortion  to  the  profit  earned, 
nuld  like  to  know  how  much  out  of  that  net  sum  which 
tented  the  ^reat  wfnei  of  i'218.979,  was  really  ropre- 
i  by  bona  Jidc  goodwill  and  nothing  n»ore?  When  they 
the  interim  dividend  up  to  December,  1S90,  amounting  to 
94,  the  Directors  told  thorn  they  had  every  reaftnrii  in  juistili- 
I  of  that  (wyment.  Everything  looked  fair  ami  right.,  which 
ubt  was  the  case.  But  conuidoring  that  thai  juiymGnt  only 
".O.Miult'Ogethor,  ho  would  scarcely  havefiup|>of*e<J  LfmT  any  Hoard 
I  have  paid  a  dividend  right  up  to  the  hilt.  For  this  rea.son 
leared  to  htm  that  they  had  mntio  uo  profit  at  all  for  the  last 

MlthB. 

replying,  the  Cbalrman  Nuid  that  as  regarded  tho  profits 
rd  from  trailing,  the  Directors  did  not  think  it  wuuld  ho 
ible  to  make  a  statement  jmblic^,  because  it  might  be  marie 
bio  for  the  pur[>osesof  their  rivals  and  customers.  That  was 
ily  reason  why  they  and  other  largo  companies  (Armstrong's, 
stance)  did  not  publish  the  rlctails  of  their  trading.  But  if 
:iarcholder  wanted  information,  their  managing  tlircctor  (Mr. 
as)  would  be  very  happy  iogixe  it  him.  Af»toMr.  Scpiire'sques- 
only  those  profits  could  bo  divided  wliich  hud  been  made 
j;the  existence  of  the  ComjMiny,and  theiKirehiihOof  the  indivi- 
>rofitB  (£'21,711)  must  of  necessity  be  the  purchase  uf  an  asi»et 
could  not  be  divided  as  dividend  among  the  shareholders.  He 
only  say  that  the  purchase  of  *21,711  sovereign**  for  £'JJ,7I  I, 
h  not  particularly  profitable,  was  fairly  satisfactory.  Tho 
aason  why  these  profits  got  to  such  a  piU'h  was  the  delay  in 
gistration  of  the  Comi^any.  Tho  purchnjfo  of  the  American 
MS  was  fixed  for  January,  1890,  but  owing  to  circumstances 
gistration  of  the  Company  could  not  take  place  until  June, 
t  interval,  tho  profits  to  which  thoy  were  entitled  under  the 
ict  as  from  January  Ist  swelled  to  the  amount  mentioned. 
haroholder  pointed  out  that  ho  became  one  under  the  idea 
hese  profits  were  divisible,  and  ho  wanted  his  share  of  tbem. 
sbaroholders  concu  rred . 

Chairman  said  he  had  no  doubt  that  if  a  prospoctue  was 
ilcd  to  a  layman  with  u  statement  in  it  of  profits  earned 
the  rcgi^itration  of  the  Company,  he  would  look  uimn  them 
isiblo.  Tho  legal  mind  would  not  have  so  regardtxl  it.  Ho 
admitted  that  every  shareholder  was  entitled  to  grumble. 
ley  must  admit  that  they  got  their  share  of  tlictu,  not  in  their 
t«,  but  in  the  ultimate  benefit  they  would  derive  by  reason  of 
eduction  of  the  capital,  tho  amount  being  appio])riiitcd  to 
urpoee.  As  to  another  (|uestion,  the  amount  which  was 
ariated  to  goodwill  was  very  easily  a>^certainable  from  the 
lotus,  beoauae  the  valuation  of  reid  estate  was  given  there 
,  and  the  amount  given  for  the  goodwill  was,  in  fact,  the 
nee  between  the  valuation  of  the  real  and  other  estate,  and 
louatof  the  purchase-money.  He  believed  the  amounts  for 
ill  would  worK  out  to  £11,OIJO  for  the  Manchester  busineea, 
iO.OUO  for  the  American,  or  £91,000  out  of  £-218.000  might  be 
as  representing  goodwill,  processes,  patents,  and  other 
V  of  that  kind. 

mswer  to  another  shareholder,  the  Cbalrman  said  that  the 
lester  works  were  now  in  full  working  order.  Their  okonite 
w  were  now  before  customers,  and  they  expected  to  have 
I  almost  immediately.  The  capital  cxj^enditure  had  boon 
Ked.  They  had  commenced  working  within  the  past 
|bl.  They  were  endeavouring  to  introduce  okonite  wire 
1  possible  forms  of  consumption,  but  it  was  right  that  he 
y  that  M  yet  the  cable  companies*  electricians  preferred 
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guttaperoba-oovered  wire  to  any  other  form  of    insulation  for 
submarine  cables. 

Shareholders  having  ex  pressed  a  wish  to  henx  Mr.  Stevens, 
managing  director,  tho  (Chairman  then  calletl  on  that  gentleman. 
He  said  Tie  did  not  wish  to  go  into  details,  but  would  be  plcat^eU 
to  give  information  as  to  the  prospects  of  the  business  tc  any 
ahareholder  if  ho  would  call  at  tho  office.  They  wero  closely 
watched,  and  were  in  comi>etition  with  firms  of  great  standing  ai^  j 
considerable  wealth,  and  any  information  given  publicly  wtmi 
likely  to  be  used  to  their  disadvantage  if  it  conccrne<l  details  as  to  ^ 

Ericoti  and  profits.  They  were  not  relying  solely  unon  any  one 
ranch  of  their  business.  Their  managers  and  omployAs  at  the 
Mannhester  works  were  skilled  men,  who  were  thoroughly 
ac<juainto<l  with  their  business.  For  years  Messrs.  Show  and 
Connolly  had  been  carrying  on  an  indiarubber  insulated  wiro  i 
business.  To  that  they  liad  added  the  okonite  business.' 
anfl  that  of  making  guttA|>ercha  and  compour»d  covered  wirea. 
The  compound  was  mado  of  uaper  or  cotton,  or  some  form 
of  dielectric  of  that  sort  insulated  with  oil.  They  had  also 
laid  down,  in  America  and  England,  a  most  extensive  lead- J 
covering  plant  which  was  likely  to  lead  to  large  orders.  ThevJ 
were  now  on  the  list  of  contractors  to  the  Adnuralty,  which 
was  a  very  important  consideration,  and  this  would  be  followed 
by  their  being  on  the  ^^'ar  Otfice  list  oXao.  It  was  iiuLtortant, 
because  before  they  could  get  on  that  list  their  works  were 
examined  by  a  Government  ins[>ector,  as  the  Govemroont  would 
not  allow  them  to  contract  unless  thoy  were  in  a  position  to  do  so. 
There  were  only  three  contractors  on  the  list  at  present,  and  thoy 
meant  to  get  into  that  close  corijoration  and  obtain  their  pro|>orttoa 
of  orders.  This  husincjis  would  of  itself  pay  a  very  respectable 
dividend  on  tho  capital  employed  in  their  English  busmess.  Rail- 
way comimnies  were  very  conKervative,  and  did  not  care  about 
moving  until  thoy  were  well  Kati.'*fied.  They  had  submittal  samples 
to  some  companies,  and  had  small  orders,  satisfaction  being 
expressed  with  the  goo<ls.  They  had  supplied  one  or  two  very 
large  installations,  and  would  in  a  short  time  be  able  to  get  their 
full  share  of  work— a  share  to  which  they  were  entitled  as  being, 
with  tho  exception  of  one  company,  the  most  [loworful  company  i 
in  Kngland,  and  having  the  most  oompleLc  works.  In  Americayl 
thoy  were  far  and  away  first.  He  had  been  to  America  twice  since  i 
the  Company  look  over  the  American  business.  He  found  it  most 
admirably  managed,  but  by  people  who  had  taught  themselves  in 
n  great  measure.  They  were  exi)ert  electricians,  but  had  not  had 
the  experience  which  came  from  long  handling  of  such  a  materia) 
as  rubber.  Mr.  Connolly  went  over  there,  and  looked  after  tho 
technical  pirt  of  the  business.  He  learner!  their  okonite  buMnG«§ 
and  taught  them  procepses  which  would  be  of  use  to  them.  Ho 
(the  Bpeaker)  looked  into  the  business  jwrt.  and  several  alterations 
necesaary  to  fit  in  with  English  ideas  had  been  carried  out.  Tho 
accountants  to  the  Company,  who  had  a  branch  in  Xew  York,  sent-J 
over  monthly  balance-sheets  which  alForded  u  perfect  clieok.  As  to^ 
tho  progress  mado  in  England,  he  thought  it  was  highly  satis- 
factory. Month  by  month  the  sales  were  increasing.  During  the 
time  they  had  been  manufacturing  in  Manchester,  they  had  had  lo 
build  up  their  factory  through  a  vury  bod  winter  which  had  inter- 
fered with  the  oi^eraiions.  They  had  also  had  to  manufacture  their 
own  inachines,  because  they  would  not  let  them  be  made  outside. 
Thoy  bought  castings  all  over  tho  country,  and  put  them  together 
themselves.  ])uring  this  time  they  had  had  to  Keep  moving  their 
machinery  about  in  order  to  execute  oixlers,  but  now  they  were 
completely  6quip[>o<l. 

air.  Sbaw,  one  of  tho  Manchester  managers,  alAO  spoke,  and 
dwelt  on  the  bad  times  the  electrical  industry  had  gone  through. 
Since  June,  however,  they  had  been  steadily  increasing  their 
turnover.  September  was  ftt>  per  cent,  bettor  than  tho  same  month 
in  1890,  and  October  was  better  still.  The  moment  he  was  able  to 
place  okonite  manufactures  they  would  be  doing  a  very  big 
Dusincss  indeed.  His  customei-s  were  applying  for  them,  and  he 
tliought  there  was  a  good  prospect  befoi-e  theComjjany  during  the 
next  twelve  months 

Tho  Chairman,  after  some  remarks  as  to  the  good  to  be 
derived  from  holding  a  friendly  conference  with  shareholders,  put 
the  resolution  adopting  the  report  and  accounts,  and  it  was  carried 
unanimously,  as  also  was  a  resolution  confirming  the  declaration 
of  a  dividend  at  the  rate  of  S  per  cent,  per  annum  ujwn  the  pre- 
ference shares,  and  the  application  of  the  balance  of  £'259.  7s-  *2d. 
to  the  reduction  of  preliminary  expensea.  Tho  Chairman  re- 
marked that  the  dividend  would  be  paid  in  a  week  or  ten  days. 

The  auditors,  Measis.  Price,  Waterhouse,  and  Co.,  having  been 
elected,  a  vote  of  thanks  to  the  Chairman  was  passed,  and  the 
proceedings  closed. 


COMPANIES'  REPORTS. 


EASTERN  EXTENSION  TELEGRAPH  COMPANY. 

The  VHroctors.  in  their  report  for  tho  half-year  ended  June  ."tt). 
state  tlmt  tho  gross  receipt*,  including  Government  subHidies, 
eunouiited  to  i.'*204,H7S,  ligainst  £'254,856  in  the  oorrca|wnding 
period  of  last  year.  The  working  expenses,  including  £17,31H  for 
cost  of  repairs  to  cables  and  expenses  of  ships,  absorb  £71.746, 
against  £76,670.  Deducting  income  tax,  interest  on  debentures, 
debenture  stock,  and  contributions  to  sinking  fund,  and  £2,179  for 
special  expenditure,  there  is  £155,165  available.  One  quarterly 
interim  dividend  of  li  per  cent,  wjw  paid  during  tho  half-y^iar., 
and  QkUQthor  ol  V\Wq  bououvlV*  vi^^^\l^^^B^Jc^^»^*^'ax^^lKk^ 
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leaving  £02,665  to  be  cnrricd  forward.  All  the  6  per  ooiit.  debon- 
tureij  that  were  outstundtnL^  when  tlto  lost  refiort  wii^  i^Rued  have 
been  jMiid  ofl'and  eAncelle<l,  and  the  Stook  Kxchaii(;e  have  granted 
on  omcifil  quotation  in  the  new  4  per  cent,  debenture  ^took.  An 
arrungcniunt  has  been  cunt'tudcU  with  the  Dutch  <iovernmcnt  for 
connoctiiip  hj*  fiubmnrine  cable  »Suniatra  with  I'enang,  so  an  to 
bring  the  Nctherbindti'  Indian  (Government  telefjraphs  into  direct 
communication  witli  llie  ComimnyV  Hystem  ntlVnang.  The  cable 
for  this  pur|)Ose  vill  bo  taken  from  the  Comprti»yV  de|)Ol  at  Sin^ja- 
|>ore,  and  laid  in  tho  course  of  the  next  few  months. 


BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY. 

The  report  of  tlie  Uireetoriit  Ktate*  that  for  tho  hilf-yenr  the 
revenue  amounted  to  ilSti.iHW  Cte.  Id  ,  and  the  working  exi}enauti 
to  i'25,441).  5ft  This  very  exceptionally  increiu*e<l  revenue  mainly 
arises  from  the  disturbed  Mtate  of  aflairR  in  South  America  After 
providing;  £12,880  for  debenture  interest  and  f^inking  funds  and 
£2/A'Ji).  "i**.  i(d.  for  income-tax,  there  remains  a  balance  of 
£11H,LV>5  \m.  4<i.  ;  to  this  is  added  the  fluni  of  .1:11,121.  4a.  re- 
ceived in  re8{>ect  of  traffic  receipts  between  March,  1SS9,  and 
December,  ISiH),  hitherto  under  dispute,  and  i'2.S,S:W  I7«.  5*1. 
brought  forwai-d  from  December  H\^t  lost,  making  a  total  of 
£153,210.  I6«.  Ofl.  A  quarterly  interim  dividend  amounting  to 
£.T2,r>00  haw  been  paid,  and  £(H),<>IM)  tiannferred  to  the  rc-ervc 
fund,  increasing  tlial  fiin<l  to  £47 l.HTS.  7s  The  Directora  now 
recommend  the  diK^laralion  of  a  final  dividend  of  U.  \HiT  phare, 
making,  with  the  interim  dividende^  a  total  dividend  of  tl  per 
cent,  for  the  year*  and  alM»  the  payment  of  a  bonus  of  4s.  per 
share,  both  free  of  income  tax,  winch  togellier  will  ainuunl  to 
X32,50«),  leaving  a  balance  of  £28,210.  16h  \k\.  w  he  carried 
forward.  The  dividend  and  bonu6  will  bo  payable  on  the  )i2nd  in^t. 


CITY    NOTES. 


BraxUlan  SubmarlDe  Telegraph  Compansr. — The  receipts  for 

the  laf<t  %veek  were  .£4,l**d. 

City  and  SouUi  XiOudcn  Railway. —The  receiptH  for  the  week 
ending  October  11  were  £747.  against  £748  for  the  week  ending 
October  4. 

Wostam  and  BrasiUan  TGlaffraph  Company.— The  receipts 
for  the  week  endc<l  October  9,  aft<jr  deducting  17  \>or  cent,  of  the 
gro&B  receipts  [jayablo  to  the  Loudon  Tlattno  Company,  weie 
£3,797. 

Dtreot  United  States  Cable  Company.— Tho  Directors  recom- 
mend an  interim  dividend  of  3h.  lid.  per  share,  tax  free,  being  at 
tho  rate  of  3^  i>erccnt.  |icr  annum  for  the  quarter  omltng  Sep 
tomber  '{<>,  payaule  on  the  24lh  iti^t. 

8t.    Jamea'a   and  Pall   Mall   Elcotrlo   Light  Company.  —The 

value  of  the  electrical  energy  sold  by  this  (.'onipany  for  tho  <|uarter 
ending  3l)th  Sept/omber  hLRt  amounted  to  £'»,27Ih  as  against 
£1,818  for  tho  corresponding  f>eriod  of  last  year.  The  value  for 
the  quarter  ending  June  .'fO  was  £0,032. 
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16870. 

16875. 

16895. 
16931. 


OlTOUKK   5. 

Improvomenta  In  the  combination  of  clootrloal  hrush, 
bmsb-holder.  and  labrloator.  Tom  Sutelifl'oand  Kdwurd 
Harolil  Atkin)4on,  19,  King'w-road,  Finnhury  Park,  London. 
(Complotc  h|x;citjt-Jition, ) 

Improvomenta  In  antomatlo  olootrloal  apparatns  for 
algnalling  and  preventing  aooldonta  on  railwaya. 
James  <irant,  87,  St.  Vincont-stroet,  (tlasgow. 
Improvementa  in  oleotrlo  are  lampa.  Jamofl  Blewitt 
Spurge,  "2,  (iloucoster-chambern,  (Jlouceeter-street,  London. 
Improvementa  In  eleotrlo  meters.  Kmile  ('barlcij 
Orofisot,  45,  Southampton  buildings,  London.  (Uat« 
applied  for  under  Patents  Act,  1883,  seci.ion  IU3,  4tli 
April,  1891,  being  date  of  applic^ition  in  France.)  (Com- 
plete Bpecitieation.) 

0<;TonKR  6. 

Improvements  In  seoondary  or  storage  batteries.  Henrv 
Horrig  Lake,  43,  Southampton-buildingH,  London.  (Patrick 
Kennedy  and  Charlea  Joseph  Diss,  Unito'l  Sutea.) 
Improvements  In  soeondary  or  storage  batterloa.  Henry 
Tlarrifi  Ljiko,  l'»,  Soutlmnq>ton-baiidinga,  London.  (Patrick 
Kennedy  and  Cliarlo  Jo-^epli  Die*s,  United  States.) 
Improvements  In  or  rolatlag  to  metallic  Junctlon-boxoa 
or  oaaes  for  oonduotors  r  atUngs  for  olootrlo  Ughtlog 
eleotrlo  bell   cironlts,  ~  purposes,    and   In   the 

mode  of  oonneetlng  Ui  •  thoroto.  Ilcnty  Alux- 

ni»dcr   Mavor,    William  ■     -Sum  Mavor,  an.! 

William  Brookn  Sayera,  li  •:ot,  t.lasgow 


16041. 
16991. 

16999. 

17UW. 

17032. 
17042. 

17074. 
17197 

i7nM. 

17110. 
17I4S. 
ITUio. 

17192. 

(722(». 

17227. 

i72;n. 

I72«W. 
I729I. 

17310. 


Improvements  In  switches  for  electric  llghl 

Potrr  Lundberg,  IS,  FulhampUce,  Pad'hTii;r'7n. 
Improvements  In  type-printing  telegraphic 
Fretlerick    Herbert    William   Higgins,    S4,   Soul 
bttilding^,  London. 

An  improved  thermostat.  Cbarle?  Modiaon  \Ui 
Alphonse  Edouard  Tavernier,  4,  Sooth-sUecU  l'^ 
fyjndon. 

Maohlnes  for   making   grids   ftr 
Albert  Franklin  Madden,  1,  Queou  Victoria 
(f.'amploto  *|>ecitication. ) 

OtrroBKR  7. 
Duplex  plates  or  discs  for  eleotrlcnl  health 

Thomiui  Smith   and  Jamea  Coclior  HalL.  ^  B4 
Brookley,  London. 

Improvements     in    and    relating    to 
ma  hlnes  applicable  for  the  traction   or 
any  vehicle,    vessel,    or  body,    as    well  a 
poses   to    which     dynamo-electric 
suitable      .lohn  McHuthe,  70,  Wellingtcnst 
Improvements  in  electrical  sabwaya.      John  I 
I,  Vuality-couit,  lx)ndon. 

OnobKK  8. 
Improvements  In  elootrio  are  liunps.  John 
Nor! hern  Telegraph  Workn,  Halifax. 
Improvements  in  arc  lamps.  Theodore 
Oxfonl-L'aniciif.  North  Ken.-^ingtori,  Ix>ndon 
Improvements  In  electrical  switches.  WiUJ 
CliecsewrighL,  9t>,  Wtirdoiir-8treet,  London, 
ImpTovemcntj  In  electric  switclies.  \V 
Sayert*,  46,  LinooInV-inn  tields,  London. 
Improvements  in  and  relating  to  eleetrlo  m 
Henry  Hurrii*  Lake,  45.  Southnuipton-buildi 
(La  .SocicU-  dite  EloctriciteitijMtiatj<^hiii»|jii  ^ 
Khotineky,  Germany. ) 

OtTonjsR  9. 
Improvements  In  electric  dlstribation       Art 
20,  I'arkerefoent,  Hrighion. 
Improved   means   and    apparatus    for    eom^ 
rectifying   an  alternating  current.      Seba^t 
Feriiinti,  24,  Southampton  bnilding-H,  Ix>ndon. 
Improvements  In  electric  cables.     Jobu  Clm 
57i,  Cliantery  lane,   London. 
Improved  winding  for  drum  armatares  of  d; 
electromotors         SienienH   Hroa.  and    t'on^jMAq 
John  Nebcl,  and   Frank  Harry   Valtor,   28,   S<3 
i)uihlingh,  I^ndon. 

OcTonicu  10. 
An  Improved  self-winding  eleotrlo   olodc. 
KMi,  \'ictoiia  chanibert',  Ch/incery-Iane,  Londoi 
Improvements     in     eleotrlo    soldarliic 
Mitchell.  85,  Southampton-buildings,  London. 
8[>cciHcation.) 
Sloctrlc  slgnalUng  apparatns  lor  u»e  wltli  a 
electrical  lines   or   conductors-       Liulwi^  \ 
Emil  Breslauer,  46,  Lincoln'einn-tiolds,  txindi 


I5K2S. 
lH7ni. 


10.147. 
52<J70. 

I2M1. 
13171 
1.^269. 
i:i<ir.3. 

i;<75:t. 


SPECIFICATIONS  PUBLISHED 

lK9lt. 
Dynamo  machines.     King.     ti*l. 
Fixing  telegraph  w^lrcs  to  inaulatora.    Imrav., 
M. 

1S91. 

Sleotrlc  battery.     Fit/patrick.     Od. 
Reciprocating   tho    anchor     of    an    eleetrlo 
Fil/.pnlrick.     iScli"IK'r  and  anot  her.  i     6*1. 
Dynamo-cleotrlc  maohlnes.  etc.     Huriioil  nnd  < 
Incandescent  electric  lamps      Criggul  and  (it| 
Electrical  glow  lamps      ( innitigham.      6d. 
Stereotype  and  electrotype  plates      Rvid. 
Telegraphic  call  b axes.     (  lark,     (Noyce).      Oi| 


COMPANIES'  STOCK  AND  SHARE 


Bruah  Co 

—  i*ref. 

ludia  Rubber,  Gutta  Pcrohs  k  Ti>lL>graph  Co, 

Houso-io-llontiti       .,., 

Metropolitan  Electric  Supply    

London  Electric  Supply     

Swan  United •«•... 

lU  J&mos'    «—•«.* 

Telephone 

Jiioimtraction ....... 

kXtti  VAttcXnc ,^., „,,..,„,,... 


'? 
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NOTES. 


Dandee  Tramways. — The  burgh  engineer  of  Dundee 
bas  been  inatiiicted  to  prepare  a  scheme  for  the  extension 
of  the  tramwaj'fi. 

Rimberley. — Arrangements  are  being  made,  we  learn, 
for  holding  a  universal  exhibition  at  Kimborleyt  Cape 
Colony,  during  Sejitember,  1892. 

Institation  Dinner. — The  third  annual  dinner  of  the 
Institution  of  Electrical  Engineers  will  be  held  at  the 
Criterion  Rcst^iurant,  Piccadilly,  on  Friday,  Nov.  13. 

Derry. — We  learn  that  the  spirited  enterprise  of  Carlow 
and  Larn©  have  caused  the  authorities  of  Derry  to  decide 
upon  having  the  electric  light  for  the  coming  season. 

Liverpool  Electrical  Laboratory. — The  electrical 
lalforatory  of  the  Liverpool  School  of  Science  is  so  well 
attended  that  it  has  been  necessary  to  open  it  on  Thursday 
as  veil  as  on  Friday  evenings. 

Bilflton. — On  the  recommendation  of  the  General 
Purposes  Committee,  the  Bilaton  Township  Commissioners 
at  their  meeting  last  week  accepted  the  tender  of  the  Brush 
£lectrical  Company  for  lighting  the  Market  Hall  by 
electricity. 

Bmasels*Am8terdani  Telephone.  —  A  despatch 
from  Brussels  states  that  at  the  beginning  of  next  year 
telephonic  communication  will  be  opened  between  that  city 
and  Amsterdam.  The  line  will  pass  through  Antwerp 
and  liotterdam,  where  telephone  stations  will  also  be 
established. 

Aberdeen. — ^Tbe  electric  lighting  scheme  seems  to  be 
in  an  undecided  state  in  Aberdeen.  It  will  be  remembered 
that  a  project  was  brought  forward  by  Mr.  Liardet  for  the 
use  of  water  power.  This  his  not  been  as  yet  accepted, 
and  no  definite  proposal  has  been  laid  before  their  con- 
sulting onginer. 

Rotary  Corrents. — Messrs.  Siemens  and  Halske, 
before  the  close  of  the  Frankfort  Exhibition,  installed  a 
rotary  current  motor,  having  an  armature  of  the  usual 
Gramme  t3^[)e  with  three  brushes  on  the  commutator.  The 
apoed  can  be  varied  within  wide  limits,  and  it  is  intended 
to  use  this  motor  for  tramway  work. 

Mansion  Li^htincr. — Messrs.  Drake  and  Oorham  have 
just  completed  and  successfully  startei  up  another  [»rivate 
house,  which  has  been  lit  on  the  special  system  which  they 
employ  for  work  of  this  kind.  Shendish,  near  Hemol 
Hempstead,  has  been  lit  for  Mr.  A.  Longman.  The 
installation  consists  of  about  100  tights. 

Eaatboorne. — At  the  meeting  of  the  Eastbouriie  Town 
Council  last  week,  the  proposal  to  connoct  the  pavilion 
>vith  the  Corponition  electric  lighting  system  was  raised, 
Councillor  Dtaker  asking  why  the  lamps  at  present  in  use 
could  not  ho  utilised  for  the  new  system.  It  was  stated 
that  they  would  not  stand  the  test  of  the  high-pressure 
system. 

Mansion  Lighting:.— A  complete  electric  lighting  in- 
stalliition  is  being  erected  at  the  Mansion,  Doublebois, 
Cornwall,  under  the  superinteadenco  of  Messrs.  Morgan 
Williams  and  King,  consulting  electrical  engineera,  Victoria- 
street,  Westminster,  the  prime  motive  power  being  derived 
from  a  petroleum  engine.  Mr.  F.  M.  Newton,  of  Taunton, 
is  the  contractor. 

Haddersfield.~At  the  meeting  of  the  Huddersfield 
Town  Council  on  Wcdnehday,  it  was  decided  to  make 
application  to  the  Local  Government  Board  for  power  to 
borrow  £50,000  for  electric  lighting  purposes,  but  before 
absolutely  borrowing  the  money  the  Gas  Committee  should 


see  what  the  Finance  Committee  could  do  in  the  way  of 
finding  the  money. 

Leamington. — When  the  letter  from  the  Aurora 
Electric  Lighting  Company  was  read  at  the  Leamington 
Town  Council  meeting.  Councillor  Crowther  suggested  a 
reply  should  be  sent,  '*  Once  bitten,  twice  shy."  Councillor 
Bright  said  the  Aurora  Company  offered  to  supply  current 
at  about  half  that  which  they  were  before  paying.  The 
town  clerk  was  instructed  simply  to  acknowledge  the  letter. 

Electric  Carriage. — M.  Maiignani,  director  of  the 
electric  station  of  Udine,  France,  has  built  himself  an 
electric  carriage  with  a  battery  of  special  construction,  and 
a  motor  geared  to  the  axle.  The  carriage  travels  at  eight 
or  10  miles  an  hour,  and  the  coat  is  given  (without  details) 
as  Id.  per  ear  mile  for  a  six-hour  run.  The  car  takes  three 
persons,  and  M.  Maiignani  is  intending  to  further  develop 
his  ideas  to  tramways. 

Koechlin  EUeotrie  Meter. — The  meter  invented  by 
Maurice  Koechlin,  of  Bolfort,  France,  consists  of  a  Wheat- 
stone  bridge  arrangement,  one  branch  of  which  includes  the 
circuit  to  be  measured,  and  another  branch  includes  a 
variable  resistance,  the  latter  furnished  with  an  electric 
motor  device,  whereby,  if  equilibrium  be  disturbed,  the 
movement  both  balajices  the  two  resistances  and  registers 
the  movement  at  the  same  time. 

Tarmoath. — Only  200  applications  for  electric  light 
having  been  received  in  answer  to  the  advertisement  by 
the  Town  Council,  the  surveyor  does  not  consider  such  a 
meagre  response  warrants  the  Council  in  providing  an 
installation.  He  siigceste^l  further  attempts  by  private 
circular  if  desired,  but  the  Council  decided  not  to  take 
further  steps  in  the  matter  until  they  had  visited  other 
towns  lighted  by  electric  liicht. 

Berlin.— A  report  of  the  Berlin  Electrical  Works  shows 
that  from  the  30th  June,  1890,  to  the  Ist  July,  1891,  there 
was  a  large  increase  in  the  number  of  consumers — namely, 
from  872  to  1,314,  being  about  00  per  cent. ;  the  sale  of 
lamps  has  increased  from  74,950  to  104,100.  Orders  for 
an  additional  25,000  to  30,000  normal  lamps  have  been 
secured  for  next  winter.  Electricity  is  also  much  used  for 
business  purposes,  the  company  having  largely  reduced 
their  tariff. 

Coat  of  Electricity, — M.  Haubtmann,  in  a  com- 
munication to  the  Societt^  des  Ingenieurs  Civils,  makes 
some  comparisons  between  the  cost  of  electricity  in  various 
towns.  He  gives  the  cost  of  the  electrical  horse-power  in 
London  as  3'75d.,  three  times  that  of  gas  ;  in  Paris  it  is  9d.; 
at  Saint  Brienc  'r>2d.  Fribourg,  in  Switzerlaud,  has  the 
honour  of  being  the  cheapest  place  for  electric  power  in 
Europe:  here  it  is  lid.  per  electrical  horsepower,  falling 
to  Id,  only  for  those  taking  over  20  h.p. 

Sewers  in  St.  James's. — A  correspondent  signing 
himself  *'  Piccadilly  "  wrote  to  the  Times  on  Monday  com- 
plaining of  the  sewers  in  St.  James's,  attributing  the  fault 
to  the  electric  light  company  forcing  waste  steam  into  the 
sewers.  To  this  ridicnlous  complaint  the  managers  of  the 
St.  James's  and  Pull  Mall  Company  simply  wrote  stating 
that  the  company  does  not,  either  at  its  station  or  else- 
where, force  waste  steam  into  the  sewors,  bjit  discharges  it 
from  a  chimney  shaft  at  the  height  of  I. '50ft.  above  the 
ground. 

Glasgow.— The  long-desired  conference  between  Sir 
William  Thomson  and  the  Electric  Lighting  Committee  of 
the  Glasgow  Corporation  has  recently  been  hold,  and  a 
general  understanding  has  been  arrived  at  that  for  the 
compulsory  area  of  the  provisional  order  the  low-tension 
continuous-current  system  shall  be  adopted.  For  other 
districts  where  a  demand  for  electric  li^ht  nia^  ax\sus^.^\v.  xx 
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contemplated  to  lay  down  additional  stations  of  moderate 
size.  All  the  members  of  the  committee  were  present  at 
the  conference. 

Telephone  v.  TeloRraph. — A  telegram  from  New 
York  states  that  the  Western  Union  Telegraph  Company 
has  jnst  issued  a  notice  stating  that  the  New  Yotk  Asso- 
ciated Press  owed  the  company  £10,000.  which  it  was 
unable  to  collect,  and  that  the  telegraphic  connection  of 
the  agency  would  therefore  be  cut  off.  The  Associated 
Press  declared  that  if  the  Telegra[th  Company  carried  out 
its  threat  it  would  adopt  the  telephone  system  in  defence. 
In  accordance  with  this  announcement,  the  wires  were  cut 
on  Tuesday  morning. 

Wire   Fences   as    laghtnia?   Condnotors.— The 

American  insurance  comfwnies  which  issue  policies  on 
cattle  have  been  led  to  the  conclusion  that  a  distinct 
increase  in  the  risk  is  caused  by  the  use  of  wire  fences  on 
farms.  The  number  of  cattle  reported  as  killed  by 
lightning  is  very  large.  "  Most  of  the  animals,"  says  a 
writer  in  the  State  of  New  York,  "  were  near  the  wire 
fences  at  the  time,  and  it  is  supposed  the  metal  straads 
act  as  a  conductor  of  electricity  in  a  degree  sufHcient  largely 
to  increase  the  risks." 

ChicaRO  BoildinRS. — Interest  being  aroused  in  the 
wonders  of  Chicac;o,  the  latest  of  these  may  be  seen  by 
English  engineers  when  visitinj^  the  World's  Fair  with 
great  interest.  It  is  an  immense  building  for  the  Oddfellows' 
hall.  It  contains  1,100  rooms,  and  a  tower  556ft.  high, 
consisting  of  40  storeys.  The  whole  will  he  lighted  from 
a  private  central  station  in  its  l>asoment»  which  will  supply 
20,000  lamps  for  the  building  alone.  The  tower  will  be  a 
landmark  for  mdes  rounds  and  it  is  proposed  to  have  an 
arc  li^ht  display  from  the  top. 

Iiaonohes  for  Soatliport.  — The  Improvement  and 
Foreshore  Committee  have  recommended  that  the  new 
lakes  should  be  worked  l>y  the  Corporation,  and  that  boats 
and  launches  should  be  purchased  at  a  cost  of  X5,000.  The 
recommendation  came  before  the  Council  at  their  last 
meeting,  but  without  being  adopted.  It  has  again  been 
referred  to  the  committee  for  further  consideration.  The 
committee  ought  to  be  kept  informed  of  the  progress  of 
electric  launches,  which  are  becoming  such  a  favourite 
means  of  p1?aBuro-trtp[ntig  on  inland  lakes  and  rivers. 

Train-Lig-htinK. — One  of  the  express  trains  running 
between  Berlin  and  Frankfort  is  now  lighted  by  electricity. 
Each  carriage  Is  furnished  with  two  batteries  of  accumu- 
lators, and  the  lamps  are  fed  on  two  distinct  circuits^  so 
that  in  case  of  accident  one  battery  will  still  supply  light. 
The  cells  are  specially  constructed  to  stand  rough  usage  ; 
they  have  a  capacity  of  200  ampere-hours.  FiUch  battery 
supplies  current  for  four  lamps  of  8  c.p.  for  the  carriages, 
and  one  5  c.p.  for  the  lavatory.  The  batteries  weigh  6cwt. 
each,  and  are  placed  beneath  the  floor  of  tbe  railway 
carriage. 

UnderKroand  Railways  for  New  York. — The 
Rapid  Transit  Commission  have  presented  their  recommen- 
dation regarding  the  solution  of  the  problem  in  this  city. 
The  chief  features  of  their  plan  are  underground  railways 
on  each  side  of  the  city,  and  an  underground  railway  across 
town,  underneath  Utiion-square  and  Fourteenth-street ; 
express  trains  running  on  special  Hues  at  the  rate  of  40 
miles  an  hour;  electricity  for  [lower  and  lighting;  the 
block  system  and  the  latest  melhwls  of  ventilation.  The 
railways  would  be  30  miles  in  length,  embracing  100  miles 
of  single  line. 

Sydenham  Central  Station. — The  order  to  com- 
mence this  station  was  given  on  September  Itith,  and  the 
building  is  already  up  to  the  roof,     The  site  is  on  a  steep 


hillf  and  some  idea  of  the  excavation  necessary  ii  givtn  \r 
the  fact  that  4,000  tons  of  clay  have  been  taken  out  IV 
dynamos  are  finished  and  tested,  and  the  enginei  v*. 
expected  to  be  ready  at  once.  A  hopeful  fact  is  iW 
already  half  the  possible  power  of  the  station  has  hm 
applied  for  in  the  Crystal  Palace  exhibition.  Mr.  Todi 
late  with  the  Electric  Construction  Company,  hu  \>m 
appointed  resident  engineer. 

Bray.  —The  electric  lighting  of  Bray,  which  has  Urn 
entrusted  to  Messrs.  J.  £.  H.  Gordon  and  Co.,  will  U 
carried  out  upon  the  continuous-current  system.  Tfe 
reason  which  has  led  to  the  adoption  of  this  syaem  u 
mainly  because  it  is  intended  to  establish  for  next  seaaon  i 
service  of  electric  pleasure  launches  for  tbe  seaside.  IVe 
esplanade  will  be  lighted  by  arc  lamps  and  the  remaialtf 
of  the  town  by  a  combination  of  arc  and  incandescent  M: 
Holehouse,  chief  draughtsman  to  Messrs.  Gordon,  is  tH;it 
in  Bray,  taking  details  of  the  mill  in  which  it  is  inteotbi 
to  establish  the  central  station. 

Glover's  Cables. — Messrs.  W.  T.  Glover  and  Co.  wwk 

to  call  attention  to  their  new  registered  telegraphic  addrm— 
*'  Glovers,  Salford/'  We  are  pleased  to  learn  that  this  wtB 
known  firm  has  been  very  busy  all  tbe  summer,  and  kn 
been  obliged  to  put  down  additional  plant  to  meat  (W 
increasing  demand  for  their  manufactures.  They  bin 
increased  their  stock  of  wires  and  cables,  so  that  they  cu 
now  rely  upon  delivering  orders  promptly.  Mr.  Hmn 
Edmunds  has  now  returned  from  the  electrical  congnsM  it 
Frankfort,  and  can  be  consulted  at  Messrs  Glover  and  Co  i 
office,  39,  Victoria-street,  Westminster. 

Empress  of  Aastria's  Palace. — Tho    Internatioiial 

Electric  Company  has  just  completed  the  electric  ame^ 
raents  in  the  villa  of  the  Empress  at  Corfu,  The  h<nil 
and  tbe  extensive  gardens  are  lighted  by  electricity,  ckt 
Jamps  and  lustres  and  candelabra  being  for  the  greater  put 
adapted  to  the  Pompeian  style  of  the  house.  Incandeacani 
!i|;hts  are  used  for  the  ititerior,  and  large  Swan  lamps  ]if^ 
the  terrace  and  a  portion  of  the  Iandscaj>e  around.  A  periset 
network  of  telepKones  and  signals  connects  all  the  porttoti 
of  the  house  and  gardens  with  the  town  and  the  yadit 
**  Miramar,*'  that  rides  at  anchor  in  the  port. 

New  Acoumolator  Car. — An  improved  self-contaiMd 
electric  tramcar,  from  which  considerable  gain  in  ecosooy 
is  expected,  has  just  l>een  completed,  to  the  order  of  tkt 
Birmingham  Tramways  Company,  by  Messrs.  J.  £.  U. 
Gordon  and  Co.,  and  ia  expected  to  be  tried  shortly.  1\» 
car,  which  is  a  large  one  carrying  80  passengers,  is  mounted 
on  two  bogie  carriages,  and  is  driven  by  four  moton 
directly  fixed  upon  the  axles  working  at  slow  speed.  TIm 
gradual  ado[>tion  of  slow  speed  direct-driving  motors  for 
tramway  wurk,  both  in  thia  country  as  well  as  in  Americii 
seem  to  poirit  to  this  form  as  that  likely  to  eventosDy 
survive. 

Inflnence  Machines. — We  heard  incidentally  the 
other  day  that  Mr.  J.  Gray,  the  author  of  the  work  tm 
^'Influence  Machines,"  is  engaged  upon  experiments  upoa 
the  efficiency  of  these  static  electrical  machinea,  with  aa 
ultimate  idea,  no  doubt,  of  investigating  the  possibility  d 
the  use  of  intluence  currents  (or  lighting.  The 
experiments  of  Tesla,  approaching  the  subject  from 
dynamo  machine  aide  of  the  question,  have  created  a 
interest  in  high-tension  alternating  currents.  Now  thai 
inventors  seem  to  he  applying  their  minds  to  the  uttlisatiOD 
of  the  intluence  machine,  Mr.  Gray's  very  careful  work  SB 
this  direction  will  receive  recognition. 

Honours    for     Prof.     Helmholts. — The 

Em|>eror  has  appointed    Prof.  Helmholtjn  to    the 

of  Privy  Councillor,  with  the  title  of  Excellency,  addrvift' 
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llg  him  as  a  man  whose  "  great  mind,  always  engaged  in  the 
pursuit  of  the  puieat  and  highest  ideals,  has  in  its  lofty 
flight  left  politics,  and  the  party  intrigues  connected  with 
them,  far  behind  it.  I  and  my  people  are  proud  to  be  able 
to  call  80  eminent  a  man  as  yourself  ours."  The  honour  is 
the  more  appreciated  that  it  was  giveri  on  the  anniversary 
of  the  birth  of  the  late  Emperor.  The  high  distinction 
conferred  upon  Prof.  Helraholtz  has  created  a  great  imprea- 
aion  in  Gerraaiiy,  being  regarded  as  a  national  event. 

New  Journal. — The  progress  of  electrical  science  in 
America  is  nowhere  more  apparent  than  the  room  there 
aecms  to  be  for  continual  additions  to  the  technical  journals. 
Elfdriciiy  is  the  name  of  the  last  one,  of  which  we  are  in 
receipt  of  the  eleventh  number.  It  is  publisheil  in  Chicago 
and  New  York.  The  number  before  ua  is  well  printed,  and 
contains  a  pictorial  iHustratton  of  thrashing  by  electric  light, 
and  photographs  of  different  forms  of  lightning  discharge, 
the  "Story  of  the  Kichmond-road"  (an  interesting  historical 
sketch  by  Frank  J.  Spragtie),  and  the  usual  trade  notes.  We 
understand  that  Mr.  Herbert  Laws  Webb  has  an  appoint- 
ment on  the  staff  of  the  new  paper^  which  we  wish  all 
success. 

Edinborffh    Association  of   Soienoe  and  Art» — 

The  first  meeting  for  the  session  of  this  association  was  held 
on  Monday,  at  the  Society  of  Arta  Hall^Etlinburgh.  Prizes 
were  awarded,  amongst  others,  to  J.  Stephen,  for  a  paper  on 
"The  Evolution  of  the  Electric  Telegraph."  Mr.  James 
McLaren  exhibited  and  described  an  electromagnetic  gas 
controller,  for  use  in  premises  whore  the  electric  light  is 
used,  designed  to  turn  up  the  gas  light  should  the  electric 
light  break  down.  Mr.  McLaren  also  described  a  hydro- 
electric lift,  one  of  the  features  of  which  was  that  its 
motions  were  regulated  by  a  plunger  which  worked  in  a 
cylinder  filled  with  water  or  some  other  fluid.  Mr.  M'Laren 
was  thanked  for  his  papers. 

Valoingr    the     Plant     at     Glasgow.— With    the 

ultimate  view  of  acquiring  the  central  lightijig  station 
in  Glasgow,  owned  by  Messrs.  Muir,  Mavor,  and  Couleon, 
Limited,  together  with  the  machinery,  plant,  goodwill,  etc., 
the  Electric  Lighting  Committee  of  the  Town  Council 
recently  received  from  that  company  a  statement  of  the 
value  which  they  put  upon  the  whole  concern,  together 
with  their  balance-sheets  for  the  last  three  years.  A  pro- 
fessional accountant  (Mr.  James  Muir,  C.A.)  was  brought  in 
to  report  upon  them,  and  Mr.  Latimer  Clark  was  called  to 
his  aid  in  matters  with  which  he  is  profosaionally  and  prac- 
tically familiar.  It  is  thought  that  the  terms  of  purchase 
will  shortly  be  agreed  on. 

Tenders  for  Portaffal. — The  Municipal  Chamber  of 
Braga  (Portugal)  urban  and  rural,  invite  tenders,  during 
three  months  from  5th  inst.,  for  the  public  and  private 
lighting  of  the  city  of  Braga,  either  by  means  of  gas  or  by 
electricity.  The  particulars  and  conditions  for  making 
simultaneous,  but  separate  and  distinct  tenders  for  these 
works  can  be  seen  in  the  Municipal  Offices,  Braga.  Persons 
desirous  of  tendering  should  obtain  the  official  form  of 
tender  from  the  offices,  fill  it  up  correctly,  without  au|>er- 
fluoua  details,  and  sign  it  before  a  public  notary.  Tenders 
containing  more  than  is  required  in  the  official  form  will  be 
null.  The  basis  for  tendering  both  for  gas  and  electric 
light  will  be  17  dols.  (about  £3.  153.  6d.)  per  lamp. 

Leeds  electric  Tramway. — It  was  intended,  as  we 
announced  lost  week,  that  the  Roundhay  electric  tramway 
should  be  opened  yesterday,  but  the  very  wet  weather 
delayed  operations,  and  it  is  now  announced  that  the  line  wilt 
be  formally  opened  next  Thursday.  The  line  is  about  5A 
miles  long.mostJy  through  a  suburb  bordered  on  one  side  with 
treea — ae  suitable  a  run  as  possible  for  overhead  lines.     On 


Thursday  the  committee  visited  the  shed  at  Barmantofts,  and. 
inspected  the  six  cars  which  are  now  ready.'  It  was  decided! 
to  grant  licenses  to  allow  them  to  run.     A  trial  trip  will 
take  place  in  a  day  or  two.     Mr.  Graff  Baker  has  been 
working  very  hard  to  make  this  line  a  thorough  success, 
and  has  gained  many  converts  to  the  overhead  system. 

Mansion  Hoase. — At  a  meeting  of  the  Court  of 
Common  Council  on  the  lath  in8t.,Mr.  G.  E.  Wood  moved 
the  adoption  of  the  report  of  the  General  Purposes  Com- 
mittee to  consider  the  best  moans  of  lighting  the  Mansion 
House  by  electricity,  and  to  ubtain  and  submit  tenders  and 
estimates  for  the  necessary  works,  and  for  authority  to 
expend  a  Bum  not  exceeding  XI, 500  in  making  the 
necessary  arrangements.  Mr.  Wood  observed  that  the 
committee  found  that  Mr.  Preece,  their  adviser,  would 
have  to  report  further  before  the  installation  could  be 
carried  out  entirely,  ami  the  committee  now  asked  for 
authority  to  sf)ond  this  £1,500  in  electric  fittings.  The 
report  was  referred  back  to  the  committee  for  execution. 

Larne.^The  electric  lighting  of  Larne,  Ireland,  is  now 
being  carried  out  temporarily  on  the  low-tension  system. 
The  permanent  installation  is  being  rapidly  erected,  and 
will  consist  of  high-tension  alternating  distribution  to  fixed 
transformers,  and  a  low-tension  distribution  to  the  houses. 
There  will  bo  eight  of  these  transformer  centres,  of  5  h.p. 
to  10  h.p.  each.  The  public  lighting  will  be  partly  arc  and 
partly  incandescent.  The  dynamos  will  be  driven  by  steam 
engines,  the  station  being  in  the  centre  of  the  town.  An 
interesting  point  about  this  installation  is  that  the  high- 
tension  conductors  will  be  all  placed  in  heavy  insulation 
safe  underground,  and  the  low-tension  mains  will  be  of 
bare  copper  wire,  carrying  current  at  100  volts,  run  over- 
head along  the  streets. 

Extension. — We  are  always  glad  to  note  the  continued 
and  extending  activity  of  the  younger  firms  of  electrical 
engineers.  The  firm  of  A.  B.  Gill  and  Co.,  dating  fiom  the 
earlier  days  of  the  City  Guilds  college  work,  has  advanced 
very  rapidly  into  the  front  rank  oi  electrical  sontractora, 
and  the  recent  move  into  imposing  premises  opixisite  the 
Houses  of  Parliament  showed  the  progress  both  already 
made  and  promise  of  that  to  come.  We  note  that  this 
firm,  amongst  other  contracts,  have  just  secured  that  for 
fitting  up  the  Mansion  House  National  Safe  Deposit  and 
the  offices  attached.  The  continued  increase  of  business 
will  shortly  necessitate,  we  understand,  considerable  exten- 
sion of  their  manufacturing  works  at  Bermondsey.  Besides 
the  usual  fittings,  Messrs.  Gill  have  their  own  type  of 
dynamo  and  motor  of  careful  and  ethcient  design. 

Biackpool. — The  following  resolutions  are  stated  to 
have  been  arrived  at  by  the  local  authority  of  Blackpool 
meeting  in  private  last  week,  and  have  been  communicated 
to  the  local  paper  :  *'  That  the  clerk  and  accountant  be 
authorised  to  communicate  with  the  following  firms  of 
electrical  engineers  upon  the  question  of  machinery  and 
fittings  for  the  installation  of  electric  lighting  in  this 
district;  Messrs.  Crompton  and  Co.,  Limited,  London; 
Messrs,  S.  Z.  de  Ferranti,  Limited,  London ;  Messrs. 
J.  E.  H.  Gordon  and  Co.,  and  Messrs.  Shippey  Bros." 
"Resolved  unanimously,  that  the  chairman  and  clerk  be 
authorised  to  interview  the  general  managers  of  the  Lanca- 
shire and  Yorkshire  and  London  and  North  Western 
Railway  upon  the  question  of  electric  lighting  their  various 
properties  in  this  district,  with  power  to  interview  other 
large  employers  of  labour,  and  occupiers  of  workshops." 

Depatations. — Several  of  the  corporations  of  our 
larger  towns  have  determined,  not  only  to  employ  the 
services  of  an  electrical  expert,  but  to  see  for  themselves 
before  committing  themselves  to  the  expenditure  necessary 


for  town  lighting  by  electricity.  The  members  of  the 
Glasgow  Corporation  recently  had  a  Jaunt  to  Frankfort, 
and  last  week  a  similar  party  departed  from  Charing 
Cross  by  the  club-train  for  Paris.  The  party  consisted  of 
Mr.  Alderman  Carey,  Mr.  Lascelles  Carr,  the  town  clerk,  and 
the  borough  engineer  of  Cardiff,  and  their  consulting  elec- 
trical engineer,  who  were  deputed  by  the  Cardiflf  Town 
Council  to  visit  the  Frankfort  Electrical  Exhibition  in  view 
of  the  proposed  adoption  of  electric  lighting  in  Cardiff. 
Besides  Frankfort  the  deputation  will  visit  Paris,  Brussels, 
Cologne,  Berlin,  and  Vienna,  and  on  returning  to  England 
thoy  will  visit  Leeds  and  several  of  the  Yorkshire  towns,  to 
inspect  the  electric  light  installations. 

Glasgow  Fire  Brigrade  and  the  Telephone. — By 

the  adoption  of  a  special  form  of  portable  te1e[>hone,  the 
efficiency  of  the  Glasgow  Fire  Brigade  is  likely  to  be  con- 
siderably increase  1.  About  six  months  ago  the  National 
Telephone  Company,  on  the  suggestion  of  Firemaster 
Patorson,  fitted  up  a  telephone  specially  adapted  for  brigade 
purposes,  and  as  a  result  of  the  experiment  the  hose  and 
ladder  carriages  will  now  carry  it  at  every  turn  out.  The 
telephone  is  enclosed  in  a  small  box,  and  comprises  a  com 
plete  receiver,  transmitter,  and  magneto  call  boll,  no  battery 
being  required.  On  the  arrival  of  a  brigade  at  a  fire,  one 
or  more  of  these  portable  telephones  is  at  once  attached  to 
the  nearest  fire-alarm  box,  and  communication  is  established 
with  headquarters.  The  detachment  engaged  at  the  out- 
break is  thus  kept  thoroughly  in  touch  with  the  rest  of  the 
system.  The  advantage  of  this  important  addition  to  the 
brigade  plant  has  already  been  proved  on  several  occa- 
sions. No  other  brigade  in  the  kingdom^  it  is  stated,  has 
as  yet  made  use  of  the  telephone  for  such  a  purpose. 

New    St.    James's  and  Fall  Mall  Station.— A 

new  central  electric  supply  station  is  being  erected  by  the 
St.  James's  and  Pall  Mall  Electric  Light  Company  for  the 
supply  of  the  upper  portion  of  their  district,  consisting  of 
the  very  desirable  region  from  liegent-stroet  to  Oxford- 
street.  The  new  station  is  in  Camaby-street,  out  of  Beak- 
street,  near  the  Piccadilly  end  of  Regent-street,  and  work 
is  now  proceeding  upon  tbo  buildings.  The  Carnaby -street 
station  will  contain  3,000  h.p.,  with  the  same  type  of 
arrangement  adopted  in  the  MasonVyard  station.  The 
three  large  engines  and  dynamos  which  have  attracted  so 
much  attention  in  the  central  station  of  the  Naval  Exhibi- 
tion have  been  purchased  by  the  St.  James's  and  Pall  Mall 
Comi>any  for  this  new  station.  These  are  of  300  h,p.  each. 
Other  sets,  each  of  300  h.p.^  will  be  installed,  but  plans  are 
now  being  got  out  for  two  sets  of  600-h.p.  engines  and 
dynamos.  Huge  trunk  maiuB  will  join  the  two  stations, 
and  these,  part  of  which  are  already  laid,  are  used  to  supply 
the  northern  district  pending  the  opening  of  the  Carnaby- 
Btreet  station,  which  is  not  expected  to  be  ready  until  next 
year's  winter  season.  It  may  be  interesting  to  add  that,  from 
the  published  returns  of  the  St.  James's  Company,  a  revenue 
of  X21,406  has  been  earned  at  their  Mason's-yard  station 
on  the  first  three  quarters  of  the  year,  as  against  £5,627 
for  the  preceding  year. 

Hew  Business  is  Lost. — We  understand  that  in 
many  mining  districts  in  New  Zealand  small  dynamos  are 
being  introduced  for  lighting  purposes.  In  some  parts  the 
dynamos  are  driven  off  an  engine  burning  coal  or  wood,  but 
in  many  places  an  engine  is  not  permissible.  The  motor 
most  appreciated  seems  to  be  the  Pelton  water  wheel.  This 
waterwheel  is  of  American  manufacture,  the  bead  offices 
being  at  San  Francisco.  A  No.  2  motor  has  a  wheel  12in.  in 
diameter,  and  can  be  coupled  direct  to  the  dynamo  shaft.  The 
head  of  water  required  mxukl  suffice  to  give  a  pressure  of 
1  lOlb.    i)er    stjuare    inr  ish    a    speed    of 

revolut^****^*    •""•    minuU  this    arraugei 


about  65  incandescent  lamps  of  16  c.p.  can  h 
run.  The  Americans  have  flooded  the  colomi 
with  advertisements  of  their  wares,  and  similir  po 
ductions  of  English  manufactures  are  almost  unknown 
In  scores  of  cases  where  water  is  available  Pelton  wteck 
are  being  used  or  suggested,  not  only  for  electrical,  but  iv 
other  purposes  where  power  is  required.  Most 
men  seem  to  imagine  that  their  wares  are  known 
where,  but  this  is  a  mistake,  and  the  American  housoi 
not  slow  to  take  advantage  of  it.  Quite  recently  we 
seen  colonial  indents  for  electric  light  plants  which  in  vnrj 
case  specified  Pelton  waterwheels — in  fact,  talking  with  i 
gentleman  only  just  returned  from  one  of  the  miaiii 
districts,  it  seems  that  no  other  similar  apparatus  is  knowi 
in  some  places. 

Edison's  Eleotrio  Tram.— We  usually  hear  monj 
Europe  about  Edison's  new  inventions  than  they 
America  itself.  The  evening  journals  have  been  ai 
great  prominence  for  the  last  few  days  to  Edison's 
electric  tram.  We  ventured  to  suggest  last  week  thatthii 
might  bo  simply  a  modification  of  the  clofied-cooduiK 
system,  but  it  would  seem  from  fuller  particulars  publiihel 
that  it  is  hardly  even  that.  The  '*  new  electric  stieet  or 
invention,"  says  the  cable  account,  **  is  that  a  conttft 
passes  down  by  one  line  of  rails,  is  picked  up  by  a  bas, 
passes  through  the  motor,  and  returns  through  the  othr 
line  of  rails  to  the  central  power  station."  Nothing  vaj 
new  in  that.  Let  us  see  what  further  there  seems  to  bi 
"  The  lower  the  voltage  the  less  is  the  insulation  necessaryr 
,  .  .  '*  the  voltage  of  Edison's  system  is  under  lOO 
volts,"  .  .  .  "a  track  of  a  quarter  of  a  mile  wu  Isid, 
part  on  a  grade  of  300ft.  to  the  mile  with  several  sbnp 
curves."  .  .  .  The  chief  feature  is  the  pick  up.  Tk 
invention  acts  well  under  six  inches  of  mud  and  wata. 
Details  are  withhold.''  It  is  true  that  this  account  comes 
from  an  untechnical  source,  and  new  ideas  may  have  beio 
carried  out.  But  with  the  information  before  them,  it  a 
indeed  strange  that  Edtsun  should  be  credited  La  EagUd 
papers  with  work  on  direct-current  supply,  with  a  pick-qi 
from  the  rails  for  electric  tram  lines,  when  in  our  own  coontry 
Mr.  Magnus  Yolk  at  Brighton  has  shown  the  actual  restths 
with  an  electric  railway  of  this  kind  for  years. 

Water  Power    Lighting   for   Inverness.  — 

Saturday  the  Special  Committee  of  tho  Inverness 
Commissioners,  which  has  been  appointed  to  make  enquirisE 
as  to  the  best  means  of  introducing  the  electric  light  into 
Inverness,  met  Mr,  James  Fraser,  C.E.,  Inverness,  and  Mr. 
F.  W.  Lowe,  repreaentativo  of  Mr.  Frederick  NaO, 
hydraulic  engineer,  London,  the  engineers  appointed  to 
make  a  report  on  the  scheme,  and  accompanied  them  aloi^ 
the  whole  line  of  the  Caledonian  Canal.  Provost 
accompanied  the  party,  which  included  Bailie  Jon 
Ross,  Mr.  A.  J.  M'Ritchie,  solicitor,  and  Mr.  Maodooaldt 
water  manager.  The  scheme  which  most  favounbly 
impressed  the  engineers  and  the  Commissioners  wu  one 
by  which  water  power  should  be  obtained  from  the 
canal  at  the  point  opposite  Holm  Mills,  where  the 
River  Ness  fiows  close  by.  At  this  point  a  (all  of 
about  35ft,  could  bo  obtained,  sufficient  to  give  aboot 
400  h.p.  This  would  more  than  meet  the  requiremeatt 
of  the  town;  and  in  course  of  an  intervieir  with  ths 
Commissioners,  Mr.  Davidson,  the  resident  engi 
did  not  seem  to  think  that  the  Canal  Commissii 
would  object  to  giving  the  necessary  supply  of  water.  At 
present  the  Commissioners  have,  owing  to  the  growth  ol 
the  town  and  the  rapidly-increasing  cousumpttou  of  pt, 
been  called  upon  to  expend  about  £10,000  on  new 
and  machinery  ;  and  it  is  estimated  that  all  the  streets 
"Mblic  buildings  iu  Inverness  can  be  lit  up  with  oleekricitj 


dl 


m 


-^or  about  half  that  sum.    MeBsrs.  Fra&er  and  Lowe's  report 

f   I  therefore  being  awaited  with  interest. 

K-    C?rystal  Palaoe  Eleotrioal  Exhibition— Tho  «|UG8 

k  ion  whether  or  not  the  electrical  exhibition,  to  bo  opened 

^X  the  Crystal  Palace  on  the  let  of  January  next,  will  be 

horoughly  representative  is  most  satisfactorily  answered 

>y  the  high  standing  of  the  firms  who  have  already  sent 

fc  n  applications  for  space,  and  by  the  varied  nature  of  their 

KUrbibits.     That  the  exhibition  will  form  a  complete  record 

mX  10  years'  progress  is  now  a  matter  of  absolute  certainty. 

bXlie  requests  for  space — which  already  exceed  a  total  of 

^200 — include  electric  lighting  plants  for  country  and  town 

e^bouses,  for  mines,  for  steamships,   for  railway  trains,  and 

Dven   for  private  carriages.     There  arc  also  included  the 

newest  forms   of   motors,   generators,   accumulators,    and 

pother  machinery  employed  for  producing  and  storing  elec- 

.  tricity.     Not  only  will  the  most  eminent  British  electrical 

.and  engineering  firms,   with  scarcely  an   exception,    be 

represented,  but  several  of  the  more  important  exhibits 

.  at    tho  Frankfort   Exhibition   will   be  transferred    to   the 

.Crystal   Palace.     The   apparatus    section    will   include   a 

complete  set  of  Sir  William  Thomson*8  standard   electric 

iiiatiumente,   the   latest   improvements   in   telephony  and' 

*  telegraphy,  new  electro- medical  and  electro-thormic  appa 
f  ratus,  and  also  the  most  recent  electrical  appliances  for  war 
r  purposes,  blasting,  and  signalling.     Special  buildings  are 

■  now  in    course  of  erection    for  boilers    and   other  heavy 

•  machinery.     The  vast  space  in  the  grand  central  nave  and 

■  galleries  is  now  in  course  of  allotment,  and  the  various 
'^  courts,  concert  hall^  theatre,  picture  gallery,  museum, 
k  dining  saloons,  etc.,  each  of  which  will  be  used  to  illustrate 

■  different  S3'3tems  of  domestic  lighting  and  decoration,  will 
k  ahortly  be  allotted* 

'  TeUoric  Curreats  and  Eraptiona. — M.  Palmieri 
J  has  made  a  series  of  observations  at  the  occasion  of  the  last 
eruption  of  Vesuvius,  with  reference  to  which  he  has  pre- 
sented tho  following  report  to  the  Royal  Academy  of 
l^aples ;  **  Last  year  I  informed  the  Academy  of  two 
phenomena  which  I  have  noted  at  tho  Vesuvius  Observatory 
during  the  solar  eclipse  of  Jhho  17^  [Kirtial  at  that  point — 
(1)  a  groat  recrudescence  of  the  dynamic  activity  of  the 
crater  of  Vesuvius,  a  rocrudeaceuce  announced  by  abundant 
smoke,  emitted  with  force,  and  coloured  red  by  the 
chloride  of  iron,  which  is  forced  out  iti  great  quantity  j  by 
strong  detonations  and  repeated  nimblings  ;  and  by  a  large 
number  of  incandescent  projectiles  shot  out  to  a  great 
height.  (2)  Tho  needle  of  the  galvanometer  inserted  in 
the  circuit  of  the  telluric  current  underwent  oscillations 
so  continuous  and  so  strong  that  it  was  impossible 
to  take  the  definite  galvanometric  values  of  this 
current.  I  stated  that  the  first  of  these  facts  were 
conformable  to  the  law  enounced  by  myself — a  law 
established  not  only  by  my  own  observations  during 
many  years,  but  by  retrospective  study  of  all  the  groat 
eruptions  of  Vesuvius,  which  have  always  taken  place  at 
the  time  of  the  new  moon  or  at  full  moon.  I  had  no 
explanation  to  offer  of  the  second  fact,  and  awaited  oppor- 
tunity of  further  obseivation.  During  the  eclipse  of  7th 
June  this  year,  an  eruptive  phase  sufficiently  well  marked 
was  produced  in  the  afternoon,  accompanied  by  the  same 
oscillatory  movements  of  the  new  instrumettts  substituted 
for  the  old  galvanometer*  which  wore  repeated  in  exactly 
the  same  manner.  It  cannot  therefore  be  pretended  that 
this  was  a  merely  fortuitous  coincidence." 

Geneva* — The  Swis.^i  industries  have  achieved  a  position 
in  tho  forefront  of  modern  progress,  in  spite  of  the  watit  of 
coal  and  minerals,  by  the  extended  utilisation  of  theirspleridid 
water  power.  Amongst  tho  municipalities,  Geneva  has  set 
a  fine  example  of  tho  use  of  tho  turbines  for  the  su[>ply  of 


force,  and  a  magnificent  publication  published  under  the 
auspices  of  the  town  authorities,  entitled  **  Utilisation  des 
Forces  Motrices  du  Rhone,"  gives  full  particulars,  drawings, 
and  descriptions  of  these  remarkable  works,  carried  out 
under  the  direction  of  their  engineer,  M.  Th.  Turretini. 
The  Lake  of  Geneva,  in  spite  of  its  large  extent,  suffers  con- 
siderable variations  during  the  season.  Id  passing  Geneva 
the  Rhone  flows  in  two  waterways  surrounding  an  island. 
It  was  therefore  possible  by  barring  one  arm  to  have  the 
other  free  during  progress  of  tho  work.  A  whole  system,  com- 
prising reservoirs,  Ijuildings,  turbines,  and  complete  under- 
ground network  of  pipes  for  the  distribution  of  force,is  esta- 
blished. Twenty  turbines,  capable  of  giving  4,400  h.p.,  supply 
water  at  two  pressures — 60  metres  atid  HO  metres.  An 
immense  reservoir,  containing  6,000,000  gallons  and  costing 
£10,000,  allows  the  installation  to  work  night  and  day. 
Tho  works,  not  yet  rjuite  complete,  are  for  throe  purposes — 
the  regulation  of  the  water  of  the  lake,  the  furnishing  of 
power,  and  the  carrying  out  of  a  main  drainage  scheme. 
This  latter  has  already  greatly  reduced  the  cases  of  typhoid 
fever,  which  are  now  only  nine  per  year.  The  number  of 
motors  is  about  220,  of  a  total  of  150,000  h.p.,  not  all,  of 
course,  used  at  one  time.  These  range  from  J  h.p.  up  to  625 
h.p.,  tho  latter  being  used  for  electric  lighting.  The  total 
coat  was  7,000,000  marks,  of  which  1,000,000  was  a  sub- 
vention from  other  cantons.  The  power  is  sold  30  per 
cent,  below  cost.  The  installation  has  been  carried  out  by 
Messrs.  Escher,  Wyss,  and  Co.,  of  Zurich. 

ElQOtrio  Laonohea  and  Ligtat  for  Paignton. — At 

the  meeting  of  the  Paignton  Local  Board  on  Monday,  an 
interesting  question  was  raised.  Mr  W.  Robertson,  director 
of  the  Paignton  Promenade  Pier  and  Torquay  Ferry,  wrote 
that  he  was  about  to  contract  for  several  launches  designed 
and  constructed  for  service  between  Torquay  and  Paignton 
He  contemplated  having  part  of  those  launches  proi^elled  i 
by  electric  motors,  and  in  order  to  charge  these  launches 
it  was  necessary  to  erect  a  charging  station,  properly 
equipped  with  steam  engines  and  dynamos.  Tho  same 
eatablishractit  could  bo  arranged  so  as  to  supply  electric 
light  to  the  town  of  Paignton  or  to  cortaifi  portions  of  it. 
Before  deciding  upon  the  power  of  the  engines  and 
dynamos  to  be  put  down,  he  would  be  glad  to  have  the 
views  of  the  Local  Board  on  tho  subject,  particularly 
whether  in  tho  event  of  his  providing  suflicient  power 
to  produce  electricity  to  light  the  whole  of  Paignton  tho 
Board  would  adopt  that  mode  of  lighting,  and  if  so,  what 
amount  per  annum  the  Board  would  be  prejKired  to  jiay  for 
the  same,  and  further,  how  many  arc  lamps  tho  Hoard 
would  undertake  to  pay  for,  and  how  much  for  each  per 
hour  of,  say,  1,200  c.p.  Several  members  supjwrted  the 
idea.  The  chairman  said  the  question  which  arose  was 
whether  if  anything  was  to  be  done  in  the  way  of  electric 
lighting,  it  would  not  be  better  for  the  Board  to  undertake 
it  and  supply  it  to  Mr.  Robertson  rsther  than  for  Mr. 
Robertson  to  have  a  monopoly  and  supply  the  Board.  If 
Mr.  Robertson  obtained  a  provisional  order  and  the  Board 
wanted  to  make  terms  with  him  they  would  have  to  pay 
for  it,  whereas  if  the  Board  obtained  an  order  they  would 
be  in  a  position  to  make  terms  with  Mr.  Robertson  or 
to  undertake  the  work  themselves.  Dr.  Vickers  said  they 
had  a  mill  stream,  and  if  this  could  be  used  it  would  be 
cheaper  than  steam.  Mr.  Bridgman  said  he  had  been 
searching  for  i>articular8  with  regard  to  the  question  of 
electric  lighting,  but  he  had  been  rather  reticent  because 
they  had  a  gas  cora[)any  in  Paignton.  Now,  however, 
that  someone  proposed  to  move  iu  the  matter,  he  thought 
the  Board  should  take  the  question  up,  and  apply  for  a 
provisional  order.  He  moved  that  the  subject  be  referred 
to  a  committee  of  the  whole  Board.     This  was  carried. 


390 


THE  ELECTRICAL  ENGINEER,  OCTOBER  -23,   1891. 


SHIPLIGHTING  BY  ELECTRICITY. 

Tho  importance  of  shiplighting  by  electricity  can  hardly 
be  over&stimated.  At  a  time  when  lar»d  lighting  seemed 
(loomed  to  failure  shiplighting  was  favourably  received, 
lUid  the  orders  given  out  for  such  lighting  kept  many  a 
firm  going.  Progress,  however,  has  taken  place  in  such 
lighting  as  in  ordinary  station  work,  but  even  now  there 
is  too  much  work  which  partakes  of  the  character  of 
*'  vamping."  We  have,  therefore,  much  pleasure  in  giving 
extracts  from  a  new  work  on  "  Shiplighting,"  by  Mr. 
Sunderl&nd,  electrical  engineer  at  the  Leven  Shipbuilding 
Yard,  Dumbarton,  to  be  shortly  published  by  Messrs. 
Biggs  and  Co.,  of  139-140,  Salisbury-court,  Loudon,  E.G. 
Mr.  Sunderland  is  a  most  practical  man,  and  whatever  he 
says  baa  been  proved  by  experience. — [Ed.  E.E.] 

In  lighting  a  ship  the  three  main  considerations  are  : 

1.  The  generating  plant. 

2.  The  system  of  distribution. 

3.  The  fittings. 

The  generating  plant  consists  of  (1)  the  engine,  and  (2) 
the  dynaraoB,  In  selecting  plant,  people  arc  often  apt  to 
attach  too  much  importance  to  first  cost,  forgetting  that  a 
very  cheap  machine  may  turn  out  to  be  a  very  dear  one  in 
the  end  on  account  of  repairs,  besides  which  there  is  the 
risk  of  the  annoyance  through  stoppage  of  tho  light.  In 
these  days,  when  so  many  improvements  are  being  made  in 
the  machinery  and  methods  of  turning  out  work,  it  is 
impossible  to  make  any  hard  and  fast  rule  as  to  what  plant 
ought  to  cost,  but  care  should  always  be  taken  that  the 
plant  supplied  is  thoroughly  good,  no  matter  what  the  cost. 
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Fhj.  I. — Main  Board  to  be  used  with  Two  Dynamos. 

In  choosing  plant  we  must  carefully  consider  at  what 
speed  we  must  have  it  running.  Within  certain  limits  the 
slower  tho  eDgine  and  the  faster  the  dynamos  the  better^  as 
any  irregularity  in  the  speed  of  the  engine  does  not  show 
in  the  dynamos,  and  a  slow-speed  engine  is  easier  taken  care 
of  than  a  high-speed  one.  As  the  use  of  belts  on  board 
ship  is  seldom  practicable  owing  to  want  of  space 
and  other  considerations,  and  as  spur  wheel  gearing 
is  troublesome,  it  has  been  found  most  satisfactory  to 
run  the  engines  and  dynamos  coupled  direct  to  each  other. 
With  this  arrangement  wo  cannot  have  a  slow-speed  engine 
and  a  high  speed  dynamo.  We  do  not  wish  too  high  a 
speed  in  the  engine,  and  if  we  have  too  slow  a  speed  any 
irregularity  will  tell  on  the  potential  at  once  and  cause  an 
unpleasant  jumping  of  tho  lights,  which  will  bo  increased  if 
tbo  armature  is  not  perfectly  balanced.  1  should  therefore 
prefer  a  medium,  say,  about  300  revolutions  per  minute, 
and  preferably  a  two  crank  engine,  as  with  them  the  arma- 
ture runs  more  steadily.  They  should  bo  as  &im[jle  and 
easy  to  get  at  as  possible,  so  that  any  engineer  without 
special  experience  may  readily  repair  them. 

Some  engines  though  not  diHIcult  to  maaago,  when  you 
know  them,  are,  owing  to  the  way  they  are  closed  in,  very 
ditlicuU  to  understand  at  first,  and  marine  engineers  have 
so  many  small  engines  to  attend  to  nowadays  that  they 
can't  devote  much  time  to  them. 

For  this  reason,  a  small  compound  double-acting  engine 
of  the  marine  type  would  be  moat  satisfactory  were  it  not 
that  the  high  speed  often  slackens  tho  bearings  and  causes 
them  to  knock  in  a  very  disagreeable  way. 

Kotary  high-speed  engines  are  frequently  used,  and  they 
have  the  advantage  of  compactness  and  simplicity,  but 
they  use  a  great  d&j  *»  per  electrical  horse-[>ower. 

Tho  f^9stK  af  eni:  'onis  to  ]y^v      'iven  most 
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engine.    Some  of  them,  however,  are  too  difficult  to  t 

and  the  marine  engineers  are  afraid   to  touch  thn.! 
engine  of  this  type  intended  for  ship  use  should  bosDl 
that  the  casings  can  be  removed   in  a  very  short  taa 
all  the  working  parts  easily  accessible.     Their  main  i 
tages  are  that  they  are  efficient;  that  the  pressure  1 
one   side  only,    the  bearings  may   be   very  e^j 
knocking;  and,  being  cased  in  and  self-oiling,  they  ml 
clean,  thus  not  requiring  much  attention. 

The  governor  is  another  important  point.  I  have  ] 
the  Pickering  and  the  Acme  to  be  the  best.  Then  it 
however,  a  want  in  this  direction  as  with  the  beat  i 
to  be  obtained  at  present,  attention  has  always  to  b|| 
when  the  lights  are  switched  ofT  to  prevent  the  ^fMm 
from  rising  to  high.  There  is,  of  course,  the  Pcm^ 
electric  governor,  a  most  ingenious  apparatus,  but  il  i 
applicable  to  every  engine ;  and  I  think  there  l4ttli| 
great  field  for  a  simple  governor  controlled  by  the  dym^l 
and  applicable  to  slow-3[)eed  engines.  I 

Some  years  ago  it  was  very  common  to  sec  electric  li;k I 
engines  with  tachometers  attached,  so  as  to  constAntljoA-] 
cate  the  »peed.  This,  however,  is  quite  unnecessary,  mi 
one  wants  to  know  the  speed  so  long  as  the  potentikl  fl 
constant  The  voltmeter  tells  you  this  at  a  glance.  All 
the  speed  necessary  to  keep  the  potentiai  constant  vin&| 
with  the  number  of  lamps  in  circuit,  it  is  a  very  awk 
and  unsatisiictory  thing  to  work  with  a  tachometer  i 
of  a  voltmeter.  It  is  always  a  good  thing,  however,  tot 
a  tachometer  in  case  you  find  that  with  full  ateam  ob  ; 
cannot  keep  ujj  the  potential,  as  you  can   then 


Fi*i.  2.— Section  of  a  Two-way  Junction-box. 

whether  the  engines  and  dynamo  are  going  at  their  propff 
speed.  If  they  are  not,  then  you  know  that  either  ik 
steam  pressure  is  down  or  there  is  something  the  outls 
with  the  engine.  If  they  are,  then  you  know  that  the  fiuil 
lies  in  the  dynimos. 

The  best  way  is  to  have  one  portable  tachometer,  wbick 
can  bo  applied  by  hand  to  any  of  the  dynamos,  or  to  asr 
other  machine,  and  the  speed  ascertained  at  a  glan<t 
The  oiling  arrangcnionta  should  always  be  made  as  peHect 
:\s  possible,  cai*e  being  taken  that  no  oil  can  be  spbubci 
on  the  d3'namo.  The  dynamo  also  should  be  wife 
us  simple  and  accessible  as  possible.  Good  workmanshfp. 
with  strong  mechanical  construction  and  simpliciiy, » 
often  of  more  importance  than  great  electrical  efficiencj 
At  the  same  time  there  is  no  reason  why  all  four  sboold 
not  be  combined.  It  is  always  advisable  to  have  more  Ihu 
one  dynamo  if  the  ship  is  large  enough  to  afibrd  it,  ai  ia 
the  case  of  a  mishap  to  one  a  largo  number  of  lights  nuj 
be  supplied  by  tho  other  or  others,  as  the  case 
rhey  should  never  be  made  too  large,  as  it 
difficult  to  take  them  aiMirt  for  inspection  or  repi 
dynamo  capable  of  supplying  300  lights  of  16  c.p.  u 
large  as  I  should  care  to  put  into  a  ship,  while  one 
of  supplying  about  200  is  a  nice  handy  size. 

The  commutators  which  have  been  found  to  answer 
iiro  those  having  narrow  segments  made  of  hard^lri* 
copper  insulated  with  mica.  Care  should  be  taken  ibi 
the  armature  is  projierly  balanced  and  runs  |>erfecUy  trot. 
Brushes,  of  which  there  should  be  always  at  least  fotf, 
two  a  side,  should  be  made  to  bear  upon  the  cotDrauUlor^ 
by  means  of  springs,  the  pressure  of  which  should 
.aijustabte  while  the  machine  is  running,  and  they 
Lc  provided  with  a  simple  arrangement  for  lifting  ihi 
without  altering  the  set  of  tho  springs.  Material  wF 
liable  to  absorb  moisture  should  never  be  used   to  insi 
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whole  eight  in  case  of  a  short  circuit  occurring  in  it ;  the 

attendant  then  knows  where  to  look  for  the  fault.  In  the 
case  of  lamps  which  aro  near  the  compass,  the  earth  wires 
are  elongated  and  carried  along  the  side  of  the  lead  until 
thej  are  well  away  from  it,  and  are  then  earthed  like  the 
others. 

In  the  engine-room,  stokehole,  'tween  decks,  etc.,  where 
the  leads  require  mechanical  protection,  and  have  to  stand 
heat,  lead-covered  wire  with  an  outer  coating  of  iron  wire 
known  as  "armouring"  is  used  In  this  case  we  have  the 
same  boxes,  the  armour  being  joined  to  the  outside ;  and  aa 
it  is  fastened  by  clips  direct  to  the  iron  of  ship,  no  other 
earth  wires  are  necessary.  When  joints  are  necessary  in 
the  wires,  the  same  boxes  are  also  used,  a  blind  brass  cover 
being  screwed  in  instead  of  the  lamp  stock.  In  speaking 
of  the  wires,  I  have  avoided  the  terms  positive  and  nega- 
tive, because  the  positive  is  generally  spoken  of  as  the 
leading  wire,  and  the  negative  as  the  return.  That 
IB  to  say,  we  speak  as  if  the  current  flowed  down  the 
positive  wire  and  up  the  negative.  In  practice,  however, 
we  join  the  positive  pole  of  the  dynamo  to  the  ship's  side, 
and  the  negative  to  the  wire.  '*  But  if  you  do  that  you  are 
charging  up  your  ship  with  electricity !  "  I  have  had  said 
to  me.  Biit  it  must  bo  remembered  that  though  it  is  very 
convenient  to  apeak  of  electricity  as  if  it  tlowetJ  down  the 
positive,  it  is  only  an  analogy,  and  that  we  don't  really 
know  whether  it  news  at  all.  All  we  know  is  that  if  wires 
from  the  two  poles  are  put  iuto  a  solution  of  metal  salta, 
the  metal  will  be  taken  from  the  so-called  positive  wire 
and  deposited  on  the  negative.  This  is  called  electrolysis 
or  electrolytic  action,  and  it  is  on  account  of  this  pheno- 
menon that  we  make  the  hull  of  the  ship  positive,  otherwise 
it  would  be  a  matter  of  indifference  which  way  wc  join 
them.  Should  any  electrolytic  action  Uko  plac«,  owing  to 
the  presence  of  acidulated  water,  between  a  fitting  or  a 
wire  and  the  ship's  side,  the  tendency  will  be  to  take  metal 
from  the  plate  and  deposit  it,  on  the  wire  or  fittings.  The 
amount  of  metal  taken  off  the  plate  compared  with  ita 
size  will  be  insignificant,  but  if  the  action  was  reversed  the 
amonnt  taken  olT  the  wire  might  be  sufficient  to  thin  it 
down  so  much  that  it  would  get  hot  with  its  normal  current. 
The  accompanying  drawing,  Figs.  3  and  4,  show  a  plan 
and  sectional  elevation  of  the  middle  part  of  a  ship  with 
the  position  of  the  lamps  leads  and  switchboards  marked. 
S  B  stands  for  switchboard,  and  E  L  8  indicates  the 
electric  lighting  space,  in  which  the  engines,  dynamos, 
and  main  switchboard  are  placed. 


ELECTRICITY   IN   MINING,  AS   APPLIED  BY  THE 
ASPEN  MINING  AND  SMELTING  COMPANY.* 

BY   M.   B.   HOLT. 

The  Aspen  Mining  and  Smelting  Company,  of  Aspen, 
Pitkin  Co.,  Colorado,  was  the  first  mining  company  in 
America  to  employ  electrical  power  for  hoisting.  Early  in 
the  year  1888  the  question  of  power  for  the  development 
of  the  ore-horizon  lying  below  the  level  of  the  tunnel 
through  which  the  property  is  worked,  became  one  of 
importance.  The  conditions  under  which  it  was  proposed 
to  use  power  were  as  follows :  The  company's  mines  lie 
upon  the  north-western  slope  of  a  mountain,  the  ascent  of 
which  is  at  an  angle  of  28deg.  from  the  horizon.  The  ore, 
consisting  of  argentiferous  galena  and  other  silver-bearing 
mineral,  is  found  at  or  near  the  plane  of  contact  of  a 
superincumbent  mass  of  blue  limestone,  with  an  underlying 
bed  of  dolomite.  This  contact  plane  dips  north  30deg. 
west,  at  an  angle  of  60deg.  with  the  horizon. 

A  tunnel  1,000ft.  in  length,  driven  south  into  the 
mountain  near  its  base,  penetrates  this  ore-mass  at  a 
vertical  depth  of  nearly  500ft.,  and  through  this  tho  ore 
and  the  waste  material  are  brought  to  the  surface.  For 
the  puroosea  of  drainage  and  transportation,  the  tunnel  has 
received  a  grade  of  3  jwir  cent  towards  its  mouth,  whilti 
from  its  breast  or  innt-  ^-v  level  branches  o; 
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extent.  The  development  below  the  tunnel  level  waiU{b 
by  sinking  two  inclines,  which  were  intended  to  folio* i^ 
ore-plane  in  its  descent,  and  whicli,  it  waa  contea| ' 
might  acquire  considerable  depth.  One  of  thew  ' 
began  near  the  inner  extremity  of  the  tunnel,  and  the 
was  started  300ft.  distant  in  the  drift  towards  tht 
Both  descended  below  the  tunnel  level  at  an  angle  of 
Power,  applied  to  hoisting  machinery  of  some  kiiidi 
necessary  to  bring  up  the  ore  and  waste  matcml ' 
these  incliiies,  and  from  the  levels  that  would  be 
future. 

The  first  plan  considered  was  the  use  of  steam 
that  of  compressed  air  was  then  discussed.  Both 
plans  were  Httally  laid  aside  for  weighty  reasons,  ahki^ 
the  latter  offered  several  advantages  over  the  use  of  am 
in  the  inside  workings.  It  then  occurred  to  Mr.  FrftiC 
Bulkley,  the  manager  of  the  company,  to  duptica*^  tk 
operations  of  the  Compagnie  de  la  Ferroni^re  onabiii 
scale  ;  to  use  electrical  power,  utilising,  for  the  geMMNi 
of  the  current,  the  power  daily  going  to  waste  through Al 
channels  of  mountain  streams  in  the'ricinity.  Accoraiq^ 
a  flume  was  constructed,  with  ample  capacity,  ginnjB 
efteciive  head  of  63ft.,  and  a  5ft.  Pelton  waterwfaeel,  i« 
selected  as  the  motor.  A  50-h.p.  500-volt  constant-potmf 
Edison  clynamo  was  then  set  up  and  run  under  the  df 
of  the  Roaring  l**ork  Electric  Light  and  Power  Coi 
This  machine  generated  the  current  at  a  distance  of  fi,l 
from  the  mouth  of  the  tunnel. 

After  long  delays  and  by  constant  importunity,  attoaM 
with  more  than  one  failure,  Mr.  Bulkley  finally 
the  atten  tton  and  aid  of  a  manufacturer  of  el 
machinery  to  provide  the  hoisting  plant  for  the  mini 
finally,  in  July,  1888.  the  first  electric  bolster 
mining  vrork  in  America  was  placed  at  the  heid 
Veteran  Tunnel,  and  successfully  used  for  hoisting 
the  incline  near  this  point.  The  same  motor,  by 
with  a  second  drum,  draws  the  empty  cars  in  the 
by  a  tail'ro{>e  system,  the  loaded  tnun  running 
gravity.  This  hoist  consists  of  a  7|-h.p.  street  car  mote, 
manufactured  by  the  Sprague  Electric  Railway  and  Uotcr 
Company.  This  motor  proved  the  success  of  the  pi«£ 
from  the  stait,  notwithstanding  the  trying  condilios 
under  which  it  was  at  first  used — one  of  which  wm  tii 
great  amount  of  moisture  in  the  workings,  which  om> 
densed  upon  the  machine.  Later,  the  iron  pinions  t>u  ik 
armature  shaft  were  exchanged  for  raw  hide  pinioi« 
diminishing  tho  noise  when  running,  and  sA^o  the  liabtht) 
of  any  leakage  of  current  to  the  levers  and  other  pom  d 
the  machinery.  The  working  of  this  motor  was  so  lar 
cessful  that  during  the  same  year  a  similar  hoist  w 
placed  at  the  head  of  the  incline,  300ft.  to  the  nortit^ft 
each  of  these  hoists  was  designed  to  raise  250  tons  350ft 
up  a  60deg.  incline  every  24  hours,  estimating  16  hxami 
actual  working  time. 

The  first  motor  has  been  in  constant  use  for  hoistiatf  for 
three  years,  during  which  time  the  cost  of  repairs  ba§  wa 
as  follows  : 

KeplacLng  Seld-mngnet  coils $43,00 

Rewinfiing  one  armature ttXOO 

Reptckcing  commutators  79^00 

ToUl  repairs $193.03 

This  does  not  include  the  cost  of  commutator  brusbfl 
which  have  to  be  replaced  from  time  to  time,  which  is,  hov- 
ever,  a  small  item.  The  first  item  of  expense  above  gins 
was  necessitated  by  the  burning  out  of  the  insulation  «■ 
the  wires  of  the  magnet  coils,  which  might  have  rwdtfld 
from  one  or  more  of  several  causes.  The  second  item  vai 
due  to  the  bursting  of  the  binding  wires  on  the  armatan 
This,  had  it  been  anticipated,  might  have  been  guanU 
against.  The  last  item,  caused  by  the  wearing  out  of  ik 
commutators,  was  due  to  the  natural  wear  between  tht 
commutator  and  the  copper  brushes  which  wore  ongini&} 
employed. 

Recently  the  company  has  put  carbon   bruh  es  upon  it' 
of   tho  motors,  and  also  uses  them   upon    the    dynanoi 
Since  this  chaiiga  has  been  made,  the  motors   have 
■•■uh»JuL  sparkiiig,  and  the  wear  ujwn  the  commutal 
■rcciablo. 
iom|>any  has  an  extra  armature  that  can  be  UMd 
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lither  motor  boist,  so  that  in  case  of  accident  very  little 
Ftime  need  bo  lost  in  repairing  the  damage.  In  the  case  of 
ithe  accident  to  the  Beld-magnet  coils  mentioned  above,  the 
^burnt  coiU  were  re[)laced  without  much  delay  by  others 
'boii^lit  in  Aspen.  The  total  time  lost,  due  to  accidents  or 
'repairs,  during  the  time  the  hoist  has  been  in  use  amounts 

12  hours. 

the  latter  part  of  the  year  1889  the  coin[)any.  having 

able  water  power  not  in  use,  decided   to  have  its  own 

lerating  plant.     Previous  to  this  it   had  been  suppliod 

ih  power  from  the   Roaring  Fork  Electric   Light   and 

'ower  Company.     Work  was  soon   begun,  and  by  July, 

1800,  the  company  was  generating  its  own  power.     This 

ilant  has  a  capacity  of  100  e.h.|».,  which  is  generated  by 

.wo  50-h.p.  Thomson-Houston  motor  type  <]ynamo8»  wound 

lor  a  constant  potential  of  500  volts.     These  are  run  from 

o  double    Pelton  waterwheels,  42in.  in   diameter  —  i.e.j 
four  42in.  wheels,  two  being  paired  together  on  each  shaft. 
|£ach  of  these  fo\jr  wheels  is  Impelled  by  the  force  of  the 

ter  issuing  from  two  nozzles  and  applied  to  the  wheels. 
pressure  of  about  35lb.  per  sfjnare  inch.»  as  indicated 

a  gauge  at  the  footof  the  main  column  pipe,  is  obtained 
rom  an  effective  fall  of  a  little  over  JSOft.  This  fail  is 
obtained  by  Humiiig  for  a  distance  of  1,300ft.  The  Hume 
'bas  a  capacity  of  1,000  cubic  feet  of  water  per  minute. 

The  requirements  calling  for  greater  or  less  power  are 
ilBet  by  deflecting  the  nozzles,  which  work  on  a  ball  and 
iftocket  joint,  by  means  of  a  Woodward  governor,  set  to 
maintain  a  constant  speed  of  tbo  waterwhoel  shaft  from 
which  it  is  actuated.  The  wheels  arc  encloaed  in  an  irf>n 
bood,  4ft.  by  4ft.,  which  can  be  taken  off  with  little  trouble, 
[the  joints  being  kejit.  tight  with  rubber  gaskets. 

The  adjoining  ends  of  the  waterwheel  shafts  carry  a 
■friction  clutch,  by  means  of  which  the  shafts  can  bo  run  as 
one  shaft  when  it  is  desired  to  throw  the  output  of  both 
dynamos  on  one  common  line. 

The  electrical  connections  in  the  generating  station  are 
as  simple  as  possible,  the  dynamoB  being  connected  with 
'the  switchboard  by  overhead  wiring  hung  from  the  trusses. 
I  Wiring. — The  generating  station  is  situated  6,000ft 
from  the  entrance  to  the  tunnel.  The  stationary  motors 
now  in  use  are  situated  at  distances  of  l,S00ft.,  2,200ft., 
and  1,000ft.  from  the  entrance  underground.  From  the 
power  station  to  the  tunnel  the  current  is  carried  by  bare 
00  copper  wire,  except  for  about  .SOOft.  at  each  end,  where 
an  underwriter's  insulated  wire  of  the  same  size  is  used. 
Inside  the  mine  the  current  is  carried  to  the  two  main 
hoisting  stations  at  distances  of  l,000ft.  and  1,200ft.  by 
kerite  seven-strand  conductors,  having  a  heavy  insulation 
^in.  in  diameter.  Okonite  or  Grimshaw  insulated  wires 
are  used  on  aH  the  other  circuits  inside  the  mine,  where 
the  insulation  must  necessarily  be  of  the  best.  On  none  of 
the  circuits  inside  the  mine  is  there  a  loss  exceeding  r>  per 
cent.  Along  the  outside  circuit  there  is  at  present,  when 
the  wires  are  carrying  their  maximum  load,  a  loss  of  from 
,5  to  6  per  cent. 

Cvsi  of  Gi^erafing.—ThQ  coat  of  generating,  as  obtainei 
by  dividing  the  cost  of  labour  and  lubricants  (interest 
and  depreciation  are  not  included)  by  the  horse-[K)wer 
demanded,  amount?  nt  present  to  O.OOi^dols.  per  horse-power 
per  hour,  and  greater  amounts  of  power  could  be  furnished 
at  a  lower  rate  per  horsepower,  as  up  to  100  h.p.  no 
increase  of  plant  would  bo  necessary,  the  cost  for  labour 
would  remain  the  same,  and  the  cost  of  hibricants  would 
advance  but  little. 

In  July,  1890,  the  comjMiny  received  from  the  Sullivan 
Diamond  Prospecting  Company,  of  Chicago,  an  electric 
diamond  prospecting  drill.  This  was  the  first  drill  o(  its 
kind,  and  was  built  for  ihe  com[)any  at  the  request  of  Mr. 
Fred.  G.  Bulkley,  with  the  understanding  that  it  should 
have  a  thorough  trial,  and  be  retained  if  satisfactory.  It 
is  operated  by  a  3-h.p.  Thomson-Houston  motor,  and  has  a 
capacity  of  400ft.,  taking  out  a  core  jjin.  in  diameter. 
The  drill  was  first  eet  up  on  the  surface,  and  experiments 
were  made  with  it  by  drilling  into  an  immense  granite 
boulder.  It  was  found  th%t  in  this  kind  of  rock  it  would 
drill  2in.  per  minute,  taking  out  a  core  of  the  above 
diameier.  It  was  then  put  into  the  mine,  where  it  has 
been  used  steadily  during'  the  past  12  months  for  exploring 
tbo  hanging  and  footwalls  of  the  mineral  dej)oait,  which 


are  respectively  a  hard  blue  and  often  silicified  limestone 
and  a  brown  dolomitic  limestone.  In  the<;e  rocks  the 
machine  drills  at  the  rate  of  1  ^in.  to  2in.  per 
minute ;  or  in  a  shift  of  eight  hours,  allowing  for  all 
delays  essential  to  diamond  drill  work,  the  progress  made 
varies  from  6ft.  to  32ft.,  depending  upon  the  character  of 
the  rock.  The  average  per  shift,  allowing  for  time  lost  in 
moving,  setting  up  and  drawing  cores,  is  15ft.,  one  drill 
man  and  one  helper  being  employed.  About  4,400ft.  have 
been  drilled  to  date  of  writing,  July  6th,  1891.  The  exact 
cost,  including  all  expenses,  has  been  68  cents  per  foot. 
This  is  rather  higher  than  was  expected,  and  it  is  thought 
that  it  can  be  reduced. 

ReceiiLly  finding  that  the  7J-b.p.  hoist  at  the  head  of 
one  of  the  inclines  was  getting  too  small  for  the  work 
reijuire:!,  it  was  removed  to  another  part  of  the  mine  where 
it  could  be  advantageously  employed,  and  a  25-h.p.  C.  &  C. 
electric  motor  put  in  its  place.  The  larger  motor  is  geared 
so  us  to  raise  a  load  of  3,0001b.  up  a  60deg  incline  275ft. 
per  minute.  It  is  capable,  by  actual  timing,  of  making  the 
round  trip  From  a  depth  of  550ft.,  with  a  load  of  3,0001b. 
in  three  minutes. 

At  the  time  of  writing,  the  company  is  about  to  apply 
electrical  power  for  runnitig  a  small  machine  shop  and  its 
timber-room  and  carpenter  shop.  It  ia  also  proposed  in 
the  near  future  to  employ  an  electrical  locomotive  for 
surface  tramming. 

A  contract  has  been  made  with  the  Thomson- Van 
Dopoele  Electric  Mining  Com[mny  by  which  this  company 
is  soon  to  receive,  upon  trial,  a  Thomson-Van  Depoele  elec- 
tric percussion  drill,  and  a  motor  transformer  for  supplying 
the  drill  with  a  current  of  220  volts  from  our  500volt 
mains. 

The  main  working  galleries  of  the  mine  are  lighted  by 
electricity,  the  current  for  which  is  taken  from  the  power 
mains,  and  five  lOO-volt  incandescent  lamps  are  connected 
up  in  scries.  As  the  light  produced  is  found  to  be  sufificient 
and  the  life  of  tbo  tamp  is  thereby  prolonged,  six  of  these 
lamps  are,  in  most  cases,  placed  in  scries  with  each  other. 
Eight  h.p.  of  electrical  energy  is  now  employed  for  lighting 
purposes. 

The  recognised  advantages  of  electrical  power  for  mining 
purposes  may  be  briefly  summarised  as  follows  : 

1.  It  can  be  transmitted  long  distances  with  small  loss, 
thus  making  it  possible  to  use  [wwer  at  such  a  distance 
from  its  source  as  would  render  it  otherwise  unavailable,  as 
in  the  case  before  us. 

2.  The  conductors  for  conveying  electrical  power  from 
one  point  to  another  require  less  space,  are  more  easily  put 
in  place  and  repaired,  are  easily  tapped  for  branch  circuits, 
and  form  a  more  flexible  system  throughout  than  any  other 
mode  of  transmission  permits. 

3.  The  electrical  system  is  ideal,  viewetl  from  the  stand- 
point of  cleanliness. 

4.  The  stations  for  utilising  electrical  power  can  be  made 
to  occupy  a  minimum  space. 

5.  If  this  system  does  not  assist  ventilation,  it  does  not, 
on  the  other  hand,  vitiate  the  air  in  the  mine  workings. 

After  three  years'  use  under  the  varying  conditions  of 
mitdng  work  the  electric  current  of  500  volts  has  proved 
itself  free  from  danger  to  life,  and  has  caused  no  incon- 
venience further  than  one  or  two  severe  shocks.  Even  the 
risk  of  receiving  a  shock  has  proved  sufficient  to  suppress 
the  spirit  of  investigation  with  which  some  men  are 
endowed.  The  best  illustration  of  the  convenience  and 
flexibility  of  tbo  system  is  the  diamond  drill,  where  the 
conductors  are  unwound  and  strung  up  as  the  drill  moves 
along,  or  taken  down  and  coiled  up,  as  may  be  desired. 


UNDERGROUND  HAINS.-VIIL 


■ 


MESSRS.  LATIMER  CLARK,  MUIRHEAD.  AND  CO.'S 
SYSTEM. 

The  three-wire  system  of  underground  mains   in   iron 
conduits  devised  by  Messrs.  Latimer  Clark,  Muirfaead,  and 
Co.,  first  used    by  the  St.  James  and  Pall    Mall  Com- 
pany, is  illustrated  herewith.     In  this  system  the    maU\& 
I  ar«  .  formed  ot  c^yi^v  ^\.t\y&  \aA^  ^A.^Ni'a.'^*^  ^j6.vt>R^  xk\^\w 
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porcelain  insulators  of  special  shape,  the  whole  being  laid 
in  caat-iron  condnits. 

The  number  of  copper  strips  used  varies,  being  propor- 
tioned to  the  current  which  is  to  flow  through.  In  the 
largest  size,  eight  strips  are  fastened  together  with  gun- 
metal  clips.  In  the  illustration,  A  shows  the  trough-shaped 
cast-iron  box  forming  the  conduit;  they  are  made  3ft. 
or  6ft.  long  as  desired.  BB  are  loose  caat-iron  ends, 
also  trough-shaped,  which  connect  tho  lengths  of  conduit 
together ;  these  are  made  of  a  loose  fit,  so  as  to  allow  of  a 
slight  set,  and  the  actual  joint  is  made  by  running  lead  into 
the  groove  shown  at  C.  A  caat-iron  cover  rests  on  a  ledge 
inside  the  trough,  and  the  joint  is  kept  watertight  by  hemp 
and  red  lead  packing. 

The  copper  mains  are  carried  upon  porcelain  bridges, 
D,  of  special  shape,  which  rest  on  the  bottom  of  the 
trough,  but  allow  free  passage  for  any  water  which  may 
enter.  For  this  purpose  also  the  troughs  are  always  laid 
with  a  slight  slope  towards  tho  junction-boxes.  To  keep 
the  mains  in  position,  a  saddle-shaped  porcelain  distance- 
piece,  or  "  jockey,"  E,  is  dropped  over  the  strips  between 
each  pair  of  porcelain  bridges  to  prevent  any  chance  of 
short-circuit. 


In  all,  about  seven  miles  of  mains  have  been  laid  bj  tli 
St.  James's  and  Pall  Mall  Company,  and  at  the  praas 
moment  supply  is  carried  on  for  37,000  lamps  of  S  tp 
through  these  mains,  and  the  number  is  being  added  ta 
daily.  The  plant  in  running  order  amounts  to  22,000  kjt, 
and  a  current  of  10,000  amperes  can  be  put  on  the  miia 
The  copper  in  the  mains  is  laid  in  two  sizes  only,  ordimr; 
mains  having  four  square  inches  of  copper  (16,  ^  od 
1'6)  cross-section,  and  the  branch  mains  of  two  sqoia 
inches  cross  section.  The  feeder  mains  suppljdng  Um 
northern  half  of  the  district,  which  will  ultimately  hd  uietf 
as  a  trunk  main  between  the  two  central  stations,  \asi 
total  cross-section  of  eight  square  inches  of  copper  over  tti 
threo  conductors,  and  is  probably  the  largest  elertrie 
lighting  main  yet  laid.  The  use  of  heavy  copper 
and  low-tension  dynamos,  it  is  claimed,  have  enabled 
station  to  deliver  a  higher  percentage  of  the  current  f 
rated  than  is  possible  either  with  high-tension  dynamoe  id 
transformers,  or  with  low-tension  systeni  using  accanji^ 
lators.     The  district  in  which  this  system  is  employed  a 

Eeculiarly  suited   to   its   employment,    and    both  Mem 
latimer  Clark,  Muirhead,  and  Co.,  the  contractors,  as  vtl 
as  the  St.  James's  and  Fall  Mall  CompaDy  and  their  tm- 
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Mesarfl.  Latimor  Clark,  Muirhead  and  Co.'fl  Underground  Maine. 
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The  branch  service  mains  to  the  houses  consist  of  well- 
insulated  cable,  drawn  into  a  wrought-iron  pipe,  and  the 
pipe  itself  is  screwed  into  a  boss  cast  for  this  purpose  on 
certain  troughs,  one  of  which  is  laid  between  each  two 
houses  along  the  street.  In  the  figure  the  positive  and 
negative  mains  are  marked  G,  and  the  intermediate  main 
H.  The  branch  leads  are  secured  to  the  mains  by 
soldering.  The  separate  strips  of  copper  of  which  the 
mains  are  composed,  are  fastened  together  at  intervals  by 
gunmetal  clips. 

Junction-boxes  are  built  at  frequent  intervals  of  brick, 
with  cast-iron  frame  covers  and  stone  centres.  These 
junction -boxes  are  suitably  drained,  and,  as  above 
mentioned,  the  culvert,  wherever  possible,  is  laid  with  a 
fall  to  the  junction-box.  Wherever  this  is  not  possible — for 
instance,  where  a  dip  occurs  and  the  culvert  cannot  be 
drained  direct — a  syphonbox  atid  hydrant  is  fitted,  so  that 
any  water  that  may  collect  can  be  pumped  out  in  tho 
manner  that  is  customary  with  gas  mains. 

At  the  junction-boxes  the  copper  mains  can  easily  be 
disconnected  for  testing  or  for  making  connections.  To  do 
this  while  the  current  is  on,  the  connection  between  two 
sections  is  first  shunted  by  two  copper  clips,  joined  by  an 
insulated  Hexible  cable  ;  the  connection  ia  then  broken,  and 
the  service  main  joined  to  the  severed  cable,  which  is  after- 
wards reconnected. 

The  mains  are  served  by  feeders,  and  from  each  feeder 
point  pilot  wires  are  brought  back  to  the  station,  so  that 
iho  potentitd  cau  be  regulated. 


getic  engineer,  Mr.  Sydney  Dobson,  must  be  congr&toIaU^ 

on  the  success  which  is  attending  their  eOorts. 


THREE-PHASE  ALTERNATE^  CURRENT  MOTOR. 


We  have  already  referred   to  the  work  of   Mr.  C.  £.  L  I 

Brown  in  connection  with  the  three-phase  system.  Tht 
remaining  part  of  the  system — viz.,  the  motor — has  now  u- 
be  considered,  for  we  hare  previously  described  the  dyuat^ 
and  transformer. 

Mr,  Brown  started  his  investigation  with  the  intention  d 
avoiding  any  sliding  contacts  with  motors,  as  only  in  thii 
way  is  it  possible  to  approach  the  ideal  apparatus  fee 
practical  work,  Mr.  Brown  took  up  the  study  of  the  molli- 
phase  current  in  the  middle  of  last  year.  By  mmm  d 
this  system  he  perceived  a  way  to  obtain  a  prac^ 
motor.  At  the  same  time  it  was  reported  thai  tie 
Allgemeine  Electricitjita  GeseJlschaft  in  Berlin  had  wocW 
in  this  direction,  and  had  obtained  satisfactory  results^  h 
consequence,  the  Oerlikon  Works  put  themselves  in  cob- 
municatioa  with  this  firm.  The  result  was  that  both  final 
united  to  improved  the  multiphase  system*  In  Auipitf 
taat  year  a  li-h.p.  motor,  having  no  sliding  coDtacts,  wu 
finished  in  Oerlikon  after  Mr.  Brown's  design.  This  mobx  I 
must  be  regarded  as  the  first  real  commercial  multiphtfi 
motor  constructed  up  to  that  date.  In  this  motor  for  thi  I 
tot  Umo  a  hole  armature,  in   connection  with  Gramaffl 
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ENCORE  OKONITE. 

The  attention  devoted  to  the  Okonite  Comv-:.. 
has  not  resulted  in  its  vindicatiou.  A  sla&luij 
onslaught,  in  the  issues  of  Monday  and  Toesd^, 
has  been  made  against  it  in  the  columns  of  m 
financial  contemporary  the  Oracle,  If  eva  i 
company  was  in  a  bad  way  it  is  the  Okonite,  m 
the  sooner  the  shareholders  institute  a  rigid  ini^ 
tigation  of  all  that  concerns  their  property,  lb* 
soon  er  they  will  save  some  remnant  of  the : 
money.  Since  the  appearance  of  onr  article  U^ 
week,  a  copy  of  the  original  prospectus  of 
company  has  been  handed  to  us.  This  pi 
will  not  bear  much  investigation  in  the  light 
recent  events.  A  clause  in  the  prospectus  re 
"  The  two  businesses  will  be  taken  over  as 
concerns  from  Ist  January,  1890,  from  which 
the  profits  made  will  be  for  the  benefit  of 
company."  In  considering  this  clause  it 
be  remembered  that  the  company  was  not  flc 
till  July,  1890,  and  the  prospectus  has  the  foUoi 
estimated  future  profits  : 

ProBta  for  the  period  ending  Ist  July,  1891. 

Profits  already  earned     .     .     .     and  accmizig   to   this 

coniiMiny     £17,113 

Pro6t«  already  earned     .     .     .     and  aocrulog  to  this 

•...«.«••      ^0* 


company 


£aO.U3 


These  profits  were  earned  respectively  in  Aniena 
and  in  England,  and,  as  has  been  said,  most  resdea 
of  the  prospectus  looked  upon  this  Jt'20,000  as  utilia&fale 
for  dividends.     However,  they  have  now  found  ont 
their  mistake.    The  framers  of  the  prospectus,  in  lh« 
exuberance  of  their  spirits,  estimated  the  profits  for 
the  succeeding  twelve  months  not  at  the  same  rsie  u 
diuring  the  six   months  of  which  the  profits  woe 
known,  and  so  the  estimate,  instead  of  doubling  the 
profits    for   the   double   period,   giving    a    probable 
£40,22G,  runs  the  amount  up  to  £5G,390  for  the 
first  year  of  the  company's  business,  to  £80,000  for 
the  second  yuar,  and  still  more  for  the   third.    We 
are  very  much  inclined  to  think  the  Courts  would 
hold  the  prospectus  to  be  fraudulent,  and  that  share- 
holders, if  they  desire  it,  will  be  able  to  recover  theii 
money  from  the  directors.     Upon  the  face  of  it,  the 
prospectus    is    very    hazy.      The    businesses  wew 
boupht  as  from  January  1,  and  therefore  we  contend, 
whatever   may  be  said  to  the  contrary,  were  pur- 
chased for  a  sum  according  to  the  valuation  on  Uut 
day,   and   no   other  reading  of  the  clause    in  the 
prospectus  will  prove  it  otherwise.     The    purchase 
price   was    i;324,990,    all    debts     being     paid     &Dd 
received  up   to  the   1st   January.     How,  then,  con 
the  profits  from  January  1st  to  July  lat  be  included 
in  the  purchase-money  ?  The  balance-sheet  assume* 
that  the  businesses  were  bought  as  valued  ou  tbe 
24th  June,  because  the  agreement  was  made  on  tbrt 
day.      Prospective  profits   were  not   valued  in  OB 
January  Ist.   The  price  paid  therefore  was  f  324,990« 
and  as  the  value  of  the  plant,  machinery,  and  stock- 
in-trade  was  i'107,733,  the  enormous  sum  of  i;217.2y 
was    paid    for   goodwill — and  promotion. 
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it-egg  was  divided  equally  between  original 
and  promoter  vendors,  it  would  give  them 
00,000  apiece.  The  addition  of  Jb'217.257 
requisite  capital  is  watering  with  a  ven- 
Tben  again  the  prospectus  speaks  of  the 
168 "  as"  in  full  operation,"  gives  no  hints 
Bive  outlays  to  be  immediately  undertaken, 
within  twelve  months  of  the  floating  of  the 
frit  is  admitted  that  a  sum  of  £'55,615  has 
pent  in  acquiring  land  and  increasing' 
U7,  etc.  The  prospectus  takes  credit  for  an 
e  working  balance  of  J£110.000.  Half  the 
[  capital  has  gone  in  these  extensions. 
',  as  we  showed  last  week,  according  to  the 
ffi  of  the  balance-sheet,  another  £71,-159  has 
increasing  stock.  No  matter  bow  you  look 
K)mpany,  it  has  no  real  working  capital,  and 
able  liquid  assets  are  insufficient  to  pay  its 
B.  It  can  only  get  money  to  pay  dividends  by 
rid  of  stock.  In  America,  okonite-covered  wire 

0  a  limited  extent.  In  England,  the  sale  is 
mjted  indeed.  As  the  chairman  is  reported  to 
ud,  the  cable  companies  won*t  touch  okonite  : 
Uieve  in  guttapercha.  The  electric  light  coui- 
fwon't  touch  it  because  it  is  too  dear.     Then 

1  earth  will  buy  it  to  the  extent  necessary  to 
B  dividends  in  this  gigantic  concern  ?  Take 
hat  curse,  watered  capital,  and  the  concern  is 
Dtedly  sound  ;    with   the   watered  capital    we 

to  predict  wc  shall  soon  hear  the  last  of  the 

Company.  This  is  not  the  only  company 
►roceedings  we  intend  to  keep  well  before  the 

pze,and  in  other  cases,  as  in  this,  we  shall  have 
of  the   financiai  papers.     It  ia  a  cruel  thing 

dustry  when  promoters  can  float  companies 
lapital  out  of  all  proportion  to  the  real  value 

ncern.  It  may  be  assumed  from  the  balance- 
lat  okonite  was  boomed  to  sell.  The  pros- 
gives  profits  in 

I  business  aluiie  for  year  ending  Dec,  '87  £7,752  18    7 

„  „  „        Dec,  '88  10,568    3  10 

„  ,,  ,,         Doc,  '89  23,895     8    5 

„     tiatiinaUd  „         Doc.,  '90  41,237    2    3 

Cnglibh  business  made  £4,000  profit  in  1BB9, 
(estimated  to  make  profits  of  i;6,CK)0  in  1890. 
total  actual  profits  for  twelve  months  (except 
onth  for  American  returns)  after  the  com- 
took  over  the  business  was  only  a  paltry 
il.  Ts.  lOd.  What  a  dreadful  falling  off.  Have 
Btomers  deserted  them?  There  is  the  promise, 
is  the  performance?  Be  it  recollected  that 
3fits  for  the  half-year  after  the  businesses  were 
ised  by  the  company  to  the  time  the  company 
charge,  are  said  to  be  £21,711,  nearly  as 
AS  in  the  next  twelve  months.  That  will  do  for 
asent.  Perhaps  someone  acquainted  with  the 
facts  will  kindly  controvert  our  statements  and 
.  We  may  ask  these  questions  in  addition  : 
nade  the  valuation  of  stock  for  the  purposes 
I  bfidance-shtiet  V  Upon  what  basis  was  this 
km  made?  Beaders,  we  conclude  with  one 
extract  froui  the  prospectus:  '*The  rcmark- 
knd    rapid    progress    of   that    company    (the 


Okonite  Company  of  New  York  —  one  of 
those  purchased)  has  placed  it  among  the  most 
solid  industrial  undertakings  of  America."  Go  to 
the  Crystal  Palace,  and  see  that  firework  commonly 
called  a  rocket.  Behold  it  soareth  upw*ards  rapidly 
and  triumphantly,  like  the  Okonite  Company  afore- 
said ;  it  reaches  its  maximum  height,  the  propelhng 
power  is  expended,  and  lo,  it  falleth  as  rapidly  as  it 
heretofore  ascended,  till  it  is  lost  in  darkness  and 
obscurity. 


THE  CRYSTAL  PALACE. 

Ten  years  or  so  ago  an  exhibition  at  the  Crystal 
Palace  followed  swiftly  on  one  at  Paris.  The  latter 
had  opened  out  a  new  era.  Till  its  advent  the 
dynamo  and  the  incandescent  lamp  were  little 
understood.  The  possibilities  of  electric  lighting 
were  concentrated  in  the  arc  lamp,  and  the 
rauch-talked-of  **  division  of  the  light."  The 
Paris  Exhibition,  and  especially  the  Swan 
exhibit,  opened  the  eyes  of  electricians  to  the 
fact  that  arc  lighting  must,  so  far  as  interior 
work  was  concerned,  give  place  to  incandescent 
lighting.  The  Crystal  Palace  Exhibition  drove  home 
the  moral,  and  since  then  the  construction  of  the 
dynamo  has  been  considerably  modified,  and  incan- 
descent lighting  has  become  the  most  important 
factor  in  this  branch  of  industrial  work.  Ten  years 
is  not  a  long  period  of  time,  yet  it  has  been  sufficient 
to  witness  a  convulsion  in  the  industry  almost  blot- 
ting it  out  of  existence — a  financial  boom  followed  by 
a  financial  gloom.  Gradually,  however — thanks, 
principally,  to  shiplighting — the  struggling  firms 
gained  footing,  good  work  paved  the  way  to  public 
belief  in  the  new  illuminant,  the  gloom  passed  away, 
and  there  has  come  a  period  of  increasing  activity. 
Meanwhile,  other  developments  of  electrical  appli- 
cations are  claiming  attention.  In  America  electric 
traction  has  gone  ahead,  and  soon  seems  destined  to 
be  used  upon  the  majority  of  tram  lines,  generally 
known  across  the  Atlantic  as  street  railways.  In 
England  electric  traction  has  had  an  uphill  fight. 
The  conditions  are  very  different,  yet  it  ought 
to  have  made  greater  progress.  Volk,  at  Brighton, 
built  the  first  English  line,  and  though  at  one  time 
or  another  this  line  has  been  subjected  to  disasters 
firom  the  elements  and  financial  difficulties,  it  is  still 
very  much  to  the  fore  at  Brighton,  and  we  believe 
Mr.  Volk  has  been  enabled  to  once  more  personally 
take  charge  of  the  line.  The  praises  of  Mr.  Volk 
have  not  been  sung  by  newspapers  like  the  praises 
of  Edison,  but  that  is  because  English  newspapers 
in  ninety-nine  cases  out  of  a  hundred  neglect  to  find 
out  what  is  done  under  their  nose  in  order  to  belaud 
a  foreigner  whose  word  they  take  and  whose  work  is 
ancient  Chaldaic  to  them.  You  never  find  the 
great  London  dailies  inserting  a  paragraph  about 
Crompton,  Kapp,  Mordey,  Esson,  Hopkinson, 
Ferrauti,  Parker,  or  one  of  a  score  of  others  who 
might  be  named,  because  they  reside  and  do  their 
work  among  us ;  but  hardly  a  week  passes  without 
it   being  dimied  into  us    that  someone  in  France, 
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Germany,   or  America   has    discovered   something 
wonderful. 

But  what  has  all  this  to  do  with  the  Crystal 
Palace?  Another  electrical  exhihition  is  to  be 
held  therein,  to  open  at  the  beginning  of  the  new 
year.  It  is  said  that  over  200  applications  for  space 
have  been  made,  and  presumably  the  majority  of 
these  applications  have  been  made  by  Englishmen. 
If,  as  we  trust  they  will,  the  exhibits  are  truly 
representative  of  the  industry  in  England,  we  fore- 
tell that  in  no  other  couiitry  in  the  world,  except 
perhaps  in  America,  could  so  great  a  variety  and 
so  admirably  designed  and  executed  machines  be 
sent  to  an  exhibition.  The  display  at  the  Crystal 
Palace  offers  an  opportunity  for  English  makers 
to  assert  their  general  superiority,  and  to  show 
the  world  that  in  no  single  electrical  department 
can  they  be  approached,  much  less  surpassed. 
Here  and  there,  in  other  countries,  are  firms  of 
the  highest  repute  ;  but  in  England  we  have 
a  large  number  of  manufacturers,  any  one  of 
whom  could  make  an  exhibit  that  would  worthily 
represent  the  country.  If  it  is  worth  holding  an 
exhibition  at  all,  it  is  worth  while  striving  by  every 
means  to  make  that  exhibition  a  success. 

Last  Saturday  the  foundation-stone  of  a  central 
station  was  laid  (under  the  auspices  of  the  Electric 
Installation  and  Maintenance  Company,  and  the 
contractors,  Messrs.  J.  E.  H.  Gordon  and  Co.)  by 
Colonel  Loyd.  The  work  at  this  station  is  to  ha 
hurried  on  in  order  to  supply  current  to  those 
who  require  it  at  the  forthcoming  exhibition. 
Subsequently  the  station  will  supply  light  for 
the  district.  Every  effort  is  being  made  by  the 
Palace  authorities  to  induce  manufacturers  to 
exhibit  to  advantage,  and  we  are  quite  sure  the 
technical  journals,  whatever  the  dailies  may  do,  will 
describe  the  exhibits  as  faithfully  and  as  lengthily  as 
is  necessary.  The  Crystal  Palace  has  a  history 
unique  in  exhibitions.  It  was  built  for  the  first 
Great  Exhibition.  Under  its  roof  a  number  of 
exhibitions  have  been  held.  Its  management  is 
therefore  used  to  supply  the  requirements,  and  know 
exactly  what  is  wanted.  Its  situation  makes  it 
fairly  easy  of  access,  the  train  service  is  by  no 
means  bad,  and  it  offers  many  inducements  to 
visitors  in  addition  to  the  exhibition — hence  may  be 
supposed  to  be  more  attractive  than  would  another 
building  devoted  only  to  the  purpose  of  the  exhibition, 
The  history  of  many  exhibitions  would  have  to 
contain  a  chapter  solely  devoted  to  procrastination, 
instabihty  of  mind,  and  regi'ets.  Many  a  manufac- 
turer first  thinks  he  will  exhibit,  then  that  he  won't, 
and  so  puts  off  the  application  for  space  till  too  late. 
Then  during  the  existence  of  the  exhibition  and  ever 
after  he  regrets  not  having  exhibited.  Others  regret 
having  exhibited  in  a  half-hearted  manner.  No 
exhibition  of  repute  passes  without  making  the  repu- 
tation of  some  firm  and  laying  the  foundation  its 
fortune.  Over  and  over  again  has  this  been  seen. 
An  unknown  Hv  niakes  a  taking  exhibit,  gets 
known,   obtaij  ''ents,  and  opens   up  good 


business.     Exhibiting  does  not  pay  when  done  ai 
half-hearted  manner,  but,  like  advertising,  it 
when  properly  engineered.    We  trust,  ihen, 
forthcoming  exhibition  may  be  worthy  of 
in  which  it  is  held,  of  the  individual  exhibii 
of  the  country  generally. 


SUBMARINE  CABLES  IN  WAB 


\ 


Sir  Samuel  Baker,  in  an  article  to  thi 
Graphic  of  last  Saturday  on  routes  to  India 
East,  points  a  moral  to  his  tale  by  so 
with  France.  He  assumes  conditions, 
place,  existing  as  at  present,  and  in  the 
we  have  left  Egypt,  Malta,  and  Gibraltar, 
that  under  existing  conditions  the  control  of 
stations  means  supremacy  at  sea.  But  ibe 
drift  of  this  article  is  outside  our  special 
However,  Sir  Samuel  touches  upon  ''Cablei,' 
matter  is  germane  to  our  columns.  He 
what  would  happen  in  the  event  of  war 
that,  "In  a  few  hours  all  the  subm 
would  be  cut,  and  we  should  be  bereft 
graphic  news  from  the  outside  world." 
all  due  deference  to  Sir  Samuel  Baker*8  kno^ 
of  the  subject,  we  cannot  accept  his  dictel 
regards  cables.  His  views  need  corroboration! 
they  can  be  accepted  in  this  particular.  He 
to  infer  that  in  case  of  a  war  with  France  tli^ 
ships  would  be  able  to  destroy  all  cabMP 
difficult  to  imagine  how  this  could  happen 
with  Kussia  aUied  to  France.  It  is  admiUc 
we  should  be  paramount  in  the  Indian  Oce« 
it  must  not  be  forgotten  that  cables  now 
both  sides  of  Africa.  A  dash  through  the  Si 
Gibraltar,  or  from  the  Channel,  might  \ 
French  vessel  to  cut  the  cable,  but  the  dela]? 
from  such  breakage  would  be  reckoned  b; 
hours.  It  may  at  once  be  admitted  t 
links  of  the  Eastern  Company  through 
and  their  cables  in  the  Mediterranean, 
be  rendered  useless,  though  it  is  doul 
all  the  links  could  be  severed.  The 
Pacific  cable  would  give  another  and  a 
tampered  with  telegraphic  route  to 
Altogether,  a  closer  study  of  the  question 
show  that  cables  cut  at  one  or  half-a-dozo 
will  by  no  means  prevent  commxmication 
an  easy  matter  to  grapple  in  deep  waters, 
cables  are  cut  in  sbailow  water,  proper] 
vessels  will  pick  up  and  send  message 
the  exposed  ends.  Is  it  positively  certi 
that  precautions  have  not  been  taken 
instances? 
to  break 

commmiications  to  pass  without  any  tro^ 
soever.     Before,  however,  absolute  proof 
contention  of  Sir  Samuel  Baker  can 
must  Icnow  what  cables  would  probably 
at  what  points.     The  various  alternative 
overcoming  the  difficulties  can  then  be 
explained. 
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and  that  should  an    attempt  I 
a  cable,  a  privately  laid  loop  maj 
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LITERATURE. 


1  and  Atomic  Energy.     Part  II,  :  Beat.     By  Fredebzok 

^^Iajok.      Eyro  aud  Sfjottiswoodo. 

t>  is  enough  to  drive  any  reader  from  a  book  which  has 
^    sentences    upon    the    first   |>age    as :    "  The  tnatho- 
..^cal   suBtension   of    a   particular   rendering   of    el!ects 
Belting   from   one    manifestation  of   Nature's  force   haa 
h^l)li3hed    a   particular   form    of    mechanical    reasoning 
►licable  to  eflTects  resulting  from  gravitation — regarded  aa 
3pendcnt  power — but  not  to  power  from  which  it  and 
2r  phases  of  energy  emanate."     Further  on  we  find: 
'  'Mie  characteristic  ot  an  '  electric  state '  is  that  a  body  ia 
"ecurring  times  continuously  dilated  with  particular  con- 
--nents  of  general  interstical  fluids  in  one  direction  more 
»i  in   others — therefore,  with   reverse  effects  in  other 
actions  where,  according  to  influences  of  other  bodies 
Mit  it,    it  continuously   loses   such    constituents."      In 
er  words,  the  author  imagines  a  flow,  or  Huid,  or  ether, 
something   analogous   to   the    usual    imaginary    lines 
force.      There   ia  nothing,  however,    in   this   book   to 
•ve  his  convention  better  or  oven  as  good  aa  the  ordinary 
^vention  ;  it  is,  in  fact,  almost  entirely  speculative  roean- 
cing  away  into  the  blue  empyrean  without  any  attempt  to 
k-ness  the  vague  generations  to  the  use  of  practical  calcu- 
•^ions.     It  is  one  of  the  finest  attempts  of  how  not  to  do 
with    which    modern    literature    is  acquainted.     New 
^gestions  should  not  be  promulgated  unless  they  render 
^>re  easy  the  calculations  relating  to  practical  work  or  Ittad 
more  jjerfect  results.    At  the  present  time  we  can  under- 
rid  Prof.  Tyndall,  but  find  Mr.  Major  incomprehensible. 
be   fault   no  doubt  is   due   to   malformation    of    brain 
J'^TUcture,  and  is  our  misfortune.     Till  a  remedy  is  found 
^^^r  such  a  mental   failing,  wo  must  recommend  others  to 
t^udy  Prof.  Tyndall  in  preference  to  Mr.  Major. 


FORTY-EIGHT  THOUSAND  VOLTS. 
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There  is  little  doubt  that  good  results  will  ensue  through 
the  holding  of  the  Frankfort  International  Electrical 
Exhibition,  which  terminated  on  Monday  evening,  after 
being  open  for  just  over  five  months.  Many  people  are  of 
opinion  that  exhibitions  are  of  little  value,  whilst  others 
hold  the  opposite  view  ;  but  we  imagine  that  all  will  agree 
with  us  in  stating  that  the  exhibition  in  que^dtion  has 
demonstrated  the  practicability  of  utilising  very  biKh- 
teneion  current  for  the  long-distance  transmission  of  elec- 
trical energy. 

At  midday  on  Monday  a  *'  Festsitzung,"  or  luncheon,  took 
place,  when  complimentary  addresses  were  given  concerning 
the  success  of  the  exhibition  and  its  industrial  importance 
by  Mr.  Leopold  Sonnemann  (chairman  of  the  presidential 
committee),  by  Prof,  von  Helmholtz,  Dr.  von  Miguel  {the 
German  Minister  of  Finance),  by  Mr.  Adickes  (honorary 
president),  and  by  various  others.  This  brought  the  formal 
proceedings  to  an  end,  but  the  doors  of  the  exhibition  wore 
only  closed  at  11  p.m. 

As  our  readers  are  already  aware,  the  Frankfort  Exhi- 
bition haa  been  made  the  meeting-place  of  various  learned 
societies,  German  municipal  authorities,  of  representatives 
of  the  Glasgow  and  Dublin  Town  Councils,  and  of  various 
Other  public  and  private  bodies.  The  diflerent  applications 
of  electricity  have  been  fully  shown,  and  the  object  of  the 
exhibition — namely,  the  rendering  popular  of  such  appli- 
cations^bas  been  amply  attained.  The  most  important 
event  has  naturally  been  the  electrical  transmission  of 
power  from  Lauflen,  on  the  Neckar,  to  the  exhibition,  a 
a  distance  of  about  108  niile.s.  The  pressure  of  the  current 
used  was  about  20,000  volts,  a  potential  which  had 
never  previously  been  employed  for  practical  purposes,  and 
the  success  from  a  working  point  of  view  has  been  so 
remarkable  that  others  have  been  stimulated  to  similar 
efiarts.  Messrs.  Siemens  an<3  Halskc,  for  instance,  were 
not  desirous  of  being  outstripjwMl  hy  the  Allgemeino  Elec- 
tricitiits  Gesellschaft  and  the  Oerlikon  Maschinenfabrick, 
who  carried  out  the  Laufien-Franktort  installation,  and  for 
this  purpose  the  first-mentioned  invited  on  Saturday 
evening   last,    17th   inst.,   a  select  assembly    to    witness 


experiments  with  current  at  40,000  volts.  Electrical 
energy  at  this  enormous  potential  was  provided  by  means 
of  two  oil  transformers,  with  the  secondary  windings  placed 
in  series,  and  the  current  was  used  to  feed  400  incandescent 
lamps  arranged  in  series.  Previous  to  the  switching  on  to 
the  lamps,  tests  were  made  is  in  the  case  of  the  LautTen 
plant ;  one  experiment  being  made  up  to  as  much  as  48,000 
volts  \  The  whole  of  the  tests  were  satisfactory,  and  the 
lamps  gave  a  steady  light. 

By  these  experimenU  and  the  success  of  the  20,000-volt 
plant,  a  great  future  ia  undoubtedly  opened  up  for  the 
utilisation  of  electrical  energy  for  transmission  over  con- 
siderable distances  for  various  purposes,  and  if  in  only  this 
instance,  the  Frankfort  Exhibition  may  be  regarded  as 
having  been  signally  successful. 


NEW  INSTALLATIONS  AT  MESSRS.  ARTHUR   AND 
CO.S  WORKS,  GLASGOW,  AND  ELSEWHERE. 


The  new  works  which  have  recently  been  erected  by 
Messrs.  Arthur  and  Co  ,  of  Glasgow,  at  William-street, 
Anderston,  have  been  lighted  throughout  by  electric  light, 
the  whole  of  the  electrical  work  having  been  carried  out 
by  Messrs.  Ernest  Scott  and  Mountain,  Limited,  electrical 
and  general  engineers,  Close  Works,  Nowcastle-on-Tyne, 
under  the  superintendence  and  to  the  specification  of  Mr. 
W,  A.  Bryson,  consulting  electrical  engineer,  Glasgow.  The 
present  plantconsistsof  two  Tynecompound-wounddynamos, 
each  machine  being  cajtable  of  giving  an  outptit  of  25,200 
watts  when  running  at  a  speed  of  670  revolutions  per 
minute,  and  therefore  easily  capable  of  feeding  400  I6-c.p. 
incandeficent  lamps  each,  but  in  case  of  emergency  either 
dynamo  is  capable  of  running  up  to  a  maximum  of  000 
lights  each.  The  current  from  the  dynamos  is  taken  to 
a  very  massive  switchboard,  consisting  of  two  large 
enamelled  slate  bases  placed  one  above  the  other. 
On  the  lower  slate  base  two  coupling  switches  are 
placed,  arranged  so  that  the  dynamos  can  be  coupled  in 
parallel  or  run  singly  if  required.  Two  ampere-meters  are 
also  provided  for  measuring  the  current  flo^ving  from  each 
machine,  and  two  voltmeters  of  the  Cardew  pattern  for 
reading  the  pressure.  On  the  upper  enamelled  slate  base 
five  double-pole  main  switches  are  fixed  together,  with  five 
automatic  cut-outs.  These  switches  control  the  five  Hoors 
of  the  building  by  separate  circuits,  so  that  any  Huor  can 
be  switched  of!  from  the  dynamo-rooni.  There  are  alto- 
gether 600  16-c.p.  incandescent  lamps.  These  are  suspended 
from  the  ceiling  throughout  by  flexible  pendants,  each 
pendant  being  fitted  with  a  china  ceiling  rose,  containing 
a  fusible  cut-out  and  a  lOin.  enamelled  iron  shade.  The 
installation  was  officially  started  on  Monday,  October 
13,  Messrs.  Arthur  and  Co.'s  representatives  and  Mr. 
Bryson  being  present.  The  dynamos  ran  very  satisfac- 
torily, and  the  whole  installation  was  protiounced  a  decided 
success. 

We  understand  that  Messrs.  Ernest  Scott  and  Mountain, 
Limited,  are  extremely  busy  at  the  present  time  in  their 
electrical  department,  and  have  iti  hand  the  lighting  of 
Messrs.  Jones  Bros,  and  Co.'s  weaving-shed  at  the  Bedford 
Leigh  Now  Mills,  Bedford  Leigh,  near  Manchester.  This 
insta  11  atioD  is  precisely  the  same  size  as  the  one  at 
Messrs.  Arthur  and  Co/s,  and  they  have  recently 
supplied  the  lighting  for  the  Duiiston  flour  mill  for  the 
Co  operative  Wholesale  Society,  Newcastle-on-Tyne. 

Amongst  new  work  we  understand  they  have  in  hand 
the  lighting  of  the  Fuatiim  Machine  Cutting  ComjKiny's 
new  mill  in  Manchester,  where  they  are  supplying  two 
dynamos  each  capable  of  running  up  to  1,000  16-c.p.  i 
lamps.  They  are  also  lighting  the  Bolton  Technical 
School,  H.M.8.  "Retribution,"  Messrs.  Hood,  Haggie,  and 
Son's  works  at  Willingtonon-Tyne,  and  have  just  made  a 
contract  for  the  lighting  of  a  large  trainioj^  establishment 
at  Newmarket  for  Lord  EUesmero. 


Aberyst^th. — At  a  meeting  of  the  Town  Council  last] 
Tuesday,  it  was  decided  to  convene  a  special  meeting  topaa»J 
a  resolution  in  favour  of  applying  for  a  provisional  order. 
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A  NEW  CENTRAL  STATION- 


On  Saturday  last,  at  the  invitation  of  the  Eiectric 
Oonstruction  and  Maintenance  Company,  a  uuraber  of 
guests  assembled  to  witness  the  laying  of  the  foundation- 
stone  of  the  new  central  station  at  Wella-road,  Sydenham. 
The  district  around  the  Crystal  Palace  is  one  tluit  promises 
well  for  business,  so  far  as  lighting  is  concerned,  though 
there  may  not  be  a  large  demand  for  power.  At  the 
present  time  it  will  only  be  necessary  to  describe  the 
proceedings  of  Saturday,  leaving  for  the  future  the  descrip- 
tion of  the  work  as  it  progresses.  The  station,  as  designed, 
will  in  the  first  place  receive  engines  of  about  1,000  h.p., 
which  will  drive  Wolverhampton  dynamos.  It  is  intended 
to  complete  the  station  in  time  for  the  opening  of 
the  Crystal  Palace  exhibition,  and  will  first  of  all 
supply  current  for  use  during  the  exhibition.  While 
current  is  so  being  used  the  mains  necessary  for  dis 
tributing  the  energy  in  the  district  will  ba  laid  and  the 
houses  wired,  so  that  the  light  can  be  obtained  about  the 
time  of  closing  the  exhibition.  It  will  be  seen  from  the 
report  of  the  London  County  Council  that  due  application 
has  been  made  for  laying  these  mains,  and  that  the  applica- 
tion has  been  granted.  But  to  the  work  of  Saturday.  The 
guests  arriving  at  Upper  Sydenham,  wended  their  way  to 
the  site  of  the  central  station  at  Springfield.  The  streets 
were  made  lively  with  the  traliic,  and  the  inhabitants  of 
the  houses  round  about  turned  out  to  see  and  be  aeen. 
A  platform  bad  been  erected  and  bedecked  with  Oags. 
Had  it  not  boon  for  the  foresight  in  providing  a  platform 
moat  of  the  guests  would  have  learnt  practically  the 
detinitton  of  mud,  for  the  weather  during  the  preceding 
week  had  not  been  favourable.  If,  however,  the  augury 
of  bright  sunshine  is  worth  anything,  this  station  ought  to 
l>e  successful,  for  the  ceremony  on  Saturday  was  attended 
by  glim{)8es  of  the  luminary  now  so  seldom  aeen  in  Kngland. 
*'  Happy  is  the  work  that  the  sun  shines  on/'  was  the  text 
of  at  least  one  of  the  short  speeches.  After  the  usual 
formalities,  the  foundation-Btono  of  the  central  station  was 
duly  and  truly  laid  by  the  chairman  of  the  company,  Colonel 
Vivian  Loyd.  The  stone  has  inscribed  ii|)on  it»  "  This 
foundation-stone  of  the  Electric  Generating  Stationj  con- 
structed for  the  Electric  Installation  and  Maintenance  Com- 
pany, Limited,  was  laid  by  Colonel  Lewis  Vivian  Loyd,  D.L., 
J.P.,  on  Saturday,  17th  October,  189L" 

Previous  to  the  actual  laying  of  the  stone,  the  Rev.  A.  E. 
Kjng,  M.A.,  vicar  of  St.  Philip's,  Upper  Sydenham,  offered 
a  player,  and  Mr.  J,  E.  H.  Gordon  explained  the  plans  of 
the  company.  Music  was  not  forgotten,  and  a  variety  of 
airs  were  played  by  the  band,  concluding,  when  the  cere- 
mony of  laying  the  stone  was  over,  with  the  National 
Anthem.  The  visitors  afterwards  a<]journed  to  the  Crystal 
Palace,  where  they  were  entertained  by  the  Electric  Instal- 
lation CoBQiiany  and  the  contractors  (Messrs.  J.  E.  H. 
Gordon  and  Co.).  The  toasts  proposed  and  replied  to  were, 
after  the  time-honoured  one  of  '^The  tjueen  and  Royal 
Family," 

*'  The  Army,  Navy,  and  Auxiliary  Forces,"  for  whom 
General  Cook  responded. 

"Success  to  the  Electric  Installation  Company  "  was  pro- 
I>08ed  by  Mr.  J.  E.  H.  Goruon,  who  entered  at  greater 
length  in  his  speech  ou  this  occasion  than  at  the  previous 
ceremony,  as  to  the  aims  of  the  company.  He  exi)lained  that 
the  station  is  situated  at  Springfield,  Upf>er  Sydenham, 
about  I i  miles  from  the  Crystal  Palace,  and  will  contain 
machinery  for  about  20,000  lights,  with  provision  for  exten- 
sion. On  January  1  a  large  electricalexhibition  will  bo  opened 
at  the  Crystal  Palace,  which  will  be  of  considerably  more 
importance  than  the  exhibition  which  has  attracted  so 
much  attention  at  Frankfort.  Contracts  have  bceti  entered 
into  under  which  the  whole  of  the  pctyttrof  the  new  station 
will  be  supplied  in  the  first  iiistan  ''■rystal  Palace, 

and  there  will  abo  he  transmissioi.  "hat  of   the 
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pressure  system.      The  one    gives  greater  fi 
transmitting  current  economicalJy  to  a  distance, 
has  the   advantage  that  it  can  be   used  oooikm 
motive  power  and  in  conjunction  with  storage  latl 
inhabitants  of  Sydenham  will  have  the  advanl 
systems,  as  the  new  motor  transformer  systei 
adopted,  which  combines  the  advantages  of  the  hi 
alternating   system,   as    far  as   regards  traann 
distance,  with    those    attendmt    on   the    direa 
with   its  adaptability  to    motors    and    atorafe 
The  contractors  received  the  order  to   carry  ouV 
at  the  end  of  August.     The  buildings  were  coi 
16th  September,  and  will  be  roofed  in  in  aba 
fortnight.     The  whole  of  the  electrical  and  tt« 
ready,  and  will  be  delivered  as  soon  as   the  \a 
prepared    to    receive  it.     No  diflSctdty    is 
getting  the  station  running  by  1st  January. 

Colonel  Vivian  Loyd  replied  on  behalf  of  th 
and  then  proposed  "The  Crystal  Palace  Compan 
Mr.  Raft,  deputy -chairman  of  the  Palace,  replia 
allusions  to  the  last  electrical  exhibition  a 
the  forthcoming  one.  He  put  the  matter 
bluntly^  as  a  business  man  to  business  men,  tha 
the  Crystal  Palace  was  to  earn  and  to  save  moi 
Gahnaud  made  a  humourous  B{>eech  in  rep 
Visitors."  The  toast  list  was  exhausted  with 
**  The  Chairman,"  which,  however,  really  cai 
Colonel  Loyd  had  to  catch  a  train. 

Altogether  we  must  congratulate   the  comp 
contractors   upon    the   excellent   manner    in 
decided  to  bring  their  work  under  notice,  and 
ultimate  success  of  the  undertaking  will  be  as 
on  Saturday. 


SOME  DETAILS  OF  THE  CARE  AND  MAN 
OF  AN  ARC  LIGHTING  SYSTEM    AS 
IN  THE  MUNICIPAL  OF  ST.  LOUIS-* 
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(C(/nclnded  from  page  378, ) 

As  stated  in  the  paper,  the  average  number 
trimmer,  with  a  vehicle,  is  68.  When  one  stop) 
about  the  work,  whore  lamps  are  located  close 
easy  access,  supported  by  methods  which  enable 
to  get  quickly  at  the  lamp,  or  even  supported, 
when  they  are  placed  so  high  above  the  streeta 
like  a  small  number,  because  we  have,  as  dou 
others  have,  some  trimmcis  who  care  for  tnoi 
commercial  lamps  per  day.  But  we  have  got  ot 
this  high  altitude,  and  it  takes  a  long  time  torav 
them.  We  are  compelled  to  use  a  device  for 
lowering — a  device  which  has  to  be  lowered  an( 
order  to  prevent  its  being  meddled  with,  and  that 
each  time  thennlockingof  the  device  by  thetrimmJ 
the  crank,  lowering  and  raising  the  lamp  ;  and  i 
ure  set  on  the  kerb  line  of  the  streets,  and  pasai 
could  knock  the  device  off  easily,  the  hoisting  d< 
be  placed  up  high  out  of  reach  of  the  aides  of  tb 
and  that  necessitates  the  use  of  a  ladder  by  the 
up  to  the  hoisting  device.  It  seemed  to  me  befa 
into  operation  that  it  wouUl  be  essential  that 
have  something  of  that  sort.  We  have  a  cart, 
suit  the  requirements,  and  enabling  our  ttimme 
extra  globas,  extra  lamps,  rubber  clothing, 
keeping  the  carbons  dry,  and  any  number  of  too 
wish  (and  we  require  them  always  to  carry  a  ft 
carry  the  means  to  enable  the  trimmer  to 
ttimporary  repairs  for  the  purpose  of  removing 
or  trouble  which  he  may  find.  We  have  fom 
furnishing  our  men  with  cart  and  horse  (rcijuiri 
furnish  the  horses),  we  have  been  able  to  emph 
Oodo'  Dor  month  who  are  in  every  way  eq 
meti^^taa  we  employ  for  trimming 
lam^^  -"^  they  carry  a  stepladder  ai 
toww  .    per  day.      For   65doU.    per 
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re  the  Convetition  of  tbo  N»tji 


THE  ELECTRICAL  ENGINEER,  OCTOBER  23,  189L  401 


i  their  own  horses,  feeding;,  shoeing,  and  caring 
ID  in  every  particular,  leaving  as  only  to  supply  them 
ihiclos  and  harness.  The  cost  of  mainl^niince  for 
k  and  harness  is  not  very  great.  The  codt  of  outfil 
out  75dol6.  per  trimmer.  The  cost  of  repairs  and 
lation  of  harness  and  vehicle  is  abmit  40  [lor  cent. 
jy,  as  we  calculate  it.  That  is,  it  wfU  cost  ahout  40 
It.  of  the  investment  to  keep  it  up.  Thut  thinj^  has 
{scussed  somewhat,  and  in  some  other  places  they 
fie<i  the  use  of  carts,  and  are  not  altogether  pleased 
liem,  but  where  the  conditions  are  satisfactory,  I 
fcy  that  we  find  much  better  rcfiults  in  the  care  of 
dps  in  that  way  than  we  have  ever  experienced  with 
tie  clasa  of  help.  With  40dol,  trimmers,  such  as  we 
(  doubt  if  we  could  get  the  results  that  we  do  in 
tfier  manner.  Wo  have  got  a  very  useful  little 
which  I  presume  may  be  advantageously  used  in 
Other  places.  We  have  printed  on  it  a  form  of  tele- 
{)oIe  with  15  cross-arms  on  it  and  10  pins.  Although 
J  no  more  than  eight  pins  for  our  work  yet  w© 
hole  lines  in  carrying  our  wires  over  the  city, 
e   keep  ft  recoid  of  every  ])ole  and  wire  on  those 

4  The  location  of  the  pole  and  the  (wsitions  of  the 
on  the  pole  is  indicated  oii   the  blank.     From  the 

of  First  to  Tenth  street  circuit  No.  5  will  occupy 
b  outbiJa  }>ins  on  the  top  cross-bar,  and  the  side  of 
Bet  and  the  name  of  the  street  is  given^  so  that  by 
ice  to  that  diagram  at  any  time  we  know  the  exact 
Q  of  our  own  and  of  other  poo[dc's  wires.  In  laying 
(r  circuits  and  in  dmng  addition  work  it  is  a  very 
fent  thing  to  refer  to,  and  it  saves  lois  of  work.  It 
f  convenient  where  you  have  many  poles,  and 
Ely  where  you  have  to  run  a  mixed  line  and  inter- 
with  other  companies,  to  have  some  &uch  arrange- 
In  the  care  of  a  station,  it  is  rarely  the  practice  in 
taller  stations  to  have  anything  in  the  way  of 
Dents  except  those  furnished  by  tho  i>arcrit 
By,  and  possibly  sometimes  one  outsirle  instru- 
We  all  know  the  utter  unreliability  of  the 
•y  commercial  device  funiished  to  us  as  an 
er  by  these^  parent  companies,  and  unless  you  do 
«]y  know  the  amount  of  current,  leaks  will  creep 
B  plant,  which  I  am  sure  would  astonish  anyone  if 
ere  to  go  at  tho  umtter  carefully  and  measure  them. 
it  think  that  there  is  a  station  in  a  town  of  20,000 
ants  and  over  that  can  afTord  not  to  be  provided 
high-reading  voltmeter  (I  am  now  speaking  exclu- 
>f,  and  referring  only  to,  arc  line  circuits  that  will 
e  the  whole  dilference  of  |>oteritial  on  your  circuits 
the  operation  of  them,  bo  that  you  may  know  the 
1  of  energy  being  consumwl,  and  accurate  ammeters 
)iitial  in  onier  to  know  what  that  energy  is.  In  the 
.  have  made  a  point  of  that.  I  will  give  you  a  state 
f  a  little  test.  Until  I  had  made  the  test  and  made 
aparisotL  I  could  not  realise  that  the  difference  or 
aortunity  for  difference  was  so  great.  With  10 
»d justed  to  burn  an  average  of  46  volts  with 
perea  of  current,  the  average  number  of  watts 
10  lamps  was  436  per  lamp.  Now,  without 
^  the  adjustment  of  the  lamps  in  any  manner^  but 
increasing  the  current  so  that  the  ammeter  needle 

5  amperes  {an  increase  of  0*3  ampere,  and  you  will 
(t  the  indicator  furnished  by  our  purent  com(uinies 
i  agree  within  half  an  am[>ero),  with  an  increase  of 

of  only  0*3  of  an  ampere  tho  average  consumption 
ase  of  watts  was  524,  or  an  increase  of  20  per  cent. 
Iratts  consumed.  That  was  the  result  of  changing 
I  of  an  ampere.     When   the  current   was  increased 

give  the  lumps  10  amperes,  we  had  an  average 
of  58  volts  per  lamj)  itistead  of  -iCj  an  average  of 
tts  per  lamp,  or  an  increase  of  33  per  cent,  in  the 

consumed.  There  is  a  saving  et^iiivalcnt  to  a 
indsomo  profit  on  your  lamp.  We  all  know 
en  in  a  moderate-sized  station   someone  will  often 

I  and  think  the  lam[)s  are  not  in  good  order 
k  "What  is  the  matter  with  the  lumps?  Push 
ip."     The    ammeter    is    found    to    be    all    right, 

II  we  give  them  more  energy.  Many  of  our 
indents  want  to  have  good  1am[»s  and   they  want 

a  good  show  with  them,  and  so  they  keep  their 


lamps  bright  in  this  manner.  Now  they  will  get  just  as 
satisfactory  a  light  and  a  more  even  light,  by  having  the 
lumps  prnperiy  adjusted  and  running  thera  on  a  normal 
current,  than  they  can  possibly  get  in  this  manner,  and  be 
able  to  save  from  33  to  50  per  cent,  of  tho  energy  con- 
sumed in  those  lumps.  This  is  a  point  that  I  know  a  good 
many  of  you  have  already  looked  into,  and  you  have  dis- 
covered in  practice  that  it  is  an  opi>ortunity  for  very  serious 
leaks,  but  1  have  never  hoard  anyone  bring  it  out  before. 
The  matter  has  never  to  my  knowledge  yet  been  before  the 
convention  or  publicly  commented  upon.  This  shows  you 
the  necessity  of  having  a  good  and  accurate  instrument 
adapted  to  your  work.  Our  practice  is  to  take  the  com- 
mercial instruments  furnished  by  the  com])any  whose 
apparatus  we  use,  and  then  standardise  them,  regardless 
of  their  scale  indicating  where  the  needle  should  stand 
to  indicate  the  currents  that  our  lamps  are  adjusted 
for,  AVe  use  two  Weston  ammeters  as  standard  instru- 
ments, I  find  it  desirable  to  have  two  rather  than  one. 
Those  wo  use  almost  entirely  for  standardising  these  other 
inslruraetits  which  we  use  in  practice.  There  is  something 
very  peculiar  about  an  ammeter.  I  find  that  they  will  run 
along  perfectly  accurate,  and  that  two  or  three  instruments 
will  agree  exactly  for  a  week  or  10  days,  and  then  without 
any  ajiparent  cause,  and  when  working  under  identically 
the  same  conditions,  and  collected  together  in  series  so  as  to 
Like  the  same  amount  of  current,  tho  noedlo  will  vary  some- 
times as  much  as  0'2  or  03  on  one  instrument.  Then  we  bring 
in  our  standard  instrument  and  [»ut  it  in  the  scries  in  order  to 
find  out  which  one  of  those  has  changed  its  adjustment  It  is 
soQiething  *hat  wc  do  not  attempt  to  account  for,  grouped 
as  they  are,  for  tbia  occurs  in  cases  where  we  have  them 
fastetied  to  a  board  against  a  post,  and  where  all  the 
influences  surrounditii;  them  are  the  same  under  all  condi- 
tions and  at  all  times,  and  they  are  not  in  close  [troximity 
to  any  wires  canyinj^  heavy  currents,  and  there  is 
no  op[>ortunity  that  I  know  of  for  change  either  in 
cofidition  or  position.  And  yet  tho  change  does  occur.  I 
think  that  money  expei»ded  for  good  instruments  to  be 
tised  in  adjusting  lamps  and  in  maintaining  the  current 
constant  h  nionuy  well  expended.  In  operating  the  large 
number  of  lamps  thut  we  do,  if  we  had  an  ammeter  on 
oveiy  circuit  (as  3orae  do)  we  would  have  a  very  variable 
condition  of  aituira.  Of  course,  these  variations  in  ammeters 
would  exist.  We  keep  continually  two  ammeters  in  series. 
We  have  a  very  convenient  plug  aru]  socket  made  for 
inserting  the  ammeter  »piickly  in  the  circuit,  so  as  to  get 
it  right  in  circuit.  It  is  placed  on  the  switchboard  by 
simply  inserting  a  single  plug.  Thus,  we  connect  the 
ammeter  in  series  with  the  circuit.  Our  firactico  is  in 
starting  u])  as  soon  as  the  dynamo  is  in  operation,  to  insert 
the  plug,  and  see  that  the  current  is  what  we  desire  to 
shovr  by  this  instrument  We  go  through  the  whole  series 
in  that  way,  and  that  thing  is  rej»eated  in  our  station 
every  two  hours  during  the  night,  and  during  the  daytime 
once  an  hour.  We  find  it  desirable  to  do  this.  While  we 
have  not  much  change  in  load  we  have  changes  in  circuit 
conditicns  during  the  night,  and  the  governors  are  not 
always  responsive  to  a  moderate  change  of  load.  You  can 
easily  build  up  your  current  O'l,  02,  or  03  of  an  amjiere, 
and  the  governor  will  not  always  respond.  We  burn  more 
carbon  and,  of  course,  more  coal  during  that  time.  This 
matter  of  circuit  connection  is  often  a  fruitfid  source  of 
trouble  as  well  as  one  of  the  causes  of  an  immense  loss  of 
energy,  and  is  a  thing  that  we  all  ought  to  pay  close  atten- 
tion to.  I  know  that  all  central  station  men  now  make  it 
a  practice  to  make  a  solid  circuit  by  making  good  line 
joints,  but  when  we  let  out  a  lamp  we  are  very  apt  to  have 
a  binding  post  there,  and  we  are  apt  to  insert  the  wire  in 
either— in  the  hanger-board  or  on  the  lamp  proper — and 
the  man  sets  up  the  set-screw  and  leaves  the  lamp  banging 
there,  and  then  the  wire  will  corrode,  and  a  condition 
will  bo  brought  about  which  will  soon  so  disarrange 
things  that  a  40-light  dynamo  will  run  only  30  lights.  We 
use  hanger-boards  for  suspending  all  our  lamj^a,  whether 
inside  in  commercial  use  or  outside  in  city  use.  The 
hanger-boards  are  alt  provided  with  cut-oflfa.  But  before 
the  boards  were  put  in  service — not  before  they  were  put 
in  pervice,  for  we  put  our  plant  in  operation  very  hurriedly 
— and  so  we  took  our  boards  as  they  came  from  the  mja.u\i 
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give  tbe  follovnng  from  a  correspornlent  \\\  Madrid, 

u  it  was  received,  for  the  jmrjjoso  of  allowing 
I  readers  an  opportunity  of  knowing  how  electric 
I  ia  understoorj  in  Madrid.     We  duubt  ver}'   much 

engineer  of  repute  in  this  couiitiy  would  be  bold 
I  to  suggest  a  number  of  small  installationa  for  the 
g  of  a  large  t<nvn.  It  ia  evident,  however,  that  our 
porary  Im  Rcixnta  Mineta  Metalnrgka,  has  formed 
nclusion.— Ki).  E.E.] 

MauUU),  Ttmdiy. 
rid,  with  nigh  half-a-million  inb.ibitants  within  the 
kite,  is  not  making  the  progresa  in  intelligent  electric 
5  which  it  might.  Barcelona,  the  second  town  of  the 
1  part  of  the  Peninsula,  is  away  ahead,  and  its 
I  are,  {>erhaps,  tbe  beat  arc-lighted  public  walks  ia 
t.     There  is  no  stretch  of  boulevards  oven  in  Paris 

illuminated. 

ng  the  cortstructors  of  electrical  apparatus  in  the 
ian  capital  of  Madrid  (but  it  is  not  the  commercial 
olis,  which  rank  perUina  to  the  industrious  capital 
Juna)aro  notably  J.  Gonzalez,  calie  [street]  Infantas 

I.  Sierra,  c.  Lobo  8.  They  are  progressive  men, 
lid  doubtless  like  to  bo  thought  so ;  but  to  an 
an  or  British  |)rofes8ional  they  will  appear  rather 
.  Among  the  working  electrical  engineers  may  be 
le  names  of  L.  Page,  Plaza  de  la  Independencia  5  ,  A. 
92,  calle  Carretas  41 ;  E.  Olalde,  c.  Sordo  11.  The 
jctrical  companies  are  located  :  Electricidad  Berlin, 
Bra  Sau-Jerouimo  42 ;  and  the  Electricidad  Matritense 
fc-Morcedes  24.     The  mining  institute,  or  Girculo 

Industrial,  is  at  Kelatores  4  ;  and  the  Cientifico  y 
io  Ateno  (athena?um)  at  Prado  21.  These  establiah- 
are  provided  with  fine  reading-rooms,  receiving 
•8  of  journals  from  tbe  two  hemispheres,  and  are 
ited  by  the  pick  of  Spanish  commercial  people. 

always  the  case  in  Spanish  officialdom,  there  is  a 
sal  of  jobbery  in  electric  light  circles  where  the 
mrse  is  concerned.  And  nut  alone  in  Madrid,  but 
r  cities.  There  was  a  scandalous  revelation  recently 
ilona  over  the  conduct  of  one  J.  Gu(u,  a  scrivener 
jd  in  the  Ayuntamiento,  or  local  guildhalL  He 
nd  out  in  a  number  of  shady  practices — transpired 
I  fact,  a  vulgar  ;>r//t>-//n^m.  Yet,  to  give  readers  an 
ft'hat  the  Augean  atables  are  like,  it  is  only  necessiiry 

that  he  does  not  lose  bin  position.  If  thi-eatened 
smissivl,  Guiu  would  round  on  eome  of  the  other 

aries,  and  threaten  them,  too,  with  exposure  if  they 
use  their  iJitluence  to  bush  the  matter  up.     So  the  ' 
B  been  stiHed,  from  the  alcalde  (mayor),  who  knows  i 
tit— M"l  Porcar-y-Pio — down  totheliveried  ofiicials. 
)erty  is  not  of  a  high   standard  iu  Hispania,  and  it 

0  hard  with   tbe   publication   in  which   these  lines 
rere  it  printed  in  Espana.     There  must  be  somo- 
■ong  somewhere  with  the  Barcelona  Municipality. 
Bt  interesting  paper  has  recently  appeared  in  Madrid, 

1  hand  the  entire  subject  of  co-op>erative  electric 

It  shows  how  electricity  might  bo  made  the  pre- 
t  nightly  illumination  in  the  capital  at  less  than  half 

of  i>etroleum  or  paraffin,  which  latter  actually  costs 
tas  monthly,  whereas  an  electric  light  of  10  cartdles, 

five  houra  daily,  would  cost,  with  interest  and 
tion  on    the  capital,   3*^^  pesetas  monthly,   to    be 

subsequently  to  2\  pesetas.  The  peseta  is  equal 
anc  in  Gaul,  or  to  20  cents  American.  Thecontimo 
ndredth  part  of  a  peseta,  or  the  fifth  p;irt  of  a  cent 

halfpenny   English.     The  ci^ntimos  arc  the  small 

9xtract«  will  be  madeatlengthfrom  this  learned  essay 
Drative  cheap  electric  lighting,  worthy  of  attention 
than  Spanish  cities — in  Albion  and  in  America — 
reaerve  the  literal  purity  of  the  original,  the  faithful 
)n  will  even  preserve  some  of  the  |>eculiaritiea  of 
xpresfiion. 

er  difficult  it  may  be  to  fight  with  tbe  indolence 
FcrcQce  of  a  ueighbourhoofl  as  that  of  this  capital. 


a  fact  80  extraordinary  and  so  exceptional  as  that  they  might 
have  electric  light  in  Madrid  cheaper  than  petroleum  cannot 
fail  to  become  known  to  somebody  who  will — be  they 
private  concern  or  corporation ^take  the  trouble  to  demon- 
strate it.  This  suiely  cannot  be  expected  from  tbe  strange 
companies  which  come  precisely  to  exploit  the  industrial 
ignorance  of  Espana,  atid  the  failing  of  the  spirit  of  enter- 
prise, as  one  will  find  in  Central  Africa.  While  the  actual 
conjf>anics  ineist  on  the  base  [irice  of  1  peseta  20  centimes^ 
the  light  of  10  candles  and  five  hours  daily,  it  will  cost  for 
the  month  €^  pesetas,  and  although  this  is  already  lower 
than  gas  at  40  c<!fntimos  burnt  in  the  ordinary  burners,  it  is 
Blill  dearer  than  the  5  pesetas  10  centimes  which  petro- 
leum costs  for  the  same  time  and  intensity. 

This  iJone  with,  it  is  convenient  to  examine  in  the  first 
place  if  the  enterprises  of  Madrid  might  and  must  sell  elec- 
tricity at  London  price.  There  is  not  the  slightest  doubt 
that  this  can  be  done,  and  to  urge  it  wo  will  demonstrate 
practically.  The  production  of  the  electric  current  costs 
to  day  in  Madrid  somewhat  morethan  in  Ijondon  by  reason  of 
the  higher  price  of  coal  ;  but  on  tbe  other  aide,  this  should 
not  bo  thus,  ber^iuse  it  will  cost  less  when  the  railways 
lower  the  present  high  and  exorbitant  rates.  If  in 
London  the  light  costs,  for  10  candles  running  hve  hours 
])er  <lay,  3  pesetas  G7  ciintinios  per  month,  in  Madrid, 
even  establishing  the  price  of  80  contimos  for  compensating 
for  the  greater  cost  in  coal,  it  would  cost  4  [jcsetaa  23 
ccntimos. 

We  have  wished  to  put  this  clearly  and  positively  that 
the  electric  light,  ^ritbin  tbe  circumstances  of  the  present 
day,  can  and  ought  to  be  the  exclusive  light  of  Madrid, 
because  it  can  be  absolutely  the  cheapest,  even  supj^osing 
that  the  electrical  companies  hero  vend  it  at  the  general 
prices  in  Europe  of  70  to  80  ci'-ntimoa  the  1,000  watts,  and 
not  the  exaggerated  rate  established. 

The  electric  light  does  not  necessitate  monopoly  to  be 
cheap,  and  may  be  handed  over  to  the  most  extensive 
competition.  If  the  muiiici[)al  corporation  approaches  the 
companies  to  ask  electric  current  for  the  lighting  of  the 
I>ublic  waySj  it  arrives  at  one  of  these  two  extremes  :  either 
the  actual  budget  for  public  lighting  will  increase  in  an 
unmeasured  degree,  or  if  the  siip(>liers  sell  electricity  to  the 
mutncijjality  at  the  price  which  they  ought — 50  ct-ntimos 
the  1,000  watts  (price  equal  to  that  of  Newcastle)— it  will 
bo  at  the  cost  of  wishing  to  acquire  rights  for  perpetuating 
tbe  high  prices  of  electricity  which  they  sell  for  private 
iightiug. 

If  the  modihcations  which  wc  proi)ose  are  carried  out, 
the  business  of  supplying  current  will  be  eminently  national, 
anrl  tbe  foreign  enterprises  will  not  be  able  to  take  a  lead 
in  it. 

Two  great  errors  are  bearing  on  Espana  and  in  all  parts 
unon  tbe  supjily  of  the  currents  for  electric  lighting  :  the 
one  is  to  create  installations  of  the  grandest  sort  possible 
for  supplying  currents  at  long  distances;  the  other  is  to 
pretend  to  a  uniformity  or  afjproximatiun  in  the  prices  of 
sale,  depreciating  the  great  dilferencc  nf  the  cast. 

The  radical  refoim  which  we  propose  for  the  applica- 
tions of  electricity  in  Madrid  is  that  there  be  made  a 
number  of  installations,  with  radius  of  maximum  service 
of  250  metres. 

We  have  already  said  that  the  high  charges  on  the 
coat  of  the  electric  light  must  be  imputed,  not  to  the  pro- 
duction, but  entirely  to  the  distribution  atid  to  the 
exigencies  of  this  on  being  installed.  It  can  be  established 
in  an  undoubtable  mode  that  the  prime  cost  of  the  electrical 
tuiit  produced  in  the  vicinity  of  the  machines  in  installations 
of  2')  h.p.  will  not  pa.ss  in  Madrid,  with  all  reckonings,  23 
c^ritimofi  ;  but  if  the  current  of  equal  tension  is  supplied  at 
2,000  metres  from  the  place  of  production,  surely  it  will 
have  doubled  ;  but  if  it  is  solely  to  be  supplied  at  40 
metres  it  wdl  scarcely  have  augmented,  and  even  at  250 
metres  the  augment  would  be  completely  insignificant, 
therefore,  the  installations  which  limit  their  radius  of 
supply  to  this  distance  ca  a  rule  can  count  with  all  certainty 
that  the  coat  of  the  electricity  distribute<l  will  be  for  them 
at  most  35  c<^ntimos  for  the  unit  of  1,000  watts,  including 
the  renovation  of  lamps. 

The  installation  of  motors,  dynamos,  and  wires  for 
dislnbutioD  will  cost  100  yeaetsA  y«c  W\£l^.    'Was^^>^^\^ 
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sh  woutd  be  reimbursod  by  the  gain  witbia  the 
ith  its  interest,  and  once  the  reimbursement 
ffould  enter  on  a  i)eriod  of  having  the  light 
y  2^  peaestas  per  month. 
3r  acknowledges  his  indebtedness  for  the  fore- 
nation  on  co-operative  electric  lighting  for 
the  paper  of  J.  Gomor  Heraas,  editor  of 
otrical  weekly  of  Madrid — La  Rtrisia  Minera- 
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>  title  of  the  '*  Electrical  Club  of  New  South 

colonial  brothers  have  banded  together  in 
be  inangnration  of  the  new  association  took 
dney  on  Se|>tember  8tb,  when  the  various 
elected.  Of  course  the  inauguration  included 
ie  dinner.  Colonel  Cracknell  was  elected  presi- 
aesociation,  and  presided  at  the  dinner.  We 
ve  a  brief  account  of  the  meeting,  and  must 
Lsts  proposed  by  Captain  Rowan,  Mr.  Whiflin, 
ill,  Mr.  Nelson^  Mr.  Arnot,  Mr.  Masters,  Mr. 
id  others  unrecorded. 
tKNKLL,  on  rising  to   address   the  gentlemen 

that  as  they  had  been  in  close  circuit  long 
y  would  now  approach  the  business  of  the 
is  first  duty  was  to  briefly  explain  the  objects 
was  proposed  to  form  this  asBociation  of  elec- 
9  was  delighted  to  see  such  a  large  number 
ecially  as  they  were  directly  representative 
at  in  establishing  the  Electrical  Club  of  New 
\  they  would  know  that  it  was  a  thoroughly 
re  institution.  He  would  nob  make  an  elaborate 
content  himself  by  briefly  stating  that  the 
be  club  would  be — firstj  to  bring  the  repre- 
embers  of  the  profession  together  socially, 
hem  to  promote  the  interests  of  electrical 
generally,  and    to   take   concerted   action   in 

of  im[K>rtauce  aflecting  those  interests, 
le  action  of  this  kind  they  would  continue  to 
p  without  its  stealing  gear,  drifting  about  in  all 
thout  a  governing  power.  The  interests  they 
ike  were  becoming  far  too  im[>ortant  to  be  any 
;ted,  and  it  was  his  opinion,  and  he  trusted  the 
dl  present,  that  they  should  now  form  tbem- 
a  society,  and  provide  rooms  for  holding 
aetings  for  discussing  the  progress  and  constant 
of  the  science  which  for  many  years  they  had 
carefully^  and  to  which  they  had  added  their 
iter  how  small,  to  build  up  a  structure  of  which 
mongst  them  must  be  proud.  They  were  not 
f  Davys,  Faradays,  or  Edisons,  but  they  had 

their  particular  spheres,  and  had  done  their 
Lt  the  assistance  of  a  club,  or  any  other 
;  but  how  much  more  useful  would  thoy 
;he  community  at  large,  and  themselves  in 
hen  they  formed  a  society  for  discussing  the 
itters  which  were  almost  daily  being  presented 
w-workers  in  other  part8  of  the  habitable  globe, 
»i  societies  and  clubs — such  as  the  Dynamic- 
llectro  Harmonics — existed.  While  on  this 
night  ask,  in  5Up[K>rt  of  his  argument,  whore 
c  lighting  have  been  at  the  present  day  had  it 
'  the  leading  members  of  the  Dynamicables, 
lyleigh  as  their  president,  who  literally  took  the 
ament  by  storm,  and  succeeded  in  getting  a 
.1,  which  removed  previous  disabilities,  and 
,  impetus  and  assured  commercial  success  to 
ate  lighting  in  Great  Britain  1  Even  socially, 
sd  little  club  would  bo  a  great  boon.  They 
in  friendly  discussion,  talk  over  the  world  s 
heir  scientific  journals,  give  occ^islonal  papers 
rofessional  subjects,  and,  he  hoped,  be  able  to 
lumet  of  peace.  He  felt  assured  by  their  pre- 
if  their  hearty  support,  and  he  now  formally 
the  Electrical  Club  of  New  South  Wales  be 

the  executive  appointed,  consisting  of  a 
o  vice  presidents,  secretary,  treasurer,  and  a 

five  members.     It  was  their  duty  to  try  and 


make  the  club  a  great  success,  and  on  looking  around  the 
board  he  saw  there  all  the  elements  of  success  if  they 
would  go  in  heart  and  soul  on  behalf  of  the  groat  interests 
they  had  at  stake.  These  large  interests  should  be  properly 
represented,  and  thfin*  were  matters  of  overwhelming 
importance  whicb  required  them  to  lay  their  heads  together 
so  as  to  watch  them  for  the  best  interests  of  the  community. 
He  would  not  say  much  more  then.  At  a  future  date  he 
might  deliver  them  an  address,  but  at  present  they  could 
do  nothing  but  talk  about  themselves  until  the  club  was 
[)ro[*erly  formed. 

Mr.  O.  Hakk  (Brush  Electrical  Company)  said  he  felt 
somewhat  diffident  as  one  of  the  newest  additions  to  the 
electricians  of  New  South  Wales  in  following  their  worthy 
chairman.  IIo  heartily  endorsed  what  Mr.  Cracknell  had 
said  about  needing  an  association  to  look  after  their 
interests,  and  he  Wiis  sure  they  would  all  agree  with  him 
that  they  necdud  a  good  president  to  begin  with,  and  that 
no  better  man  for  that  [msition  could  be  found  than  Mr. 
Cracknell.  It  might  acem  an  impertinence  for  him  to  propose 
him,  but,  short  as  bad  been  his  stay  bore,  he  was  convinced 
he  was  the  very  man  for  the  [Kjst,  and  thought  it  was  the 
least  they  could  do  to  ask  him  to  honour  them  by  accepting 
tbe  presidency  of  the  club  ;  for  thiit  purpose  he  woula 
move  "That  Colonel  Cracknell  be  elected  the  first  president 
of  the  Electrical  Club  of  New  South  Wales." 

Mr,  J.  R.  WiLi^iAMsON  (Williamson  Electrical  and  Engi- 
neering Comjiany)  said  he  believed  he  might  take  it  for 
granted  that  Colonel  Cracknell  had  been  elected  president, 
and  be  would  congratulate  bim  on  that  fact.  He  thought 
they  would  all  look  back  to  that  evctu'ng  with  pleasure,  and 
recognise  tbe  fact  that  the  club  would  prove  an  important 
factor  in  the  future  of  matters  electrical  in  Now  South 
Wales.  If  such  an  important  gathering  as  that  could  be 
got  together  when  it  might  be  said  that  electrical  science 
in  Sydney  was  yet  in  its  boyhood,  they  could  see  what 
great  weight  the  club  would  have  as  they  progressed.  It 
was  very  gratifying  to  see  amongst  thorn  gentlemen  from 
Melbonrne,  wlu)  wcra  surprised  that  they  could  gather  in 
such  foccc.  He  now  moved  :  **  That  Mr.  H,  H.  Kingsbury 
and  Captain  F,  C.  Ivowan  be  elected  vice-presidents 
of  the  Electrical  Club  of  New  South  Wales."  Either  of 
them  waa  well  capable  of  filling  the  chair  in  the  absence  of 
their  president.  Mr.  II.  H.  Kingsbury  was  an  electrician 
in  the  colony  before  most  of  them  came  to  it,  and  in 
Captain  Uowan  they  bad  a  gctitlcman — if  of  recent 
residence  here — well  known  in  Melbourne  as  an  electrician 
for  many  years  past.  They  also  neede<l  a  treasurer,  for 
which  otBce  ho  proposed  Mr.  J.  O.  Callender,  and  for 
secretary  Mr.  A.  C.  F.  Webb.  Besides  these  they  were  in 
want  of  a  committee — not  a  largo  one,  '*  as  too  many 
cooks  spoil  the  broth  "  as  a  rule,  lie  would  propose  that 
Messrs.  G.  Hamilton.  A.  U.  Whiffen,  P.  B.  Elwell,  R. 
Oxlade,  and  Oswald  Haes  bo  the  committee.  In  those 
gentlemen  they  had  representatives  of  the  five  principal 
electrical  companies  in  Sydney,  and  ho  waa  sure  they 
would  be  found  most  capable  of  arranging  the  business  and 
pleasures  for  their  occupation  on  futuio  evenings. 

Mr.  FrxzMAiutcK  seconded  the  resolution.  He  said  it 
needed  tio  words  from  bim  to  advocate  the  selection  made, 
for  every  gentleman  named  was  well  versed  in  electrical 
matters  and  most  suitable  for  office.  There  was  only  one 
matter  which  presented  Itself  to  them,  and  that  was  whether 
they  would  be  strong  enough  to  maintain  this  separate 
institute.  Several  proposals  had  been  before  them, 
suggesting  affiliation  either  with  the  lloyal  Society  or  the 
Engineering  Association  of  New  South  Wales.  If  he 
expressed  his  own  desires  it  would  be  in  favour  of  affilia- 
tion with  the  Engineering  Association,  as  many  of  them 
were  already  members  of  that  body,  and  they  were  in  their 
occupation  naturally  closely  allied  to  the  engineers, 

Mr.  KlRKLAND  thought  a  ballot  should  be  taken  for  the 
committee,  and  with  that  object  in  view  he  begged  to  nomi- 
nate Prof.  Threlfall  as  a  member  of  the  committee.  Ho  did 
not  think  the  committee  woulrl  be  truly  representative  of 
that  meeting  without  Prof.  TbrelfalTs  name  added  to  it. 

Messrs.  Cracknell,  Rowan.  Callender,  ICirkland,  Fitz- 
maurice,  H.  II.  Kingsbury,  and  P.  B.  Walker  took  \m'i  in 
a  discussion  as  to  what  should  be  done  in  this  matter,  when 
Mr.   KlRKLAND  withdrew  his  motion  for  a  ballot  to  bo 
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lixth  oi-clinnry  gcnerul  ineetiti^r  of  thin  <  oiiijMiny  wnn 

iMter  House  on  Wednesday,  the  chiurtnuii,  Sir  ■iniiiuH 

Widing. 

;he  ftcloption  of  tho  report,  the  Ch&lnn&n  m\d  that  lie 

whether  lliey  would  take  Lho  romarka  he  was  gohi^ 

couraging  nr  diHi:H>ii raging,  but  he  hud   felt  it   right 

0  to  call  thoir  attention  to  active  cani|ioiition  which 
od  be  now  felt  that  he  must  not  keep  back  anything 
ought  to  know.  He  would  therefore  read  the 
lad  uroparecl.  He  need  only  call  their  attention 
HUB  in  the  report  nnd  balance-sheet.  They  hail 
lir  Agencies  by  cBtublishing,  CH|>ccially  in  HuenoH 
t  important  agency,  which  accounted  for  tho  increafe 
^  working  oxponsoB  of  stations  as  comf>arod  with  the 
f  period  of  181)0.  They  would  have  to  add  to  this 
» future  for  other  agencies.  They  had  had  to  pay 
ng  on  water  to  their  Madeira  atation.  The  grosd 
Jie  half-year  showed  iiu  incroaHe  :  it  umouiitod  lu 
his  was  oxceptionaU  and  was  largely  due  to 
ices  in  South   America.     He  would    call    uttontiou 

that  the  current  half-year  would  have  t<o 
Mt  of  repairing  the  cable  near  i'ornambuco, 
>  £10,000,  and  the  cost  of  duplexing  the  Com- 
u  ftbout  £6,000.  This  would  explain  the  wisdom 
zorward  so  large  a  sum  as  they  hod  done.  As 
M  receipts  from  meseagee  hitherto  in  dispute,  they 
t  forward  to  the  recurrence  of  such  an  item  in  their 
ither  could  they  hope,  or  ought  they  to  hofna,  for  a 
StrouB  revolutions  such  as  haiiincreased  their  receipts 
«t  six  months.  They  must  look  forward  to  a  rwlurtion 
Nor  waa  t-hi.H  all.  At  tho  laat  meeting  ho  pointed 
np  the  various  opposing  lines  t.hat  wore  being  i>ro- 
B  that,  one  line,  the  French  Antilles  cable,  extending 
X)  the  vicinity  of  rarn,  a  uhort  diatanuo  from  lho 
on  of  the  lines  of  the  Hrn7.iUan  Ooin^Miiiy's  partnurM 
and  BraKiliati)  had  been  completed  and  opened  for 
went  that  linelmd  not  done  t^hem  much  Imrm,  hut  no 
onoters  would  learn  how  to  take  some  of  tho  traffic.  Ho 
'  if  they  intended  to  tower  the  taritT.  but  it  was  not 
i/JIian's)  [x>Hcy  to  initiate  a  war  of  UiritTiK.  The  Ccn- 
ii  Telegraph  ('om[>any  had  come  into  active  rivalry 
ton  for  trartie  with  tlicni.  As  to  the  amount  of  injury 
ould  do  them  in  the  future,  a  great  deal  depended 
wtion  of  their  adopting  an  unromunerative  tariff, 
■other  ri%al  in  tho  cable  from  Seneg'il  to  I'ernam- 
ho^  were  assured  would  bo  laid  In  about  six  months, 
if  injury  this  line  would  do  them  would  depend  aUo 
riff  adopted.  Whatever  tarilT  was  adopted,  the 
lid  adopt,  or  a  lower  one  ;  and  boyontl  all  controversy 

rivals  would  regret  a  war  of  turilla  more  than  they 
)  would.  The  Company  had  no  right  to  complain  of 
ion,  though  for  a  good  many  years  they  had  struggled 
a  increase  in  their  revenue,  and  hail  borne  tho  heat 
)f  the  day.     They  must  let  sentimenb  alnne.     They 

possibility  of  those  lines  coming  into  evit^tence  for 
lliere  was  no  way  to  stave  them  utl'.  They  hud  loft 
this  experiment,  and  had  kept  their  money.  They 
r  dividends  averaging  n  tritlo  over  6  per  cent,  for 
bo  Board  had  adopted  the  f>olicy  of  increasing 
and  had  laid  another  cable  out  of  it — 
ig  their  carrj'ing  raimcity  without  adding  to  the 
icy  wore  able  to  convoy  the  largo  tralHc  which  a 
3*  might  develop.  This  Company  luul  duplicate 
hout,  and  their  (Mirtnei-s,  the  \Vo*!tern  and  Bru/.ilian, 
d  their  system  over  the  most  important  sGotionn,  uitd 
lea  were  e»tabliehing  duplex  working.  They  had 
ovision  which,  with  their  ex[jflrience,  should  secure 
share  of  traffic.  He  might  hero  siiy  that  they  were 
esources  to  carry  their  energies  into  the  ^Mistures  of 
The  Directors  were  not  neglecting  the  question  of 
orking  with  their  partners,  tho  NVestern  and  Brazilian, 
^  their  lines  when  they  could  do  1*0.  He  knew  ho  was 
er  vaguely,  but  they  muflb  trust  the  Board.  Duplexing 
em  money.  They  would  need  a  larger  staff,  and  he 
>uld  be  willing  to  sacrifice  somethmg  to  carry  onb 
Ho  congratulated  them,  therefore,  that  bc«ided 
od  dividend,  they  were  carrying  a  good  sum  to 
nras  not  too  much,  however,  when  they  consideretl 

the  maintenance  and  life  of  two  cables  to  provide 
ore   as   ready   for   the   fray,  if  fray   it  must   bc%  as 

rivals,  who  had  so  far  only  single  cables.  He 
Lg  to  boast.  They  had  seen  tho  probability  of 
ion  a  long  way  off,  and  he  thought  it  only  fair 
eholders  toat  they  must  not  ex[>ect  the  contiiiu- 
8    per  cent,   dindend.     They    must    be   prepared 

off  in  their  revenue,  and  they  must  keep  oil  tho 
xuld  ill  their  reserve.  It  was  altogether  to  their 
ibat  this  should  be  done.  At  tho  same  time  they  did 
)ne.  The  (.>lobe,  the  \Veatern  and  Brazilian,  the 
^ther  companies  were  interested  in  their  pror>[>erity. 
light  be  a  blessing  in  di«gui.«o.  He  did  nut  take  a 
ew  of  the  future.  Since  )H7B  tltcy  had  from  time  to 
:«ductione    in     their    tariff,    varying    according    to 

1  to  57  (M^r  cent,  of  \Ue  original  one,  and  they 
Ij  have  reduced  the  tak-itl  further  before  now»  but 


for  the  rival  cables  springing  up.  Now,  however,  they  thought 
they  were  justified  in  pausing  and  waiting  (or  their  rivals  to 
take  the  first  sten.  For  them  (the  Company)  to  reduce  the 
tariff  now  would  be  a  deliberate  throwin(t  away  of  money,  and 
wouJd  not  atop  their  rivals  from  going  on  with  their  sohemee. 
This  and  other  points  were  subjects  of  daily  consideration  with 
the  Directors,  and  he  ought  not  to  add  another  word  as  to  their 
[xilioy  or  plans  at  that  moment. 

The  motion  was  seconded  by  Mr.  T.  Jonto  and  carried 
unanimously. 

The  Hon.  W.  St.  John  F.  Brodriok.  M.P.,  and  Urd  Sankville 
A.  Cecil  having  bf-en  re-elected  directors,  tho  auditors,  Moesrs. 
Henry  Dever  and  John  Gane,  were  also  re-elected. 

A  hearty  vote  of  thanks  was  accorded  to  the  Chairman  and 
Board. 

EASTERN  EXTENSION  TELEGRAPH  COMPANY. 


I  thirty-sixth  ordinary  general  mooting  of  this  Comijany  was 
.t  Winchester  House  on  Wodnosday,  Sir  John  Penaor  in  the 


Tho  I 
held  at 
chair. 

In  moving  the  adoption  of  the  report,  the  Chairman  said  the 
gross  receipts  for  the  half-year  under  review  (ending  ;W)th  June 
EiHt)  showed  a  substantial  increase  of  £10,022,  which  would  have 
been  greater,  but  that  the  accounts  included  two  months'  receipts 
at  the  reduced  rates  to  Australia.  Tho  working  expenses  showed 
a  decrease  of  £5, 194,  which  was  acoounted  for  by  the  ships'  expenses 
being  lighter  than  in  1890.  The  not  revenue  had  amounted  to 
£155,  I6j,  which  showed  an  increase  of  £18,490  over  the  same 
period  of  1890.  Aft.er  allowing  for  payment  of  dividends  (nde 
report  in  last  week's  iiHicfricaJ  Kngiueer)  a  balance  had  been  carried 
forward  of  £9*2,665.  Tho  Ton<|uin-Hoog  Kong  cable  Wits  in  good 
working  ortlcr,  a  part  having  boea  renewed  during  the  half-year. 
Several  small  interruptions  bad  occurred,  but  the  traffic  in  their 
cables  hod  been  practioally  unaifected  owing  to  the  duplication  of 
their  linos.  Tho  MadraM-l'cnang  cable  was  oroken,  but  the  duidi- 
cMle  line  was  carrying  the  whole  traffic  without  delay.  Fine 
weather  was  now  reported  in  the  Bay  of  Bengal,  and  as  the  steamer 
**  Recorder  **  would  bo  in  the  vicinity  in  a  few  days  it  was  antici- 
[Mil-cd  that  couiinunication  would  sliortly  bo  restore*!.  Tho  Com- 
pvny's  station  at  Klophant  Point,  l{an||;oon,had  been  closodowingto 
enoroachments  by  tho  Piioa,  anct  a  consulerable  [xirtion  of  the  cable 
between  that  pioint  and  Pcnang  had  been  picked  up  and  used  olse- 
whero.  Anarrangcmentliindbefineiiterefnnu.withtheDutchGovem 
nient  for  extending  the  ciiblefrom  I'enang  to  Sumatra — tho  length 
of  Uno  would  be  about  UUi  knots.  This  cable  would  0[>en  up  an 
alLenmtive  route  to  Javii  jmd  other  portions  of  the  Netherlands 
Indies.  Ho  had  to  announce  the  death  of  one  of  tho  Board's 
colleagues.  Sir  Thomas  Kairbairn,  who  was  a  director  in  the  early 
days  of  the  Company.  They  did  not  propose  to  fill  up  the  vacant 
seat.  He  was  pleased  to  bo  able  to  tell  them  from  the  short 
ex[>erience  they  had  hail  of  working  with  reduce^l  tariffs  to 
Aufltratin— 4a.  instead  of  Ps.  4d.  |)or  word— that  he  beliovwl  the 
reduction  would  be  a  marked  success,  that  the  Com|»any  would 
not  lot<e  in  any  way  by  it,  and  that  the  general  telegraphing  public 
would  benefit  very  largely  indeod.  But  tn  saying  this  he  must 
difttinguishi  between  tho  Australian  colonics,  which  were  Englisb- 
s[)eakmg  and  knew  tho  value  of  the  telegraph  and  ut^cd  it  for 
commercial  pur^>o»ics,  and  India,  where  the  English  element  was 
coniparal  ivoly  uniull.  They  had  never  been  able  to  recoup  them* 
selves  tho  amount  that  thoy  lo^r.  by  the  reduction  in  rates  to  India 
and  China.  He  would  express  his  thanks  to  the  agents-general 
for  the  colonies  who  took  part  in  carrying  through  the  nogotiationj 
for  the  above-mentioned  reduction.  Sir  Dillon  Bell,  agent* 
general  for  Now  Zealand,  took  an  active  [»rt  in  tho  matter,  and 
was  much  disapjiointart  at  the  result — his  colony.  New  i^ealand, 
not  sharing  in  the  arrangement.  He  was  going  hack  to  New 
Zeahind,  and  he  (the  chairman)  believed,  if  ho  took  [^art 
in  politics  there,  he  wouhl  endeavour  to  bring  tho 
colony  into  the  scheme.  In  Sir  (iraham  Berrj*,  who  also 
took  an  active  [>art  in  the  reduction  of  tho  rates,  and  who  was 
returning  to  V^ictoria,  thoy  would  have  an  intelligent  supi^iorter  of 
anythintf  that  would  bring  the  colony  into  closer  relations  with 
tho  mother  country.  When  they  (tho  Comrjany^  were  progressing 
well,  luiying  steady  and  good  dividends,  ana  adding  totncir  reserve 
fund,  he  thought  they  ought  not  to  forget  those  who  had  been 
more  or  less  instrumental  in  bringing  about  this  great  result^he 
referred  to  their  staff.     They  were  anxious  that  a  fund  should  be 

f)romoted  for  the  purpose  of  giving  pensions  to  those  who  bad  been  1 
ong  in  the  service.  This  service  re({uired  intelligence,  honesty, 
and  a  good  deal  of  self- reliance.  There  was  nothing  pleased 
bim  more  than  to  find  that  when  their  stations  abrooa  were 
visited  by  distinguished  men  from  this  country,  the  re|>ort 
always  was  they  were  a  cretiit  to  the  country  and  the  ('omjiany. 
Therefore,  kno\ving  the  value  of  their  statf;  knowing  the  im- 
portant position  they  held ;  knowing  that  they  had  to  live  like 
gentlemen — the  Board  wanted  them,  when  the  time  came  that 
thiiy  must  retire,  to  have  something  to  look  forward  to.  He 
thought  the  Company  in  its  day  of  prosperity  might  fairly  con* 
tribute  to  the  fund.  It  was  projmsed  that  they  should  place  5  per 
cent,  on  the  amount  of  the  salaries  at  tho  end  of  the  year  in  a 
fund  which  would  go  on  accumulating.  At  a  certain  [>eriod  of 
life,  when  members  of  the  Htaf)'  retired  through  ill-health  or  other 
cause,  tho  details  of  their  pension  would  be  settled  by  a 
com[)etent  actuary.  Some  years  ago  shareholders  contributed 
to  an  insurance  fund  for  employes.  The  Board  were 
going  to  change  this  into  a  pension  fund,  which  would  rc^iuire 
about  £2,000  per  annum.  Every  member  of  the  staff  would  oavo 
to  contribute  his  share— >.«.,  *2^  per  cent,  to  tho  Comjiany's  5.  In 
a  few  years  they  would  have  sucn  a  fund  &a  would  enable  them  to 


Rome. — The  ancient  city  of  Rome  is  to  be  lighted  by 
means  of  the  beautiful  Falls  of  the  Teverone,  which  have 
made  the  little  town  of  Tivoli  famous.  The  waterfall  will 
supply  the  power  for  producing  the  electric  light,  which 
the  authorities  have  just  decided  to  use  in  the  principal 
streets  of  the  capital.  The  distance  which  the  current  haa 
to  be  transmitted  is  IS  miles.  Two  hundred  electriclaraps 
are  to  be  installed  through  the  whole  length  of  the  Corso, 
the  Via  Nazionale,  the  Corso  Vittoria  Emanuele,  and  other 
streets.  They  will  be  hung  over  the  middle  of  the  roadway, 
as  in  other  Italian  cities. 

English  Capital  in  Vienna. — According  to  the 
reports  of  the  meeting  of  the  Vienna  Communal  Council 
last  week,  a  heated  discussion  took  place  with  reference  to 
the  English  and  English  capitalists.  The  immediate  cause 
was  the  application  of  a  British  firm  for  a  concession  for 
the  erection  of  an  electric  light  station  in  the  suburb  of 
Waehring.  Certain  members  of  the  Council  strongly 
opposed  the  granting  of  the  concession,  and  spoke  of  the 
*  irrepressible  English  nation."  The  application  was  as 
strongly  defended  by  the  Liberal  majority,  and  the  event 
gave  rise  to  a  dispute  of  some  hours. 

Dramoaim  Spinning  Mill. — Messrs.  Wilson  and 
MTarland's  extensive  spinning  mill  at  Drumcairn,  near 
Armagh,  has  been  lighted  throughout  by  electricity  by 
Messrs.  Ernest  Scott  and  Mountain,  of  the  Close  Works, 
Newcastle-on-Tyne.  The  work  of  fitting  up  the  electric 
appliances  was  carried  out  under  the  supervision  of  Mr.  F. 
S.  Danning,  assistant  to  Messrs.  Scott  and  Mountain.  The 
cost  is  about  £800.  Through  the  mill  there  are  about  400 
lights,  and  the  opinion  of  those  who  witnessed  the  trial  is 
that  the  electric  light  is  far  superior  to  gas  for  the  flax 
trade,  as  the  fibres  can  be  seen  bettor  by  its  aid. 

Granulated  Iron  Cores. — The  prevention  of  FoucauU 
currents  is  one  of  the  great  objects  of  the  constructing 
electrical  engineer,  and  if  a  better  method  than  the  use  of 
simple  laminated  cores  could  be  made  practicable  it  is  pos- 
sible that  the  loss  in  the  direction  might  be  further  reduced. 
Whether  this  can  be  done  in  the  way  advocated  by  Mr. 
S.  C,  CuiTie  is  for  practical  dynamo  builders  to  say.  The 
idea  has  probably  presented  itself,  but  we  do  not  remember 
any  case  in  which  it  has  been  actually  employed.  This 
method  is  to  build  up  the  cores  and  armatures  from  iron  in 
a  graiiulated  form  such  as  iron  filings,  first  oxidised  or 
coated  to  prevent  magnetic  contact,  and  then  compressed 
into  a  solid  mass. 

Vertical  Electric  Light  Sig:naUing:. — Complete 
success  has  attended  the  experiments  made  at  the  Royal 
Naval  Exhibition  with  the  system  of  vertical  signalling  by 
means  of  the  electric  light  Tn  an  absolutely  vertical  direc- 
tion. Lieutenant  Wells,  R  N.,  sent  up  a  beam  to  the  height 
of  about  two  miles,  and  this  waa  found  to  be  visible  at  least 
13  miles  away.  Further  trials  have  been  made  at  a  slight 
angle  with  the  zenith.  The  result  was  eminently  satisfactory, 
the  illumination  in  the  sky  being  seen  at  Frant,  near 
Tunbridge  Welle — a  distance  of  33  miles.  It  is  claimed 
that  a  vertical  light  would  be  visible  in  foggy  or  misty 
weather,  when  the  horizontal  beams  would  fail  to  penetrate 
the  thick  atmosphere. 

Sleotric  RaUways. — From  advices  received  from  the 
States,  the  running  of  heavy  trains  by  electricity  would 
teem  to  be  quite  within  the  domain  of  practical  politics. 
Mr.  Villard  is  statml  to  have  prepared  plans  for  introducing 
electricity  as  motive  power  on  the  North  Pacific  Gailroad, 
and  Mr.  Edison's  much  mentioned  '*  low-tension  "  system  is 
credited  with  the  solution  of  the  problem.  It  is  stated 
that  three  stationary  generating  stations  would  be  adequate 
for  the  traffic  between  New  York  and  Pennsylvania.     Mr. 


Edison  seriously  proposes  to  run  trains  at  twenty  i 
intervals   between   Chicago  and    Milwaukee    duhnf 
World's   Fair,   the   current  to  bo   distributed  alau^\ 
street  railway  lines  themselves. 

Cairo. — Tenders  will  bereceived  until  noononJ 
for  the  electric  lighting  of  the  Abdin  Palace  at  Cain.  Tk 
work  will  Include  the  supply  and  erection  of  the 
ami  all  the  necessary  dynamos  and  other  apparatus  i«  ^ 
instullaiion,  except  brackets  and  electroliers.  The  ioitiBi^  { 
tiou  will  comprise  about  3,000  incandescent  and  3S 
lamps.  The  schedules,  plans,  and  conditions  will  be  c| 
for  examination  from  9  a.m.  to  I  p.m.,  at  the  OffioMoil 
Service  Administratif  du  Miniature  dee  Travaitx  PMtt^ 
Tenders  to  bear  the  address  of  the  Ministers  dea  Tiafi 
Publics,  and  be  forwarded  k  M.  le  Chef  du 
Administratif,  and  the  envelope  must  be  marked  '^ 
pour  TEclairage  ^lectrique  du  Palais  d'Abdio-" 

Sheffield.  — The     Parliamentary      Powers 
recommend  the  Council  to  assent  to  the  appHeatioA( 
Sheffield  Telephone  Exchange  and  Electric  Lighting  < 
pany,   Limited,  for  the  supply  of  electricity  in 
upon  the  terms  of  the  draft  provisional  order  aubcahttdlf^ 
them,  as  altered  by  the  sub-committee,  and  sabject  toi 
other  modifications  as  may  hereafter  be  deemed  uecMnrr.] 
With  regard  to  the  powers  of  purchase  by  the 
a  clause  is  to  be  inserted  giving  power  to   purchaM  at 
time  after  the  date  of  the  provisional   order,   iustead  of 
the  end  of  42  years,  as  in  the  Act  of  Parliament 
price  is  to  be  more  or  less  in  proportion  to    the  time  vhk 
may  have  elapsed  before  the  Corporation  exercise  the  i 

Electric  Mining  Plant. — A  noteworthy  ele 
hauling  plant  has  recently  been  installed  at  the  Cannock  inU 
Rugeley  Colliery,  Hedneaford.  A  horizontal  engine  on 
surface  drives  an  Elwell-Parkcr  60-unit  shuoM 
dynamo,  giving  200  amperes  at  300  volts,  running  at  4C 
revolutions.  The  current  is  conveyed  by  two  SiKcrto* 
^"/f^  cablea,  the  return  conductor  on  the  shaft  being  a 
copper  cable.  The  motor  is  a  similar  machine  to  ik 
dynamo,  but  shunt  wound.  The  installation  comprita 
large  switches  for  regulation.  These  and  the  whole  of  tin 
electrical  work  has  been  carried  out  under  the  directioa  d 
Mr.  Frederick  Biown,  of  the  Walsall  Electrical  Compaaj. 
The  machinery  is  capable  df  hauling  150  tona  of  ooalui 
hour. 

Another  Cable  to  the  East. — The  Liverpool  CWv** 
correspondent  at  Vancouver  states  that  the  want  of  a  dirsal 
cable  from  Vancouver  to  China  and  Japan  is  bein^  pu 
to  the  front  by  the  decision  nf  the  Canadian  Pacific 
way  to  extend  their  Empress  line  of  steamers  to  Auf 
Throe  new  steamers  are  practically  on  order, 
estimates  of  expenditure  and  the  probable  revenue 
the  cable  warrant  the  belief  that  a  good  dividend  could  i 
paid.  At  present  messages  from  China  to  San  Fr 
have  to  go  almost  round  the  world,  but  in  spite  of 
existing  prohibitory  tariiT  from  the  Eiist,  the  Canadian 
Pacific  telegraph  to  California  did  a  large  business, 
subject  ia  one  of  great  importance,  and  is  boinjz;  oamatdj 
considered  in  Canada. 

Glasgow  Tramways. — Wo  notice  that  the  IVanwaf 
Committee  of  the  Glasgow  Town  Council  have  decided 
recommend  the  Town  Council  to  manage  the  tramways,! 
to  make  arrangements  with  the  tramway  company  (or  1 
purpose  of  enabling  the  Corporation  during  the  next  thret 
years  of  the  present  lease  to  test  the  cable  system,  electricj 
motors,  or  any  other  system  of  traction  which  may 
deemed  advisable,  so  that  at  the  expiry  of  the  com|Ri&yi 
lease  the  Corporation  might  bo  able  to  work  the  lines  wii 
perfect  completeness.  Electrical  tramway  engineen, 
they  advocates  of  storage  cars  or  direct  conductor^  ihonl 
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jBuke  it  rertain  that  cable  traction  does  not  ^ain  the  day  in 
~th.c  metropolis  of  the  North,  for  a  finer  centre  for  a  systeni 
of  electric  cars  does  not  eriflt, 

Heokmondwike.  —  The  minutes  of  the  Electric 
^  Ltgbtinf;  Committee  came  before  the  Heckmondwiko 
\  Board  of  Health  on  Monday.  The  committee  authorised 
p  Ibe  employment  of  professional  assistance,  and  had  decided 

•  to  ask  the  Lancashire  and  Yorkshire  Railway,  and  local 
F  ptiblic  bodies,  and  large  private  owners  whether  they  would 
r  !be  willing  to  take  the  light  if  provided.  The  clerk  reported 

•  that  the  railway  company  had  rei)lie(l  asking  for  a  copy  of 
^  the  provisional  order,  so  that  they  could  ascertain  the  rates 
fe  to  be  charged.     He  had  received  no  reply  as  yet  from  the 

•  Hockmondwike  Co  operative  Society.  Mr.  Redfeam,  the 
1 1  secretary  of  the  society,  who  was  present,  said  his  com- 
1  mittee  had  decided,  with  less  than  two  minutes'  discussion, 
W  to  take  the  light  for  the  whole  of  their  stores  if  the  Board 
p  fatroduced  it  into  the  town. 

i  Fire  Alarms. — Mr.  liobert  Lyon,  chairman  of  the 
|r  Fire  Brigade  Committee  of  the  London  County  Council, 
|i  invites  the  co-operation  of  Londoners  to  prevent  the 
■  malicious  misuse  of  the  Rre  alarm  posts.  No  fewer  than 
S  618  false  alarms  have  been  sent  last  year,  sometimes  several 
^,  io  the  course  of  one  week,  each  moaning  a  needless  turn 
y  out  of  the  engines.  It  is  pointed  out  that  several  offenders 
^A  caught  by  the  police  have  been  sentenced  to  impnsonment 
^  with  hard  labour.  There  is  a  contiiction  of  interests  on 
||'  these  public  fire  alarms  ;  they  must  be  intent  to  everybody 
^  so  that  no  delay  need  occur,  and  yet  not  so  obtrusively  easy 
to  set  off  that  wanton  alarm  should  be  given.  If  the 
nuisance  continues  to  grow,  as  Mr.  Lyon  stites  it  has  done 
lor  some  time  back,  it  will  be  probably  necessary  to  give 
attention  to  strong  means  of  preventing  false  alarms. 

Worcester. — At  the  meeting  of  the  Worcester  Watch 

E  Committee  last  Friday,  Mr.  Swete,  electrical  engineer, 
reported  that,  in  accordance  with  the  instructions  of  the 
I  committee,  he  had  canvassed  the  citizens  of  Worcester  for 
the  purpose  of  ascertaining  the  amount  of  electrical  energy 
{  in  the  form  of  light  and  iK)wer  that  would  l>e  required  by 
I  them  in  the  event  of  electrical  works  being  established. 
j  His  canvass  had  proved  that  a  satisfactory  demand  for 
i  electric  light  and  power  existed,  in  that  out  of  only  3S8 
circulars  distributed  he  received  189  replies  taking  up  arc 
and  incandescentlamps  or  motors  equivalent  to  13,660  incan- 
descent lamps  of  10  c.p.  He  had  but  little  doubt  that  if 
the  encjuiry  were  extended  an  equivalent  to  16,000  lamps 
would  be  wanted.  Appended  were  the  names  of  those  who 
would  take  the  light  or  power.  The  report  was  referred 
to  the  sub-committee  to  recommend  what  should  be  the 
next  step  in  the  matter. 

St.  Helena. — A  special  meeting  of  the  St.  Helens  Parks 
aikd  Markets  Committee  was  held  on  Wednesday  to  consider 
the  electric  lighting  of  the  Town  Hall.  The  surveyor  siiid 
the  sub-committee  recommended  the  adoption  of  the  two- 
wire  system.  The  other  system  suggested  was  the  concetitric 
wire ;  but  the  authorities  would  not  allow  concentric  wires 
for  public  lighting  purposes.  They  also  recommended  a 
vertical  boiler  for  the  present  to  drive  the  dynamos,  that 
could  be  removed  when  the  town  generally  had  adopted 
electiicity,  as  the  dynamos  then  would  be  in  some  other 
place  than  the  Town  Hall.  The  tenders  of  J.  I).  F. 
Andrews  and  Co.,  Westminster,  for  the  wire  fittings,  and 
of  Bumstead  and  Chandler,  Uednesford,  for  the  engines 
and  dynamos,  were  accepted,  the  cost  to  be  £1,283  ;  and 
the  town  clerk  was  instructed  to  make  application  to  the 
Local  Government  Board  for  sanction  to  the  borrowing  of 
XI, 500  for  the  puqiose. 

Eleotrto  Chronograph. — Experiments  have  been 
made  at  Sandy  Hook  by  Captain  Heath  this  summer  on 


the  speed  of  projectiles  by  means  of  the  Boulanger  electric 
chronograph.  In  this  instrument  the  shot  passes  through 
wire  screens  in  front  of  two  electric  circuits.  The  breakage 
of  one  circuit  releases  an  electroma^et,  and  the  armature, 
a  rod  of  polished  soft  iron,  drops,  and  almost  instantaneously 
the  second  electromagnet  releases  a  knife-edge  and  cuts  a 
mark  in  the  falling  iron  bar.  Calculations  show  the  speed 
of  the  projectile  between  the  two  screens.  This  electrioi 
chronograph,  originally  a  French  invention,  has  been  con-* 
siderably  modified  in  detail  and  improved  in  this  country 
by  Captain  Holden,  and  the  very  beautiful  instruments 
resulting  from  the  combined  efiorta  are  made  and  sent  to 
all  parts  of  the  world  by  Mr.  Pitkin,  of  Red  Lion-atreet, 
Clerkenwell.  The  action  of  the  instrument  is  extremely 
delicate  and  accurate,  and  the  pn'nciple  very  interest- 
ing. 

Chicago  Exhibition.  ^The  Journal  of  the  Society  of 
Arts  for  October  23  is  taken  up  with  the  report  of  Mr. 
James  Dredge  and  Sir  Henry  Trueman  Wood  upon  their 
visit  to  Chicago  in  September.  The  disposition  of  exhibits 
at  first  proposed  was  that  all  electrical  exhibits  should  be 
in  one  building,  all  the  mining  exhibits  in  another,  and  so 
with  other  sub-divisions.  Arrangements  will,  howevori 
be  made  as  far  as  possible  to  put  the  main  bulk  of  the 
exhibits  of  Great  Britain  in  the  industrial  building,  and 
other  spaces  are  resei'ved  for  use  if  required.  In  the  elec- 
trical section  20,000  square  feet  are  reserved.  The  storage 
of  empty  cases  will  be  at  the  rate  of  Id.  per  cubic  foot.  An 
electric  circuit  railway  will  convey  visitors  to  the  principal 
buildings,  and  on  the  water  electric  omnibus  boats  will 
|>erform  a  rapid  service.  Prospectuses  and  forms  of  appli- 
cation can  now  be  obtained  at  the  Society  of  Arts  Offices, 
John-street,  Adelphi.  A  powerful  committee  has  been 
formed. 

Stoke. — At  a  special  meeting  of  the  Stoke-on  Trent 
Town  Council,  on  Monday,  the  Gas  Committee  reported, 
with  reference  to  the  proposed  extension  of  lighting,  that 
they  had  considered  the  question  of  electric  lighting.  As 
they  found  that  while  the  cost  of  producing  gas  was  Is.  lOd, 
per  1,000  cubic  feet,  and  the  cost  of  producing  the  same 
light  by  electricity  would  be  equal  to  3s.  9d.,  with  a  capital 
outlay  of  X30,000  for  new  works  and  plant,  they  had 
decided  to  leave  electric  lighting  until  it  had  been  further 
developed,  and  they  recommended  the  extension  of  the  gaa 
works.  Mr.  Green  moved  as  an  amendment  that  as  the 
present  works  were  suflicient  for  some  time  yet,  they  should 
let  the  matter  rest  for  two  or  three  years,  and  wait  the 
result  of  electric  lighting  in  the  towns  that  were  now 
idopting  it.  This  amendment  was  negatived,  and  the 
resolution  was  carried  by  11  votes  to  6,  but  the  town 
clerk  explained  that  such  a  resolution  required  a  clear 
majority  of  the  Council,  so  that  the  matter  yet  remains 
unsettled. 

Blandyte  Insolation. — When  guttapercha  and  india- 
rubber  are  giving  out,  it  is  only  to  be  expected  that  inven- 
tors should  give  their  attention  to  artificial  products. 
Among  those  who  have  turned  their  attention  in  this 
direction,  Dr.  Blandy,  of  58,  Brook-street,  Grosvenor- 
square,  appears  to  have  been  working  with  considerable 
success,  and  to  have  perfected  a  compound  by  the  combina- 
tion and  treatment  of  materials  such  as  waste  leather, 
to  be  available  as  a  substitute  forindiarubber.  The  cost  of 
**  Blandyte,"  as  the  composition  is  termed,  is  given  at  3d. 
to  6d.  per  lb.,  whereas  indiarubber  is  two  or  three  shillings. 
The  material  has  been  tested  for  cable  insulation,  and  has 
been  favourably  reported  upon.  We  are  not  aware  whether 
the  material  has  been  practically  used,  but  the  testa 
mentioned  consisted, amongst  othersjn  immersing  a  covered 
wire  in  sulphuric  acid  and  water  foe  VL  ^^\is^\k^  \v^v:iii^ys. 
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being  given  with  a  delicate  galTanometer  and  10  volts.  A 
company  is  shortly  to  be  formed  to  work  the  patents,  nob 
only  for  insulation  purposes,  but  for  hose,  belting,  shoos, 
and  waterproof  garments. 

''Lightning.'* — Electricity  in  its  many  forms  having 
penetrated  into  the  very  houses  of  the  people,  the  time  is 
judged  ripe  for  a  new  popular  electrical  p>aper  which, 
under  the  title  Lightnifig^  is  issued  this  week,  price  2d. 
The  first  number  of  this  "  popular  and  business  review  of 
electricity*'  has  reached  us,  dating  from  the  congenial  quar- 
ters of  Faraday  House,  Charing  Cross,  under  the  editorship 
of  Mr.  Frank  B.  Lea.  It  is  a  well  got  up  paper  of  24  pages, 
with  yellow  cover.  The  contents  are  varied  and  interesting. 
Several  serial  articles  on  elementary  subjects  are  started — 
among  them  "  How  the  Electric  Light  is  Produced,"  by  W.M. 
Madden,  M.A.,  "  Electric  Lighting,  from  the  Consumers' 
Standpoint,"  by  F.  W.  B.  Gordon.  A  glossary  of  technical 
terms  is  begun,  and  the  inevitable  prize,  in  a  popular  form, 
comes  in  the  offer  of  half-a-guinea  for  notice  of  omissions. 
The'^Ladies'  Column"ha8  pretty  sketches  of  interior  lighting, 
and  electrical  tales  and  chatty  notes  make  an  interesting;; 
and  readable  paper  for  those  desiring  information  in  a  less 
technical  form  than  text-books  and  technical  journals.  In 
fact,  to  use  one  of  its  own  jokes,  they  cannot  but  be  struck 
by  Lightning. 

Grays. — At  a  meeting  of  the  Grays  Local  Board  on 
22nd  inst.,  Mr.  A.  W.  Boatman  said  he  had  been  in  com- 
munication with  Messrs.  Crompton  for  the  purf)03e  of 
ascertaining  whether  the  machinery  at  the  sewage  pumping 
station  could  be  so  constructed  that  it  could  be  also  used  in 
electric  lighting.  Messrs.  Crompton  replied  that  they 
would  not  advise  such  a  utilisation  of  the  pumping  engines, 
as  such  an  arrangement  would  be  very  expensive  and  give 
trouble  in  the  working.  Such  a  system  is  used  in  America,  but 
did  not  readily  lend  itself  to  private  lighting.  They  put  the 
cost  approximately  for  140  lamps  of  32  c.p.  each,  at  £3,600. 
This  would  be  for  two  engines  and  four  dynamos  and 
engine  room  apparatus,  with  underground  excavations  for 
the  wires.  The  extra  cost  of  a  few  arc  lamps  would  be 
about  £20  each,  fixed  in  the  place.  The  price  given  did 
not  include  boilers,  and  the  difference  between  having  over- 
head and  underground  wires  would  only  be  about  £250  or 
£300.  Under  the  circumstances,  Messrs.  Crompton  recom- 
mended undergiound  mains,  as  although  they  would  bo 
more  costly,  there  would  be  greater  security  and  leas 
unsightiiness.  The  cotistderatioii  of  the  matter  was  further 
adjourned. 

Ughtning  Condaotors. — Dr.   Hess,   who    haa  been 

collecting  statistics  and  has  examined  the  tips  of  many 
lightning-rods,  Hnds  that  fusion  of  the  points  never  occurs. 
A  fine  smooth  point  receives  the  lightning  in  a  concentrated 
form,  while  angle  or  ribbed,  as  well  as  blunt  points, 
divide  it  into  threads.  Dr.  Hess  considers  that  platinum 
needles  and  tips  are  entirely  unnecessary,  for  they  have  no 
advantage  over  copper  points  ;  but  as  there  are  lightning 
strokes  which  are  capable  of  making  wire  0'29in.  thick  incan- 
descent, unbranched  copper  conductors  should  never  be  of  loss 
diameter  than  this,  though  in  a  good  lightning-rod  the  main 
point  is  to  secure  perfect  communication  between  it  and 
the  earth.  Mr.  J.  W.  Gray,  commenting  on  the  state- 
ments by  Dr.  Hess,  says  that  be  has  known  copper  0'29in. 
thick  eaten  away  by  corrosion,  whilst  a  light  platinum 
sheath  covering  the  same  remained  practically  untoucbed. 
He  adds :  "  If  any  of  the  theorists  choose  to  refer  to  the 
parliamentary  Blue-books  they  will  find  since  my  late  father 
and  myself,  under  the  direction  of  Sir  Wiltiam  Snow 
Harris,  protected  her  Majesty's  ships  from  lightning  (iirior 
to  their  being  wholly  constructed  of  iron),  that  the  same 
bjivo  been  iree  from  accidents  by  lightning,  although  pre 


riously  loss  of  life  and  accident  had  been  frequent,  indn 
the  loss  of  ships.'' 

A  Load-Speaking  Telephone. — An  improTemett| 
telephone  receivers  hais  been  brought   forward  by  Mr.l 
Douglas,   63,    York-place,   Edinburgh,    and    was 
tested  in  that  city   with   very   satisfactory  resulu. 
receiver  is  to  the  eye  of  ordinary  form,  but  maidl  k«  ■ 
electrical  arrangement  which  produces  the  extra  sffscL 
aid   in  the  distribution   of   the  sound,  an  ordioar; 
speaking-trumpet   is  fitted  upon   the    receiver,  wiAl 
result  that  everyone  in  a  room  of  moderate  ^zo  mtyl 
very  distinctly  what  the  telephone  is  saying.     In  the  i 
which  took  place  at  Edinburgh,  the  speaker  was  in  »  oAr 
in  the  bottom  of  the  house,  but  reaiatance  coils 
arranged  as  to  represent  a  resistance  of  frotn  one  and  i 
to  two  miles  of  line.     At  a  distance  of  several  yardi ' 
the  receiver  it  was  quite  possible,   says  the  5o 
make  out  what  the  telephone  was  saying.     Tunes 
on  a  musical  box   were  equally  well    heard,  and 
around  the  receiver  all  heard  very  distinctly  the 
a  watch.     While  this  was  so,  the  same  telephone 
once  be  made  a  confidential  agent  by  the  removal  (r 
hole  in  the  l)ox  into  another  of  a  small   metal  peg,  «b 
turned  the  sound  on  to  an  ordinary  receiver  hanpngfcyl 
side  of  the  instrument. 

Chenoweth  System  of   Condnita. — A  remartaA^I 

ingenious  system  of  constmctin*;  conduits  for  drum  ir| 
electric  wires  has  been  devised  by  Mr.  A.  C.  ChenowtJk,! 
C.E.,  and  has  been  used  in  constructing  4in.  telsphoot] 
conduits  for  the  Croton  Aqueduct  at  Yonkers,  New  York  I 
The  peculiar  feature  of  the  device  is  the  method  of  formui|| 
the  core  in  a  solid  concrete  block  laid  in  place.  A  ooIUp- j 
sible  wooden  mandrel  is  used,  made  in  two  piecei  dhni] 
apart  by  wedges.  This  is  revolved,  and  on  it  is  wooDdj 
spirally  a  galvanised  iron  ribbon,  lin.  wide,  of  No.  27  wnti 
gauge,  for  a  length  of  about  6ft.  The  trench  is  exciv&t£d,| 
the  mandrel  placed  in  position,  the  concrete  laid  arouod  i 
the  core  being  embedded  theroinj  covered  with  the  requ 
thickness  of  concrete,  and  this  again  with  earth  and 
The  wedges  are  withdrawn  and  the  wooden  core  remov 
the  spirally-wound  iron  ribbon  being  left  as  cea 
Another  length  is  laid,  the  ends  of  the  ribbon  ri?eti 
together,  and  the  concrete  laid  as  before.  The 
romaiiis  in  one  continuous  piece,  and  10  days 
laying  the  ribbon  is  withdrawn  by  the  manholes,  laav 
a  perfectly  smooth  conduit  absolutely  without  jo 
Several  hundred  feet  of  ribbon  can  be  removed  at 
time.  The  patents  covering  the  system  are  owned  by  1 
Monolithic  Drain  and  Conduit  Company,  5,  Beekmsft-I 
street,  New  York. 

Poona. — At  a  recent  meeting  of  the  Poona  Cantoniaeot  I 
Committeu,  a  letter  was  read  from  Mr.  Rieuzi  WalUn,! 
executive  engineer,  Bombay  Municipality,  dealing  withthtl 
proposal  to  light  Poona  by  electricity.  Mr.  Walton  coo- 
sidered  that  the  offer  made  to  the  Cantonment  Ccmmittss  I 
was  peculiarly  advantageous.  There  are  at  present  575  tA\ 
lamps  of  9'5  c.p.  each,  the  lighting  of  which  costs  at  pressai! 
7,000  rupees  per  annum,  or  102  per  bmp  per  monlh.  Tbt] 
scheme  before  the  committee  provides  for  lights  of  16  cp 
and  at  the  same  cost  per  month  as  the  oil  lamps  now  in  oa^J 
r02  per  month.  Mr.  Walton  considered  that  an  ezceptj 
ally  low  rate  when  compared  with  the  gas  lamps  of  Bombsf 
of  14  cp.,  which  cost  the  municipality  6*125  per  light  («c 
month.  Mr.  Acworth,  municipal commissionorofBombay.c 
sidered  that  the  climatic  conditions  of  Poona  were  far  i 
favourable  to  electric  lighting  than  those  of  Uomhaj*  tkd 
extreme  dampness  of  Bombuy  being  the  chief  gaum  of  hi^fa 
prices,  and  unworkable  conditions  in  the  varions  tcoden 
which  the  Bombay  Municipality  had  received  for  ligUlta^ 
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bay.     He  further  expressed  bis  doubt  as  to  whether 
^tric  Ughting  in  Poona  could  be  undertaken  on  the  lerms 
:ihed    in   the   cantonment    secretary's    rainute.      The 
ter  was  referred  to  a  committee  for  consideration,  con - 
of  Major  Duperier,  U.E.,  Mr,  E.  O.  Walker,  CLE.. 
liujana  Lingoo. 

Areas  "  Plating.— The  London  Metallurgical  Com- 

j  has  works  at  Turnmill-street,  near  Farringdon'Street 

lion,  for  working  a  new  system  of  electroplating  known 

Areas  "  platint;.     The  operation  is  similar  to  ordinary 

plating,  and  is  identical  as  regards  time  and  current, 

an  alloy  is  used  instead  of  pure  silver  or  pure  nickel. 

alloy  consists  largely  of  silver,  but  its  exact  description 

M  oot  published.     On  a  recent  visit  we  were  shown  several 

l^ecimens  direct  from  the  plating  bath.    On  emerging  from 

khe   bath  the  material  is  dead-white,   but   on  burnishing 

topoars  bright  silver.     The  advantages  arc  freedom  from 

|]UmishiDg  and  extreme  stretching  properties  and  plasticity, 

t  a  ffat  sheet  of  bell  metal  can  be  easily  beaten  or 

into  gong  shape  without  crack  or  stretching  marks. 

new  process  is  cheaper  than  silver,  and  is  preferable 

ickel'plating  for  several   reaaous.     Nickel-plating    is 

Bsuitable  for  spoons  and  forks,  being  readily  affected  by 

boid,  and  being  very  hard,  cannot  be  deposited  very  thickly. 

iH  is  also  porous  to  damp,  and  liable  to  rust  off.  The  "  Areas  " 

L^  not  easily  affected  by  acidsj  is  elastic  and  has  the  ap[iear- 

nce  of  silver.     The  company  are  also  developing  a  new 

J^atem  of  galvanising,  the  alloy  using  much  more  of  lead 

nd  less  of  the  expensive  zinc  than  hitherto  employed.  This 

f  stem  is  found  much  cheaper,  and   greater  elasticity  and 

tretchine  powers  are  obtainable.     An  iron  galvanised  rod 

ras  shown  which  had  been  bent  till  the  iron  broke,  but  the 

klating  showed  no  "  stream-lines  "  or  signs  of  stret(;hing. 

AublixL — The  central  station  which  Messrs.  Hammond 
nd  Co.  are  erecting  in  Dublin  is  situated  in  the  Irish 
leet-stroet,  and  will  supply  current  to  a  central  area  com- 
nrifling  the  celebrated  College  Green,  and  the  no  less  cele 
crated  Sackville-stroot,  and  to  Grafton-street,  Parliament- 
treot,  Capel-stroet,  and  the  principal  streets  adjacent. 
Vork  is  being  rapidly  pushed  forward,  and  the  mains  ant] 
ciilvertti  will  shortly  be  all  in  place.  The  system  adopted 
s  that  of  cast-iron  pipes,  3in.  to  6in.  diameter,  with  surface 
K>xe8  of  a  uniform  pattern  and  interchangeable,  as  used  in 
.he  Kensington  IIouse-to-House  station.  Highly-insulated 
tables  are  then  drawn  in.  The  mains  comprise  those  for 
itreet  arc  lighting,  in  which  a  pressure  of  3,000  volts  will 
>e  used,  and  tho  primary  mains  for  private  lighting  at 
5,000  volts.  Lowrie-IIall  100-volt  transformers  will  be 
lisod  to  supply  the  low-tension  current.  Tho  engines  to 
}e  used  in  tho  central  station  are  being  built  in 
relatul  by  Messrs.  Coates  and  Co..  of  Belfast,  and 
ihe  Lowrie-Parker  dynamos,  upon  the  latest  designs,  are 
>eing  built  in  England,  and  will  be  ready  shortly.  It  is 
Bxpected  to  commence  lighting  before  tho  end  of  the  year. 
l*he  whole  of  the  works  in  Dublin  are  under  the  personal 
upcrintondonce.  of  Mr.  J.  W.  Chiaholm.  Mr.  Harold 
Dickinson  has  charge  of  the  underground  section,  and  Mr. 
pencer  Hawes  is  tho  Dublin  secretary,  Mr.  Harty,  the 
orough  surveyor,  whose  paper  upon  the  station  recently 
appeared,  ia  largely  interested  in  the  carrying  out  of  the 
installation,  assisted  by  Mr.  Buddie,  clerk  of  works  to  the 
Cor])oration.  Mr.  Edward  Manville,  whose  connection 
with  Messrs.  Statter  and  Co,  has  now  ceased,  is  acting  as 
consulting  engineer  to  the  Dublin  Corporation,  having 
offices  in  both  London  and  Dublin. 

I  Closed-Condait  Systems.  —  The  following  letter 
Addressed  to  tho  newspapers  with  reference  to  Mr.  Edison's 
[|at>ost  discovery,  has  been  sent  this  week  by  Messrs. 
Merry  weather  and  Sons,  Greenwich  :  '*  We  observe  that  in 
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a  recent  issue  prominence  is  given  in  your  journal  to  a 
cablegram  from  New  York  describing  an  alleged  new 
system  of  electricity  for  tramways,  but  it  would  appear 
from  the  particulars  given  that  the  invention  has  merely 
secured  similar  results  to  those  by  the  closcd-cooduit 
system,  invented  by  Mr,  John  Gordon,  and  patented  some 
two  years  ago.  We  hope  you  will  allow  us  to  call  atten- 
tion to  the  matter,  as  it  is  only  fair  that  a  Scotchman 
should  have  some  of  the  credit  for  the  discovery  which  is 
at  present  solely  claimed  for  Mr.  Edison,  who  can  well 
afi'ord  to  share  his  laurels  in  the  matter  with  British  talent. 
By  the  adoption  of  the  Gordon  system,  storage  batteries 
uTid  dangerous  overhead  gearing  are  dispensed  with,  as 
tho  current  is  picked  up  from  the  rails  as  the  car  proceeds 
along  the  track,  electrical  contact  only  existing  in  the  short 
section  covered  by  the  car,  thereby  securing  absolute  safety 
to  the  public  traffic.  A  series  of  successful  experiments 
have  been  carried  out  at  our  tramway  works,  Greenwich, 
on  the  Goi*don  system,  with  excellent  preliminary  results." 
The  letter  then  describes  the  system,  giving  particulars 
already  given  by  ourselves.  Considering  that  it  is  now 
many  months  since  we  had  an  opportunity  of  inspecting 
the  trial  car,  an  J  the  great  influence  that  this  firm  must 
have  in  many  quarters,  it  is  rather  surprising  that  we  do 
not  hear  more  of  this  system  than  letters  to  the  papers, 
especially  as  the  chief  oV>jection  to  the  introduction  of 
electric  tramways  in  England  has  Vjeon  the  overhead  wires. 
Is  it  not  about  time  that  an  actual  line  on  the  system  wa« 
equipped,  and  its  capabilities  really  tested  1  We  hope  we 
shall  bear  of  such  an  enteri>ri8e  shortly,  as  there  is  great 
promise  for  a  system  of  this  kind. 

Accnmolator  Cars  at  the  Hafime.— Six  accumulator 
cars  are  now  running  from  the  Hague  to  the  Casino  at 
Schevening,  a  length  of  about  three  miles.  The  speed  of 
running  is  12  miles  an  hour,  including  stoppages.  The 
loaded  car  weighs  IC  tons;  it  is  32ft.  long,  carries  66 
passengers,  and  tho  battery  of  accumulators  weighs  4  tons. 
The  cars,  constructed  at  Harlem,  have  two  bogies  of  two 
axles  each.  Only  one  bogie  is  driven,  having  its  wheels 
coupled  together.  The  axles  are  connected  to  the  motor 
by  solid  gearing,  and  the  whole  weight  is  carried  by  the 
axles.  The  motor  is  supplied  by  carbon  brushes,  from  a 
battefy  of  192  Julien  accumulators,  weighing  401b.  each. 
This  battery,  when  charged,  provides  current  for  a  run  of 
15  miles,  after  which  the  cjirs  return  for  change  of  cells. 
The  accumulators  are  arranged  in  eight  boxes,  or  drawers, 
weighing  half  a  ton  each,  placed  under  ttie  seats. 
The  car  is  provided  with  switches  and  resistances  to 
allow  the  speed  to  be  varied.  Tho  changing  of  the  sets 
of  colls  is  carried  out  by  tho  aid  of  a  special  mechanical 
arrangement  to  allow  rapid  handling.  Two  sets  of  turn- 
tibles  and  rolling  carriers  are  placed  at  end  of  a  charging 
bench.  The  drawers,  when  taken  from  the  car,  slide  easily 
on  rollers  placed  on  the  bench  and  turntables,  the  operation 
of  changing  requiring  five  minutes.  Tho  spare  sets  of 
colls  are  always  being  charged  as  the  others  are  being 
used.  The  connections  are  made  with  spring  contacts 
arranged  so  that  no  mistake  can  occur.  The  charging  is 
accomplished  by  means  of  Sllvertown  shunt  dynamos,  with 
hand  regulators,  giving  CO  amperes  at  100  volts.  The 
machine-room  contains  two  condensing  steam  engines  of 
210  i.h.p.  each.  The  condensing  water  is  supplied  by 
a  syphon  from  the  canal  three-quarters  of  a  mile  away. 
The  installation  is  completed  by  a  small  workshop  driven 
by  an  electric  motor,  itself  supplied  by  a  small  battery  of 
70  cells  of  66Ib.  each,  which  are  also  used  for  lighting  by 
means  of  10  arc  lamps.  It  is  intended  to  settle  the  question 
of  maintenance  by  tho  erection  of  a  small  manufactory  of 
buttery  plates  on  the  spot,  with  a  laboratory. 
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SHIPLIGHTING  BY  ELECTRICITY, 

(Ccffitinued  frovi  page  39^. ) 

Fittingy. — The  tendency  nowadays  is  to  reduce  the 
number  of  varieties  of  Httinga  as  much  as  possible,  as  it 
makos  repairs  easier. 

The  following  is  a  list  of  the  fittings  which  are  found 
necessary  :  (I)  pendants  ;  (2)  brackets  ;  (3)  cage  pendants  ; 
(4)  cage  brackets  ;  (5)  roof  lights  ;  (6)  saucer  li^hU  ;  (7) 
sconces;  (8)  hand  lamps ;  (9)  cargo  lights;  (10)  gangway 
lights. 

These  may  be  either  lacquered  brass,  bronze,  or  electro- 
plate.    The  pendants  are  intended  for  saloons,  cabins,  etc, 


Fl<;.  5, — I'endant  on  '2-wire 
Systom. 


Fi<».  Ij,  "Concentric 
Pendant. 


and  are  generally  fitted  with  pear-shaped  opal  globes.  The 
cage  pendants,  which  are  used  in  the  engine-room,  crew's 
quarters,  etc.,  are  similar  to  the  pendants,  the  principal 
diiforence  being  that  they  have  plain  glass  globes,  with 
strong  wire  cages  over  them  to  protect  them.  The  brackets 
and  cage  brackets  are  simply  pendants  and  cage  pondants 
with  the  stalks  bent  at  right  angles,  and  are  intended  for 
fixing  on  the  bulkheads  where  it  is  not  convenient  to  fix 
them  on  the  roof.  Roof  lights  are  intended  for  the  cargo 
Sluices  in  the  'tween  decks,  and  are  made  so  that  they  can 
be  readily  unscrewed,  and  solid  covers  screwed  ou  us  a 
protection  from  cargo. 

Saucer  lights,  which  are  intended  for  bulkheads  where 
one  light  is  used  for  two  places,  consist  of  two  saucer- 
shaped  glasses,  with  metal  rims ;  a  circular  hole  is  cut  in 


Fifi.  7.— Bracket, 

the  bulkhead,  the  lampholder  \a  fixed  in  the  centre,  and 
the  glasses  are  fastened  on  each  side  with  screws.  Sconces 
are  used  in  exposed  places — such  as  on  deck — and  also  in 
the  engine-room.  They  are  generally  fixed  to  the  bulk- 
heads, but  may  be  also  fixed  to  the  roofs.  Hand-lamps, 
as  their  name  implies,  are  for  carrying  about,  to  allow 
which  a  length  of  twin  tlexible  leads  is  attached  to 
them.  They  are  exceedingly  useful  for  examining 
machinery,  looking  in  cupboards,  etc.,  and  are  always  in 
great  demand.  Cargo  lights  consist  of  umbrella-sha]>ed 
metal  reflectors,  in  the  centre  of  which  a  group  of  small 


lamps,  or  it  may  be  one  large  lamp,  is  fired.  Iboa 
latter  is  most  economical,  the  former  U  prcfenhU,  u 
event  of  one  lamp  being  broken,  3  ou  have  the  othtr 
nn  with.  These  also  have  flexible  leads  attached  U 
which,  when  they  are  required,  are  fixed  to  ooapiiai 
vided  for  the  purpose  in  convenient  parts  of  tlu 
They  arc  intended  to  be  hung  over  the  cecitTB 
hatchways  when  cargo  is  being  discharged, 
way  lights  are  large  lamps,  with  gU«8  g]k^ 
cage  protectors,  made  to  bold  three  or  Um 
lampe,  and  are  intended  to  bang  over  the 
side  to  give  light  to  the  gangways.  They  are  atUt 
the  same  way  as  the  cargo  lights,  but  they  are  not 
used,  as  the  former  ma^  be  made  to  ansver  th 
purpose.  To  this  list  we  may  add  electrolier^  00 
rally  being  fitted  in  each  ship.  The  number  of  1 
these  is  endless.  Simple  designs,  however,  are  tli 
satisfactory,  as  they  are  easier  to  keep  clean,  aod  U 
working  of  the  ship  best.  Ail  these  fittings  mar 
with  either  double  or  single  wiring.  With  doabW 
the  wires  are  drawn  through  a  tube  into  the  lamp 
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Fi4*.  8.— Cage  PeDdnnt. 


Fiu.  9.—! 


is  being  erected,  and  attached  to  the  lampholder 
of  screws.  Besides  the  danger  of  injuring 
when  drawing  them  in,  there  is  also  a  liability  c 
getting  into  the  tube  afterwards  and  corroding  the 
The  single-wire  system  has  the  advantage,  that  ai 
become  necessary  to  take  down  the  fittings  thia  \ 
in  a  few  minutes,  leaving  the  wires  undisturh 
shows  a  pendant  on  the  two-wire  system. 

Fig,  6  shows  a  watertight  concentric  pendant,  i 
the  single-wire  or  concentric  system.     On  screwing  tl 
into  the  junction  box  the  spring  plunger,  S  P,  at 
makes  contact  with  the  button  of  the  screw  jonctj 


bats 

i 


Fi<;.  10.— Soonoe. 


Fi".  U.— 


assuming,  for  the  sake  of  convenience,  that  the  cxh 
down,  it  passes  from  the  junction  to  the  plunger,  do' 
central  metal  rod,  through  the  spring  plunger  at  the  b 
to  the  central  contact  of  the  bulb,  through  the  carbi 
ment,  up  the  stock  of  the  lamp  to  the  junction-box,  U 
the  small  fuse  and  earth  wire,  to  the  hull  of  the  ship 
Fig.  7,  which  represents  a  bracket,  is  ainiilar  1 
pendant,  except  that  it  is  bent  at  right  angles.  Tfa 
pendant,  shown  in  Fig.  8,  is  also  the  same  as  the 
except  for  the  globe  carrier,  G  C,  which  is  soldertxl 
stock.     The  rim,  K,  ia   screwed  inside,  a  nibbor  ' 


^^ 


iL^ 


i 
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Berted,  so  that  when  the  globe^  G,  ia  put  into  place 
cage,  C,  screwed  bard  up,  the  whole  fitting  ia 
jly  watertight. 
I  is  a  roof  light. 

10  and  11  show  a  eection  of  a  sconce  and  a  coni- 
The  connection  ia  made  by  the  three  spring 
I,  S  P.    The  front  has  a  hinge  on  the  ri^bt  eide 


;  12, —Hand  Lamp.^yr^C^ilFio,  13.— Gangway  Lamp. 

icrew  on    the  left      W  R  is  a  white  enamel,  or 

reflector,  round  the    edge    of    which    a    rubber 

R  W,  of  square  section  is   placed   in    a  suitable 

When  the  lamp  has  been  fixed  and  the  front  is 

the  shoulder  on  it,  S,  bears  on  the  rubber  washer, 

en  the  screw,  .v,  is  entered  and  screwed  up  tight  no 

an  possibly  got  in. 

i\2  and   13  are  hand  lamps  and  ganf^way  lamps, 
j^^  is  a  section  of  a  cargo  reflector.    It  consists  of  a 

k 


14.— Cargo  Reflector.  Fio.  15.— Concentric  Swivel. 

Bhade,  to  which  the  braes  bowl  reflector  is  attached, 
bole,  together  with  the  stock,  forming  part  of  the 
b  Inside  is  a  metal  rim,  insulated  from  the  shade,  and 
bis  an  insulated  wire  is  led  to  the  centre  contact  in 
Joseneck.  Round  the  bowl,  holes  are  bored  and 
to  receive  the  lampholders,  being  so  placed  that 
^e  latter  are  screwed  home  their  contacts  bear  on 
dilated  rim.  The  fixing  of  the  holders  is  thus 
very  simple,  and  a  great  deal  of  time  is  saved. 


Fio.  16.— Junction  Sleove. 

Bxible  lead  may  be  either  twin  wire  or  concentric 
To  each  end  of  it  a  concentric  swivel  ia  soldered  as 
in  Fig.  15,  and  by  screwing  this  into  the  gooseneck, 
jo  a  junction-box  provided  for  the  purpose,  connection 
^made  in  a  few  moments,  liy  means  of  brass  sleeves 
I,  any  number  of  these  leads  can  bo  joined  into  one. 
In  many  cases  will  be  found  very  convenient.  This 
lea  the  fittings  which  may  be  considered  necessities. 


Others  may  be  added,  or  those  mentioned  may  be  made 
more  ornamental  according  to  the  fancy  of  the  owner. 

In  conclusion,  I  may  say  that  people  are  sometimes 
inclined  to  expect  an  electric  light  installation  to  look  after 
itself.  This  ia  expecting  too  much,  and  no  installation,  no 
matter  how  well  it  is  designed  and  carried  oat,  will  give 
satisfaction  if  it  is  not  properly  looked  after. 


BRITISH  ASSOCIATION  CARDIFF  MEETING. 


JOINT  PISCUSSION  ON  UNITS  BY  SEfTIONS  A  AND  O, 

Dr,  Oliver  Lodgk  :  There  are  a  good  many  things  to 
be  said  about  units  at  the  present  time,  both  mechanical 
and  electrical.  I  think  it  will  be  for  the  convenience  of 
the  section  if  at  the  beginning  of  the  discussion  we  attend 
principally  to  the  electrical  unite,  and  to  those  units  which 
are  of  established  interest  to  engineers,  and  leave  the  more 
academical  and  mechanical  units  to  a  later  period.  With 
regard  to  electrical  units,  one  of  tbe  must  pressing  things  is 
the  determination  of  an  authoritative  statement  or  agree- 
ment as  to  the  coefficient  of  induction — not  only  self- 
induction,  but  also  mutual  induction.  Now,  we  know  that 
already  a  great  many  names  have  been  suggested  for  this 
ijuit.  The  mere  name  of  the  unit  is,  of  course,  very  unim 
portant  from  some  pointa  of  view,  hut  it  is  not  wholly 
unimportant  whether  this  unit  shall  be  called  secobm  or 
r|uadrant,  or  by  tbe  name  of  some  man.  Henry,  mac,  and 
other  names  have  been  suggested.  The  name  secohm 
bas  certain  advantages,  in  that  it  indicates  tbe 
relation  between  this  unit  and  the  ohm-second, 
but  there  are  certain  disadvantages  in  that  it  tends 
to  express  the  more  simple  by  the  more  complicated. 
It  expresses  the  unit  self-inductance  as  being  derived 
from  the  ohm,  whereas  the  determination  of  the  ohm  it?elf 
id  based  u]K)n  a  measurement  of  inductance ;  instead  of 
describing  the  aelf-indnctance  unit  as  an  ohm  multiplied  by 
a  second,  it  would  be  more  logical  to  call  the  unit  of  resist- 
ance a  self-inductance  divided  by  time.  In  all  methods  of 
determining  tbe  ohm,  some  form  of  coefficient  of  induction 
is  the  length  that  enters  into  the  expression.  If  it  is  to  be 
called  a  quadrant,  it  must  be  remembered  that  a  quadrant 
is  strictly  an  angular  measure ;  and  even  though  it  be 
understood  as  short  for  eai  th-quadrant,  and  therefore  a 
length,  still  it  is  not  unobjectionable,  for  it  is  pretending  a 
thing  to  be  a  length  when  it  really  is  not  a  length.  I  think 
it  would  be  a  backward  step  if  we  fix  it  for  all  time  as  a 
length.  On  the  whole  I  should  suppoi^e  that  some  name 
of  less  obvious  meaning  might  he  desirable,  such  as  the 
name  of  a  man.  Now  directly  we  permit  ourselves  to 
regard  the  name  of  a  man  as  a  possible  name  to  be 
attached  to  the  unit,  we  have  the  field  open  to  consider 
We  are  no  longer  compelled  to  make  it  equal  to  a 
secohm  :  it  may  be  a  sub-multiple.  Now  let  us  consider 
whether  the  secohm  ia  a  convenient  size.  The  C.G.S. 
unite  were  a  connected  system,  or  might  have  been  a 
connected  system,  before  any  practical  units  were  invented. 
Pructical  units  were  invented  for  this  reason,  that  C.G.S. 
units  were  not  a  reasonable  size — they  were  a  million  times 
too  big  or  too  small.  It  was  out  of  the  question  for  engi- 
neers to  be  always  speaking  of  powers  of  ten.  Now  a 
secohm  is  rather  big  for  a  practical  unit.  Very  few  people 
— I  speak  under  conection — have  to  deal  with  coeflicienta 
of  induction  of  more  than  a  secohm.  The  question  is 
whether  it  would  not  be  better,  therefore,  to  make  our 
practical  unit  some  sub-multiple,  say  a  thousandth,  or 
something  of  that  sort.  We  have  a  consistent  system  in 
the  C.G.S.;  there  does  not  seem  adequate  need  for  two  con- 
sistent systems.  I  regard  it  as  more  important  to  have  the 
practical  units  of  convenient  size,  than  to  have  them  most 
simply  related  amont;  themselves.  The  farad  has  been 
useless,  by  reason  of  the  neglect  ot  this  idea.  The  whole 
object  of  a  practical  system  is  to  have  units  of  convenient 
size,  otherwise  the  C.G.S.  would  bo  all  that  is  necessary. 

The  next  unit  wanted  is  a  practical  unit  of  magnetic  field, 
or  the  unit  of  magnetic  induction.  Let  me  just  exjilain 
what  I  mean  by  a  practical  unit  of  magnetic  field.  There 
ia  a  C.G.S.  unit — and  it  has  not  at  present  had  a  name  given 
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more  particularly  in  its  form  per  B<iuare  centimetie, 
Uled  B  density  of  field.     There  are  two  great  quan- 
that  are  raoat  important  in  electrical  developments  of 
riresent  day»  and  that  require  a  great  deal  of  sifting — 
■at  we  can  find  nnits  for  thera — one  is  /i,  the  other  the 
cient  of  specific  inductive  capacity,  Bometimes  called 
^en   we  come  to  L,  the  coefficient  of  self-induction, 
^e  said  that  there  is  more  nonsense  talked  about  self- 
Btion   than    any   other   branch   of    electrical   science. 
I  are  those  who  talk  about  eelf-induction  who  have  had 
little   practical   experience  of   its  effects,  who  have 
self-induction  sometimof*  to  a  geometrical  quantity, 
tiOQes  to  permeability,  and  sometimes  to  the   whole 
ction.     It  has  been  my  practice  for  some  years  never 
ik  of  self-induction,  because  it  is  mixed  up  so  dread 
^,but  always  to  speak  of  electromagnetic  inertia,  and  that 
term  we  have  met  with  in  practice  which  is  familiar  to 
^hen  we  find  writers  misusing  this  term  self-induction, 
one  regret  that  we  have  not  a  unit  for  it  so  as 
liralise  one's  ideas  and  to  avoid  friction.     I  am  at  one 
[Dr.  Lodge  when  be  proposes  a  unit  of  self-induction, 
iy  has  proposed  a  better  name  than  that  of  *'  henry." 
the  power  of  9  is  a  very  good  unit  indeed,  and  if 
tiad   this   unit    10^  we   could    wipe    out  the    use  of 
rord  secohm.     The  system  of  units  now  used  is  abso- 
py  artificial  and  conventional.     I  will  not  occupy  your 
with  dealing  with  the  relations  between  H  and  various 
quantities.     The  name  of  Gauss  has  been   pro[>osed  ; 
ct,  it  was  proposed  in   Paris.     If  there  are  two  men 
16   names  ought  to  be  used  as  units,  one   is   Gilbert 
the  other  Gauss,  who  have  done  so  much  to  establish 
ialftolute  system.     We   want   to  know  the  value  of 
ind    R.      Perhaps    Prof.    Riicker,   who    has    worked 
tiis   direction,  will  do    something    more.      We    want 
Bthing  more  than    dimensions  ;    we  want    a    tablo    of 
Sc  resistances.    At  the  present  moment  we  have  really 
the   specific  resistance   of   mercury   and   of    copper 
ately  determined.    We  also  want  a  now  determination 
I  and  a  better  mode  by  which  the  mechanical  equivalent 
keat  can  be  arrived  at.      We  want  to  get  rid  of  the 
bxious  table  of  dimensions  that  every  text-book  is  laden 
In  Maxwell's  great  work  there  are  three  or  four 
nt  systems  of  dimensions,  and  in  engineers'  pocket- 
which  are  supposed   to  contain  useful  facte,  pages 
'  pages  are  filled  with  these  useless  dimensions. 
-J  conclusion,  the  speaker  said  he  should  be  very  sorry  if 
^^' decision  that  this  section  should  come  to  should  interfere 
b  the  acceptance  of  the  ampere,  ohm,  and  firad  as  the 
\»1  standards.     If  it  were  to  go  abroad  that  they  were 
Qlted  it  might  perhaps  tend  to  the  withdrawal  of  the 
'  in  Council.  He  thought  that  certainly  this  year  these 
iards  would  be  made  legal,  and  then  these  standards 
0d  be  the  legal  standards  of  the  world. 
',  paper  was  then  read  by  Prof.  W.  Stroud  on 

IE  REVOLUTIONARY  SU(:;OESTIONS  ON  THE  NOMEN- 
CLATURE OF  ELECTRICAL  AM)  MECHANICAL  UNITS, 

which  the  following  is  a  summary. 

B  Present  Practical  System  of  Units. 

K  The  present  practical  system  of  units  is  very  objec- 

■able  on  three  grounds  : 

*a)  There  is  no  pHma  fatif  reason  why  the  practical  unit 

current  should  be  equal  to  Xih  C.G.S.  unit. 

(fi)  The  relation  between  the  other  practical  electrical 
lits  and  the  corresponding  C.G.S.  units  is  much  more 
implex  than  need  be. 

(y)  The  unita  of  work  and  power  are  far  too  small  for 
ractical  requirements. 

2.  If  we  were  starting  to  devise  a  practical  system 
►-day,  such  a  system  could  best  he  formed  by  taking 
()-"  cm.  as  the  unit  of  length,  10^  gr.  as  the  unit  of 
iBss,  and  the  second  as  unit  of  time. 

3.  That  in  the  interests  of  the  "practical"  men  of  the 
itnre  and  in  the  interests  of  the  electrical  students  of  both 
le  present  and  the  future,  it  is  highly  desirable  to 
iBtitute  a  revolution  with  the  object  of  dethroning  the 
resent  practical  system  of  units, 

_  NomchdatuTf. 

B»  That  the  term  dyne  to  indicate  10'  of  our  present 


(1891)  dynes  is  objectionable,  as  custom  has  restricted  the 
use  of  Greek  derivatives  entirely  to  C.G.S.  units.  That 
10^  dynes,  if  reijuired,  should  be  called  a  hebdomodyne, 
suitably  contracted  of  course,  or  preferably  a  joe  (joula 
over  centimetre). 

2.  That  the  classical  languages  are  of  little  or  no  service 
for  the  provision  of  names  for  modern,  more  or  less 
complex,  physical  conceptions  ;  and  therefore  this  method 
of  coining  words  it  is  desirable  to  abandon. 

3.  That  for  C.G.S.  units  some  system  of  automatic 
nomenclature,  in  which  every  name  shall  be  self-explanatory, 
would  prove  a  boon  to  the  teacher  and  a  blessing  to  the 
student,  and  that  such  a  system  is  quite  capable  of  being 
devised. 

4.  That  the  prefixes  mtizo^  to  indicate  10^,  and  7n^,  to 
indicate  10~^,  may  be  found  useful. 


Mr.  SwiNBURNK  said  he  was  rather  inclined  to  think  it 
would  be  better  to  stick  to  the  old  units.  He  did  not  think 
Section  A  realised  the  enormous  difficulties  that  they  put 
in  the  way  of  practical  people  by  making  alterations.  The 
alterations  in  the  ohm  would  produce  a  great  deal  more 
trouble  than  wiis  yet  realised.  He  might  say  with  regard  to 
self-induction  that  it  would  not  spread  much  in  practical 
work.  His  firm  made  a  large  number  of  transformers,  and 
it  was  necessary  to  make  these  with  great  accuracy,  but  he 
did  not  believe  anyone  in  his  place  could  tell  in  aecohma 
what  the  self-induction  of  any  transformer  was.  In  regard 
to  names,  he  would  hope  that  the  name  of  Poggendorf 
would  not  be  left  out. 

Dr.  JoHNSTONK  Stonky  said  on  this  question,  at  the 
present  day,  he  was  a  complete  conservative.  He  would 
wish  to  see  the  ohm  system  of  moaHurement  maintained 
intact,  and  he  t)elieved  that  only  practical  mischief  would 
result  from  any  attempts  now  to  diverge  from  the  ohm 
system.  He  was  a  member  of  the  committee  which  fixed 
the  C.G.S.  system  of  measurement  recommended  in  1874, 
Prof.  Carey  Foster  being  another.  On  that  committee 
there  were  some  members  who  bad  long  practical  aa^uaint- 
ance  with  the  metrical  system  of  measurement,  but  there 
were  other  members  who  had  only  immediately  before  been 
converted  to  the  opinion  that  the  systematic  system  of 
units  ought  to  be  bused  on  metric  measures,  and  who 
had  had  little  practical  acquaintance  with  It  aa  a  working 
system.  He  (the  speaker)  dissented  from  the  selection 
that  was  made  on  grounds  totally  diflferent  from  those 
attributed  to  him  in  Prof.  Everett's  book.  He  would 
wish  to  take  this  public  occasion  for  stating  that  the 
original  note  which  Mr.  Everett  put  in  the  first  edition, 
and  the  subsequent  note  in  the  second  edition,  did  not  in 
the  least  represent  what  he  stated  at  the  committee.  No 
systematic  system  of  units  could  have  been  framed  without 
some  electrostatic  and  electromagnetic  units  belonging  to 
it  being  inconveniently  large  or  small ;  but  it  was  qnite 
unnecessary  to  make  a  selection  which  led  to  the  same 
defect  prevailing  among  the  dynamical  units.  What  he 
(the  speaker)  bad  objected  to  was  choosing  such  funda- 
mental units  as  led  to  a  unit  of  force  so  incouvenieDtlv 
small  as  the  dyne  (about  the  weight  of  a  milligram),  a  unit 
of  energy  so  small  as  the  erg  (about  the  hundredth- 
thousandth  part  of  a  grummetre),  and  a  unit  of  power  which 
is  the  ten-millionth  part  of  the  watt.  The  definite  proposal 
he  made  to  the  committee  was,  that  the  metre  should  be  the 
unit  of  length  and  the  kilogramme  of  mass  ;  but  he  would 
have  concurredinrecommendinganyselectionof  fundamental 
metric  units  which  would  have  led  to  convenient  dynamical 
units.  With  respect  to  the  unavoidable  size  and  minute- 
ness of  some  of  the  electrical  units,  he  suggested  that  a 
nomenclature  should  be  introduced  which  would  make  it 
easy  to  use  in  practice  any  decimal  multiples  or  sub- 
multiples  of  them.  For  instance,  they  had  got  the  farad, 
a  unit  of  capacity  too  Urge  for  any  practical  purposes. 
Accordingly,  the  practice  was  to  make  use  of  the  micro- 
farad, us  it  was  unfortunately  called.  He  would  prefer  to 
call  it  the  sixth  faru<l  (the  farad  divided  by  10^).  It  is  a 
very  convenient  measure  for  measuring  the  capacity  of 
submarine  cables,  and  in  cases  where  large  capacity  had  to 
bo  dealt  with  ;  but  if  they  wanted  to  measure  the  capacity 
of  an  ordinary  Leyden  jar  it  would  be  u  ^rcat  d«aL  ^*^<a.^ 
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STONEY'S  TABLE  OF  THE  RELATIONS  BETWEEN  ELECTRIC  UNITS. 
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In  the  columns  of  dimensions  a  =     /L  M  fi  «-  ^^     f  y  =    v^     >    The  units  of  L,  M,  and  T  for  the 

Fcolumn  are  so  selected  that  the  unit  of  v  becomes  in  it  the  velocity  of  light,  and  that  the  units  of  a,  /?,  and  y 
[lame  as  in  the  ohm  columns. 

♦  Asterisks  are  introduced  to  direct  attention  to  the  more  important  of  the  horizontal  lines. 


to  measure  it  in  tenth  farads  instead  of  sixth  farads.  This 
nomenclature  would  enable  one  to  use  the  tenth  farad  when 
convenient,  and  the  sixth  farad  when  convenient,  and 
would  tell  exactly  their  relation  to  one  another.  To 
deal  with  multiples,  and  in  order  to  make  the  distinction 
[between  sub-multiples  and  multiples  as  great  as  possible,  he 
proposed  that  the  tenth  metre  should  mean  sub-multiplej 
and  that  the  metre-ten  should  moan  multiple,  and  so  on. 
That  system  of  dealing  with  the  muitiplca  and  sub-multiples 
would  bo  a  very  great  practical  convenience  to  electrical 
engincera.  It  would  also  avoid  entirely  the  necessity  of 
following  what,  he  understood,  was  the  suggestion  of  the 
president,  of  using  a  unit  for  self-induction  which  did  not 
belong  to  the  ohm  system.  He  certainly  thought  it  would 
be  a  very  retrograde  stop  for  the  B.A.  to  abandon  the  funda- 
mental principle  of  making  all  the  measures  belong  to  some 
definite  systematic  system.  It  was  a  misfortune  that  such 
a  thing  should  occur  as  was  mentioned  by  Mr.  Swinburne, 
that  u^isans  who  were  habitually  engaged  in  making  trans- 
formers could  not  tell  in  the  least,  in  anv  definite  system  of 
measures,  what  the  self-induction  was,  He  believed  it  would 
be  a  very  great  increase  of  their  capacity  fordoing  real  work 
if  the  use  of  measures  at  every  stage  was  so  facilitated  that 
every  artisan  could  have  a  clear  perception  of  thQ  measures 


he  was  using.  Personally  he  was  averse  to  any 
tionary  change,  and  although  the  C.G.S.  system  he 
was  not  the  best  that  could  have  been  selected,  h 
be  sorry  to  see  it  interfered  with  in  any  degree 
proposed  an  obvious  aud  easy  method  for  conrerfa 
electrostatic  into  electromagnetic  measures.  Then 
doubt,  for  some  purposes,  eleotrostatic  measures 
convenient  to  work.  At  present  engineers  were  pr 
precluded  from  doing  so  in  a  case  where  it  would  _ 
a  gieat  deal  of  assistance,  by  the  difficulty  of  easil] 
the  relation  between  the  two.  Mr.  Preece  8e< 
have  a  great  objection  to  dimensional  equationa. 
speaker)  on  the  other  hand,  would  wish  to  see 
equations  made  eo  simple  that  they  would  coi 
general  use.  The  speaker  here  referred  to  a 
herewith,  which  was  intended  to  facilitate  the 
electrostatic  into  electromagnetic  measures.  The 
the  central  column  of  this  table  had  been  introduced,' 
any  intention  of  recommending  the  use  of  a  nai 
measures,  but  only  as  the  natural  bridge  betweea] 
static  and  olectromagnetic  units,  which  assisted  tho^ 
sion  of  these  into  each  other  by  making  clear  to 
the  numerical  relation  between  them.  He  tho' 
the  natural  name  for  the  unit  of  magnetism  wou! 
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^ert,  he  being  the  first  man  tbey  coald  trace  who  had 
.lly  studietl  magnetism,  and  the  natural  name  for  the 
t  of  magnetic  field  would  be  Gauss.  PoggenJorf  and  some 
tcrs  had  been  mentioned,  though  if  any  name  deserv**! 
>  distinction,  it  was  that  of  Weber,  who  was  the  first  person 
point  out  the  importance  of  ayatematic  uniu.  There 
jht  be  a  difficulty  in  the  way  of  this  on  account  of  the 
enunciation.  He  would  also  very  earnestly  try  to  per- 
ie  the  members  of  both  Section  A  and  Section  G  to 
»  opinion  that  the  time  had  fully  come  for  getting  rid  of 
i  dreadful  misuse  of  the  word  force,  as  in  the  phrases 
ctromotive  force,  magnetic  force,  etc.  The  speaker,  in 
inclusion,  said  he  did  not  like  the  word  pressure  :  it  sug- 
Mted  a  misleading  analogy.  He  saw  no  objection  to  the 
rcrd  voltage,  which  was  very  convenient  for  practical  use 
Lnd  got  rid  of  the  false  analogy. 

Prof.  Carky  Fostkk  expressed  his  satisfaction  at  hearing 
6  expression  of  Dr.  Johnstone  Stonoy^s  conservative  prin- 
ples  in  the  matter  of  nomenclature.  If  they  were  to  have 
new  standards  they  must  employ  a  new  name  ;  they  might 
employ  a  term  derived  from  '*  Galvani,"  say  '*  galv"  or  **  gal," 
Prof.  SiLVANts  Thompson  said,  in  relation  to  the  unit 
of  self-induction,  that  Dr.  Lodge  had  stated  that  he  did  not 
Bee  why  its  coetiicient  should  be  considered  as  a  length,  but 
it  was  a  length,  and  Sir  William  Thomson  had  devised  aa 
ideal  experiment  illustrating  the  point.  They  needed  that 
a  physical  fact  should  be  discovered  to  enable  them  to 
determine  the  absolute  value  of  ^  or  /x. 


The  Prrstdent  stated  that  time  would  not  allow  of  the 
continuation  of  the  discussion  ;  he  hoped  that  it  would  be 
continued  in  the  journals,  especially  as  at  present  it  was 
not  quite  clear  what  was  actually  wanted  in  practice. 

Mr.  PRKKCK  thought  that  it  would  be  objectionable  for 
the  British  Association  to  suggest  any  change  in  the 
principle  of  the  unit.  The  farad  was  as  immense  as  the 
universe,  And  the  microfar<id  very  small,  but  useful ;  he 
thought  that  it  would  be  well  to  call  the  microfarad  the 
farad,  and  that  they  should  call  the  volt  and  ampere  either 
the  10-voIt  and  10-ampere,  or  the  wober. 


A  STAPLE-DRIVER. 


Those  who  have  had  much  experience  in  ninning  bell 
wires  have  often  wished  for  some  easy  method  of  holding 
staples  in  position  without  using  their  fingers  for  the 
purpose. 

We  illustrate  a  simple  little  instrument,  which  has  been 
designed  with  this  end  in  view.  It  holds  the  staples  in 
position  until  they  have  penetrated  far  enough  to  be  driven 
home  with  the  hammer. 

The  tool  consists  of  a  rectangular  tube  of  a  size  suitable 
for  the  staples  being  used,  in  which  is  a  plunger  with  a 
movement  of  about  ^in.  The  staple  is  placed  in  the  end  of 
the  tube,  when  it  is  held,  and  the  projecting  points  are 
placed  over  the  wire  which  is  being  run.     A  blow  is  then 


New  Staple-Driver. 


Prof.  T.  H.  Blakksley  wished  to  introduce  to  the  section 
a  unit  with  which  he  had  been  greatly  concerned  ;  this  was 
tie  particular  one  which  was  measured  when  a  current  was 
hnt  through  one  coil  of  a  dynamometer,  and  another 
Vrent  through  the  other.  It  was  the  product  of 
ro  currents.  It  was  most  important  to  arrive  at  the 
Dwer  per  unit  of  resistance.  At  the  Physical  Society  he 
given  many  cases  in  which  the  apphcation  of  the 
plit  dynamometer  would  be  the  most  advantageous,  and 
some  cases,  such  as  the  power  lost  in  the  revolutions 
of  magnetism  in  the  iron  core  of  a  transformer,  it  was 
practically  the  only  way  to  arrive  at  it.  He  was  very 
averse  to  giving  the  names  of  people,  however  eminent 
they  might  be,  to  unite. 

Prof.  Andrew  Gray  thought  the  phrase  '*  electromotive 
force  "  was  unfortunate,  but  that  it  would  cause  much  in- 
convenience to  drop  it.  A  clear  distinction,  ought,  however, 
always  to  be  made  between  E.M.F.  at  a  point  (that  was,  the 
electric  force)  and  the  E.M.F.  round  a  circuit.  It  would 
cause  serious  confusion  if  one  word  were  used  in  two 
senses  ;  if  the  word  "force"  was  not  used  alone,  but  was 
described  at  the  time  of  speaking,  he  did  not  think 
much  disadvantage  would  arise.  He  trusted  that  more 
attention  would  be  given  to  what  was  of  greater  importance 
than  finding  a  name  for  the  unit  of  inductance — viz.,  the 
calculation  of  coefficients  of  induction. 
After  a  few  remarks  from  Prof.  J.  V.  Jonks, 


given  to  the  opposite  end  of  the  plunger,  after  which  the 
tool  is  removed  and  the  staple  driven  home. 

It  will  be  found  very  handy  for  those  who  are  in  the 
habit  of  running  wires  overhead,  or  in  other  places  where 
it  is  inconvenient  to  hold  the  staples  in  the  fingers. 

The  tool  may  be  obtained  of  Messrs.  Woodhouse  and 
Bawson  United,  Limited,  88,  Queen  Victoria-street,  E.C. 


Search-Lights  in  Shipvirreoks. — Kecent  disaaters 
have  called  forth  the  suggestion  that  electric  Hash-lights  on 
the  coast  should  be  rendered  available  in  case  of  ship- 
wrecks by  night,  and  the  special  case  has  been  mentioned 
that  the  lights  under  the  control  of  the  Tyne  Submarine 
Mining  Engineers  should  thus  be  used  in  the  event  of 
wrecks  at  the  mouth  of  the  Tyne.  A  local  corx'espondent 
with  reference  to  the  magnificent  flash-light  at  Cliffords 
Fort,  asks  :  "  If  we  use  the  most  ix)werful  light  we  have  to 
search  for  our  enemies,  why  not  use  the  same  to  search  for 
our  friends  who  may  be  in  peril  1 "  He  suggests  that  the 
plant  at  the  fort  might  send  the  |>ower  both  to  Tynemouth 
and  South  Shields  Life  Brigades,  where  the  largest  and  most 
powerful  light  would  prove  of  the  greatest  service.  At  any 
rate  he  thinks  it  would  be  worth  trying,  as  no  ex|>eriments 
would  be  wasted  that  would  in  any  way  assist  such  heroic 
efforts  as  were  made  at  Tynemouth  at  the  wreck  of  the 
"Peggy." 
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LEEDS  AND  OVERHEAD  WIRES. 

It  has  required  the  enterprise  of  an  Americtn 
to  iatrodace   the   first   electrical    txamway 
with  overhead  wires  into  England-     The 
of  Englishmen  against  overhead  wire  are  t 
come  of  a  cautious  temperament.     It  is  recojKi 
that  such  wires  are  unsuitable  in  our  larger  to" 
at  any  rate    in  the  more  thickly -populated  to" 
with    narrow    streets.      America,    with    its 
streets,   may   tolerate   what   would   be  coni 
here,  for  it  must  always  be  remembered  thai 
central,  and    ofttimes    the    busiest,  parts    o{ 
towns  consists  of  narrow,  tortuous  streets,  wl 
traffic  is  congested,  and  iu  which  there  is  do4 
atom  of  room  to  spare.     In  the  suburban  di 
and  in  country  districts,  however,  there  seems  to 
no  insuperable  objection  to  overhead  conductors, 
electric   tramway  just  formally   opened  at 
runs  through   a  district   not  unsuited  to  oveii 
conductors.    Roundhay  Park  is  to  be  the  play 
of  Leeds  ;  it  is  some  miles  from  the  busy  oeniief 
the  town,  and  a  long  stretch  of  the  tramwsy 
to  Roundhay  is  through  a   very  spareely-popul 
district.    New  houses  are  being  rapidly  built  at 
points   along    the    route,    but   between   tbes£ 
Roundhay  the  right-hand  side  of  the  road,  at 
rate,  looks  out  upou  more  or  less  open  cooutrj. 
through  traffic  upon  the  tram  line  during  the  mait 
months,  except  perhaps  at  certain   hours  morusf 
and  evening,  will  not  be  very  great,  but  the  sttmiw 
trafBc  should  be  heavy.     This  fact  may  be  desirablt 
inasniuch   as   it   will    allow    the    managers  of  tk 
tramway  to  thoroughly  test  all  their  apparatus  di 
the  portion  of  the  year  that  traffic  is  least,  so  i\ 
may  be  in  a   perfect  state  of  efficienoy  when 
spring  comes  and  the  pleasure  traffic  commence. 

It  does  seem  peculiar,  though,  that  Leeds  shooU 
go  to  America  for  machinery,  yet  to  those  wfco 
know  aught  of  tramway  work  the  singularity  '^vJ 
not  be  noticed.  We  know  of  no  English  tr.u 
tramcar  builders,  for  example,  that  pushes  its  t^'MCI 
like  the  Americans,  and  it  is  almost  certain  that  tb 
^eater  part  of  tramway  rolling-stock  has  boeo 
supplied  by  America.  There  may  be  a  reason  te 
this  in  that  the  woods  principally  used  iS 
from  typical  American  trees.  In  Ajnerica,  u 
has  been  so  often  explained,  overhead  electnc 
trams  are  common.  Not  only  so,  the  system 
has  quickly  caught  on,  and  seems  destined  to  become 
the  ordinary  system  of  the  States.  American  elao 
trical  engineers  could  not  understand  the  difficult 
of  adopting  electric  traction  in  this  country,  beDC 
the  Thomson-Houston  Company  sent  over  Mr.  G 
Baker  to  exploit  their  system  here.  We  TiYid 
remember  Mr.  Baker's  call  upon  us  soon  after  li 
arrival  in  this  country,  and  the  assertion  he  mat 
that  he  would  have  a  line  running  ere  he 
eighteen  months  older,  to  show  us  benighted  foil 
what  could  be  done.  He  has  got  his  line,  thoog 
we  are  not  quite  sure  that  it  is  within  the  Ui 
mentioned.  The  result  has  not  been 
obtained.      More    than  one  scheme  that  proi 


}^a 


to  an  installation  has  bad  to  be  abandoned, 
opportunity  came  at  last,  and  the  line  is 
.  It  is  unnecessary  to  enter  into  the  history 
oundhay  tramway,  but  we  may  say  that  it 
a  much  better  opportunity  for  electric  traction 
most  any  other  line  in  the  kingdom.  We 
ten  pointed  out  that  many  dififerent  conditions 
States  have  lead  to  the  introduction  of  electric 
lU,  Here  mileage  is  almost  at  a  standstill, 
is  rapidly  increasing.  It  is  the  new  lines  in 
;a  that  patronise  electricity  to  the  greatest 
Here  the  permanent  way  is  laid,  the  initial 
spent,  and  the  only  question  for  the  manage- 
!a  to  earn  dividends.  To  change  the  system 
king  means,  in  most  instances,  increasing 
ipital  to  carry  out  the  necessary  alterations, 
therefore  in  this  position  ;  Most  tramways 
der  existing  conditions,  earning  a  fair  divi- 
they  are  promised  a  probable  increase,  if  they 
ange  their  system  ;  but,  on  the  whole,  they 
A  bird  in  the  hand  is  worth  two  in  the  bush.'* 
e  quife  sure  that  electric  traction  is  the  best 
oa  of  working  our  tramlines  ;  but  who  will 
■e  UB  with  an  argument  to  combat  the  *' bird- 
ie-hand" view?  Prominent  tramway  men  have 
^and  again  said  to  exploiters  of  electrical  systems 
lave  urged  the  adoption  of  their  pet  system, 
IS,  what  you  say  is  all  very  well,  and  here  is 
offer.  You  say  the  cost  of  working  your  system 
^-and-so.     We  will   band  you  over  our  lines  to 

16 providing  you  will  pay  us  such  and  such  a 
I  According  to  your  own  showing  that  will 
[you  handsome  profits.*'  In  other  words,  the 
Ifers  cynically  say,  "  Have  the  courage  of  your 
clions."  There  are  one  or  two  cases  on  record 
re  this  courage  has  led  to  a  contract ;  but  as  yet 
7dj  outside  the  inner  management  of  the  con- 
tors  knows  the  true  state  of  the  balance-sheet. 
it  they  can  see,  however,  is  that  the  con- 
tors  are  in  no  hurry  to  increase  their  con- 
ks. The  Roundhay  tramway  differed  widely 
I  these  dividend-earning  tramlines.  There 
3  the  lines,  but  they  were  unused.  There  was 
Dan  in  possession,  so  there  was  no  existing  equip- 
t  to  put  aside.  Hence  the  advantage  to  elec- 
J  euterj^rise,  and  electrical  enterprise  has  taken 
l^witb  what  result  the  future  must  say. 

'  THE    LONDON    ELECTRIC. 

he  various  rumours  concerning  the  London 
;tric  Company  are  in  most  cases  the  outcome  of 
sxcited  imagination.  Fortimately,  or  unfortu- 
tly,  a  very  large  proportion  of  the  public  has 
lined  the  impression  that  the  London  Electric  is 
sole  company  supplying  a  large  area  of  the 
ropolis,  and  every  canard  about  the  electric  light 
id  to  the  London  Electric,  If  a  light  goes  out, 
f  a  street  is  up,  murmurs  resound  agamst  this 
pauy.  It  has  been  our  special  object  at  various 
!B  to  trace  the  correctness  of  these  rumours,  and 
ng  recently  hoard  of  stoppages,  resolved  to  get 
the    truth    of   the    matter.      Enquiry    at    the 


fountain  bead  results  in  our  being  able  to 
state  authoritatively  that  the  number  of  stop- 
pages has  been  three — one  of  four  minutes,  one 
lasting  two  minutes,  and  one  lasting  ten  seconds.  It 
is  unnecessary  to  expatiate  at  length  upon  the 
mountain  made  in  some  quarters  out  of  this  mole- 
hill, which  is  not  more  than  has  happened  to  com- 
petitors during  the  same  time. 

To  come  to  more  important  matters,  the  com- 
pany is  now  supplying  current  for  37,243  lamps. 
This  total  is  rapidly  being  added  to,  and  in  a  short 
time — in  fact,  as  soon  as  they  can  be  connected — will 
reach  40,000  lamps.  The  machinery  at  Deptford  ia- 
now  capable,  without  addition,  of  supplying  9O,0C 
lamps.  The  current  is  now  regularly  supplied  during 
22  hours  a  day,  and  from  November  Ist  the  supply 
will  be  contiimous.  For  the  moment  the  mosi^ 
important  fact  about  the  London  Electric  is  that 
they  actually  and  without  difficulty  supply  current 
from  Deptford  generated  at  a  pressure  of 
10,000  volts,  a  pressure  unheard  of  in  any 
other  similar  installation.  Whether  the  system  of 
generating  at  a  distance,  transmitting  at  a  high 
pressure,  and  distributing  by  means  of  transformers, 
will  be  commercially  successful  is  the  question  noW| 
under  trial.*  The  electrical  engineer  has  solved  one* 
part  of  the  problem — he  can  do  his  part  of  the  work. 
It  cannot  be  expected  that  a  station  laid  out  for,  say, 
a  quarter  of  million  of  lamps,  will  become  a  paying 
concern  within  a  few  months  of  its  commencing 
openitions.  The  company  will  now  push  ahead  and 
strain  every  nerve  to  get  the  90,000  lamps  on; 
then  it  will  consider  exactly  what  it  will  do  as 
regards  continuing  operations  on  the  exact  lines 
now  laid  down,  or  whether  experience  will  dictate 
some  modification.  At  any  rate  we  ask  electrical 
engineers  to  be  less  ready  and  less  eager  to  believe 
everything  that  is  said  about  any  of  the  central 
station  operations.  There  is  one  infallible  test,  only 
supplied  by  time  in  a  series  of  annual  balance- 
sheets.     Wait  for  these  before  crying  '*  spilt  milk/* 


WHAT  IS  ELECTRICITY  ? 


Most  writers  answer  this  question  by  candidly 
admitting  their  ignorance.  Not  so^  however,  a 
writer  in  Scierice  Siftings — a  new  paper  that  is  to 
educate  the  multitude.  We  have  been  violently 
assaulted — metaphorically — by  unbelievers  because 
of  our  cocksuredness  upon  certain  questions,  but  we 
must  bow  before  the  new  prophet.  Some  of  our 
readers,  in  New  Zealand  or  Australia,  or  some  other 
benighted  corner  of  the  earth's  surface,  may  not 
have  the  advantage  of  seeing  the  first  number  of  this 
new  paper,  and  we  are  thus  enabled  to  enlighten 
them  upon  so  important  a  topic.  Well,  but  what  is 
electricity '?  That  is  the  question.  Our  contem- 
porary promptly  proceeds  to  riddle  out  three 
kinds  for  us.  The  result  obtained  is  consoling,  and 
accounts  for  many  vagaries  of  expression  with 
writers  and  speakers.  In  future,  when  attacked 
on  account  of  ignorance,  it  is  easy  to  reply,  Oh ! 
you   are   talking  about  one   kind   of  electricitji  I 


^^m 


am  talking  about  another.  What  are  these  three 
kinds  of  electricity?  "  First  is  the  lightning  which 
Nature  produces.  Then  there  is  battery,  or  static, 
electricity  (the  italics  are  ours),  which  is  generated 
by  dissolving  chomicaU  in  cells,  or  batteries.  The 
third  sort  is  dynamic,  being  generated  by  a  dynamo.*' 
A  little  further  on,  we  are  informed  that  static  elec- 
tricity is  used  in  telegraphing  and  telephoning,  and 
that  there  are  three  (italics  ours  again)  kinds  of 
dynamic  electricity — continuous,  fluctuating,  and 
alternating.  It  may  be  reasonably  agreed  that 
hitherto  the  author  has  not  answered  his  question, 
^Vllat  is  electricity?  Neither  does  he,  so  far  as  we 
can  find  in  the  two  columns  he  writes  on  the 
question.  But  he  may  be  forgiven  this  lapse  because 
of  the  amusing  information  he  does  give :  "  A 
powerful  current  is  necessary  to  produce  the  arc 
light.  It  is  produced  by  large  dynamos  furnishing 
great  quantities  of  electricity,  which  is  driven  out 
under  an  immense  pressure."  Hitherto  it  has  been 
generally  recognised  that  the  current  in  arc  lighting 
is  comparatively  small,  although  the  pressure  may 
be  large.  So  now  we  have  the  delightful  fact 
that  there  are  three  kinds  of  electricity,  but 
what  either  of  the  kinds  electricity  is  we  do 
not  know.  The  main  idea  of  this  new  comical 
scientific  Tit-Bits  contemporary  is  to  get  a 
circulation  by  means  of  coupons  and  prizes.  If  its 
prizes  are  as  valuable  as  its  information,  the 
scientific  world  ought  to  create  a  jievv  society  and 
give  the  place  of  honour  to  this  new  departure.  We 
badly  want  a  good  scientific  dictionary,  with  crisp, 
clear,  readable  definitions,  and  for  such  work  oiu: 
contemporary  is  eminently  fitted.  To  transpose  his 
sentences :  •*  This  is  induction.  When  a  wire 
charged  with  a  heavy  current  of  electricity  is  strung 
parallel  for  a  considerable  distance  to  another  wire 
upon  which  there  is  no  electric  curient,  or  a  much 
weaker  current,  the  strongly-charged  wire  excites  in 
the  weaker  wire  a  sympathetic  current,  which  moves 
in  the  opposite  direction,  but  vibrates,  pulsates, 
crepitates,  and  in  all  other  respects  reproduces  the 
manifestations  of  the  current  in  the  stronger  wire.*' 
Leaving  electrical  matters  on  one  side,  it  is 
amusing  to  find  that  the  subsequent  rainfall  after 
battles — does  it  happen  except  as  a  coincidence? — 
is  caused  by  the  excessive  perspiration  of  the  con- 
tending soldiers.  Query  :  What  amount  of  rainfall 
would  be  caused  by  compelling  Prof.  Huxley  to  be 
examined  on  page  5  of  Science  Si/tings  ? 


ANOTHER    UNDERGROUND    ELECTRIC    RAILWAY. 

The  following  paragraph  appeared  in  the  Tivies  of 
Wednesday : 

"It  is  rumoured  that  the  London  and  South- 
western Kailway  Company  intend  to  apply  next 
session  for  powers  to  construct  an  electrical  railway 
in  a  subway  from  Waterloo  to  the  City.  We  have 
not  been  able  to  confirm  the  above  ;  but  the  impres- 
sion is  that  such  a  line  would  pay." 

Without  going  into  the  pros  and  cons,  as  to 
whether  it  would  pay,  there  can  be  no  doubt  that 


such  a  line  would  supply  a  want.  At 
passengers  by  the  South- Western, 
holders  and  others,  are  stranded  on  the 
of  the  Thames,  and  at  a  considerable  disi 
the  City.  They  have  the  option  of  (1) 
Charing  Cross  railway  bridge  and  taking  th« 
politan;  or  (2)  passing  through  Waterl.o. 
Western,  to  the  adjoining,  Waterloo  Bj 
Eastern  Station ;  or  (3)  taking  'bus  or  c^ii*. 
of  these  methods  of  reaching  the  City 
satisfactory,  cither  from  the  point 
the  season-ticket  holder  without  Iu| 
casual  passenger  with  unpedimcata, 
reasons  which  many  of  our  readers  can 
supply  from  their  own  experience.  The 
subway,  if  reached  direct  from  Waterlo)  Sd 
would  be  very  convenient.  An  important  i|M 
of  course  is,  Which  route  would  be  the  begt 
the  subway  merely  followed  the  south  bank  d 
Thames  to  London  Bridge,  the  cost  of  croi 
river  would  be  avoided,  but  the  utility  of 
would  be  impaired  so  far  as  persons  di 
reaching  the  districts  about  the  Strand,  Fli 
Ludgate-hill,  and  Cheapside  were  concem 
over,  if  it  was  decided  to  keep  to  the  rigl 
the  river,  it  might  be  easier  and  cheaper  to  rontl 
linefromtheCityand  South  London  to  Wat<;rioo. 
boldest,  and,  perhaps,  the  most  useful  project,  1 
be  to  cross  the  river  between  Waterloo  and  ! 
fi'iare  Bridges,  dive  under  the  Metropohtao  liot 
make  for  Cheapside.  where  a  junction  tail^ 
effected  with  the  future  Central  London  line, 
if  accomplished,  might  prove  the  feel 
another  circular  underground  railway 
London,  and  one  free  from  the 
atmosphere  of  the  present  steam 
and  when  we  are  dealing  in  futures  it  is  6 
suggest,  why  not  do  away  with  steam  a 
Metropolitan,  substitute  electricity,  and  the 
a  branch  across  the  Thames  to  Waterio 
South-Western  acquiescing?  Whether  the  i 
given  by  the  Times  is  true  or  not  ii 
there  can  be  no  doubt  that  some  sue 
as  is  alluded  to  is  really  wanted.  The 
also  be  vefy  little  doubt  that  it  must 
underground  subway,  on  which  electrical  ei 
used  for  the  purposes  of  traction.  The  quel 
questions  is,  What  will  it  cost  ?  And  U 
depend  to  a  great  extent  on  the  answer  to  i 
question,  Which  route,  other  things  being  eqi 
bring  in  the  biggest  receipts  ?  At  the  preae 
electric  traction  on  underground  lines  emu 
be  called  a  financial  success.  Pioneer 
takings  of  this-  sort,  hke  the  City  and 
London,  seldom  are,  however.  When  w 
complete  electric  traction  system  beneath  L^ 
and  judging  from  the  above  ground  traCBc  as 
that  on  the  Metropohtau,  there  is  room  foi 
financial  aspects  may  assume  a  brighter  look 
the  Metropolitan  Railway  does  not  give  au 
gant  return  to  its  shareholders,  but  there  Ate 
why  electric  traction  on  as  large  a  ficale  ahoa 
considerably  cheaper  to  work  with  than  stcd 
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itly  afford  a  better  return  on  the  capital 


LITERATURE. 


Gttldo  to  lb*  TocUng  of  Znanlatod    Wlr*«    sad 

,  By  HKRHsaT  Laws  WKnn.  L).  van  Nostrand,  New 
£.  And  F.  N.  Spon,  London. 

U  engineers  connected  with  what  may  be  termed 
part  of  the  trade  are  on  the  hi^h  road  to  as 
keet  every  part  of  their  apparatus,  whether  Con- 
or difiooniiected,  as  do  cable  folk.  Mr.  Webb  in 
book,  which,  it  may  be  stated,  is  a  reprint  of 
lich  orifjinally  appeared  in  the  Elednai!  Engineer 
»rk,  has  made  a  successful  first  attempt  to  pro- 
nation as  to  testing  for  young  engineers.     We 

important  are  the  considerations  of  Bpace,  and 
lUs  every  author  is  of  giving  a  little  more  infor- 
t  we  are  becoming  very  much  of  the  opinion  that 
ault  of  most  books  is  telling  too  much.   Our  idea 

on  testing  is  to  have  it  set  out  like  some  authors 
^positions  in  Euclid.     Never  mind  that  the  page 

so  long  as  each  step  is  shown  and  the  result  ob- 
irnt.  However,  this  is  a  mere  matter  of  detail  as  to 
formation  should  be  given.  As  regards  the  infor- 

Mr.  Webb's  book,  he  deals,  as  he  says,   with 

testing,  and  we  should  imagine  the  reader  to  bo 
B  who  could  not  understand  everything  written 
The  narrative  is  simple  and  to  the  [K)int,  the 
tic  illustrations  just  such  as  are  wanted  to 
na  text,  and  altogether  it  forms  a  good  stepping- 
^empe's  grand  book.  From  the  standpoint  of 
neering,  the  reader  must  not  expect  too  much, 
or  does  not  touch  upon  magnetic  work,  or  any  of 
roblems  underlying  distribution,  he  merely  deals 
lementary  tests  of  a  cable,  such  as  conductor 
insulation  resistance,  and  capacity.  These  tests 
86,  the  fundamental  tests,  and  therefore  we  say 
t  an  excellent  one  for  beginners. 


[E  LEEDS  ELECTRIC  TRAMWAY. 

iiegram  frmn  our  Special  Conespt/ndent ) 

Leeds,  Thursday  afternoon, 

;ric  tramway  to  Roundhay  Park  was  success- 
d  to-day  in  fine  weather.  The  generating 
buated  near  Beckett-street,  and  there  are  about 
f  double  and  nearly  as  much  of  single  track. 

carrying  the  current  are  run  overhead 
lowing    manner :     Iron    posts    are    fixed     on 

of  the  street,  those  on  one  side  carry- 
eders ;    a    spanning  wire    is  stretched  across 

post,  and  from  the  centre  of  this  is  suspended 
wire.  The  spanning  wire  is  insulated  at  the 
m  trolley  wire  at  the  point  of  suspension  from 
g   wire.     Two    gauges   of    wire  are   used  for 

viz..  OOQO  B.W.G.  and  00  B.W.G.  The 
10  trolley  wire  is  0  B.W.G.  The  spanning 
^el,  No.  5  B.W.G.,  and  has  a  tensile  strength  o^ 
square  inch.  At  the  depOt  there  are  six  cars. 
ting  machinery  consists  of  two  Thomson- 
lamos,  each  giving  300  volts  at  900  revolutions. 

engine  is  by  Mcintosh  and  Co.,  of  Auburn, 
18in.  cylinder  with  a  stroke  of  18Jin.  It  is 
vorking   up  to  200   h.p.  with  steam  at  lOOlb. 

runs  at  200  revolutions  [vcr  minute, 
ng  ceremony  naturally  caui^cd  much  interest  in 
d  was  attended  by  members  of  the  Corpora- 
iy  others  anxious  to  learn  something  of  the 
^erhead  electric  traction.  Mr.  Graff  Baker  is 
atulated  on  his  enterprise  in  carrying  through 
lich  will  doubtless  lead  to  a  modification  of 
istrust  of  the  overhead  system  in  England.     I 

give  your  readers  a  more  detailed  descriptiou 

a  future  issue. 


CONSIDERATIONS  GOVERNING  THE  CHOICE  OF  A 
DYNAMO* 

BY  PROF.    K.    P.    ROIIERTS. 

To  select  a  dynamo  for  a  given  purpose  is  quite  a 
different  affair  from  designing  one.  In  the  latter  case  the 
typo  of  machine  is  first  determined  and  the  pro{X)rtions  of 
the  electrical  details  decided  by  deduction  from  theory  and 
experiment.  The  proportioning  of  the  mechanical  parts 
must  be  kept  in  view  while  designing  the  electrical  features, 
and  both  mechanical  and  electrical  elements  varied  until 
they  unite  to  best  subserve  the  attainment  of  the  object 
desired,  which  is  the  construction  of  a  dynamo  to  do  the 
work  required  with  the  minimum  of  first  cost  and  with 
reliability' and  economy  of  operation.  A  dynamo  designer 
should  have,  in  addition  to  a  knowledge  of  the  laws 
governing  electrical  and  magnetic  circuits,  a  knowledge  of 
machine  design  and  construction.  The  knowledge  so 
possessed  must  be  applied  to  the  study  of  the  results 
following  the  modification  of  any  feature  in  the  general 
type  and  special  form  chosen.  The  study  of  the  various 
losses  taking  place  in  a  dynamo  necessitates  an  analysis  of 
the  same,  in  order  to  obtain  the  value  of  each  loss  when 
the  details  of  the  general  design  are  modified.  Such 
losses  are  friction,  obmic  resistance,  self-induction*  magnetic 
resistance,  magnetic  leakage,  Foucault  currents,  bystcresia, 
etc.  After  obtaining  the  above  information  the  dynamo 
designer  will  apply  his  personality — which  is  partly  genius, 
but  mostly  the  result  of  varied  experience  carefully 
digested — and  the  result  will  be  a  piece  of  ap{>uratus  which 
will  accomplish  the  object  desired  with  as  much  certainty 
as  will  a  special  machine  tool  designed  by  an  expert  in  that 
line. 

The  purchaser  of  a  dynamo  approaches  the  subject  from 
a  very  difierent  direction.  He  desires  a  dynamo  which  ip, 
above  all,  reliable ;  secondly,  efficient  as  regards  the  ratio 
of  the  power  generated  to  that  consumed  ;  and^  thirdly, 
efficient  in  all  the  many  ways  which  go  to  make  any 
machine  efficient  in  everyday  use;  fourthly  (or  firstly, 
secondly,  or  thirdly  according  to  circumstances,  but  more 
generally  according  to  the  wisdom  of  the  purchaser), 
cheap.  In  order  to  criticise  a  dynamo  it  is  advisable  to 
analyse  it  and  study  each  element.  In  order  to  do  this 
systematically,  thefoUowing  chart  is  pre[>ared  and  then  a 
few  remarks  made  under  each  heading.  The  chart  refers 
only  to  points  to  be  studied  by  a  purchaser.  If  a  dynamo 
has  90  per  cent,  commercial  efificiency  under  a  certain  load, 
be  does  not  care  what  disposition  is  made  of  the  10  per 
cent,  lost,  provided  it  is  not  detrimental  to  the  lasting 
qualities  of  the  dynamo.  It  is  all  the  same  to  him  if  2  per 
cent,  be  lost  in  FoucaiUt  currents  and  3  per  cent,  in  ohmic 
resistance  and  5  per  cent,  in  friction,  as  it  would  be  if 
the  figures  were  interchanged,  provided  lubrication  and 
insulation  do  not  sulTer. 

Sirengthy  Rigidiiijy  Ac- 
eeimb\lity^    L n Inim- 
\     tion,  lievolutiotis  per 
\     Minnie. 

(Material^     fVofhnan- 
ship, Balance. Manu- 
DYNAMO.  ^  vv,„c..vuu..w«..      ^Ji^^^,j  i^  g^^^_ 

In;miation. 
Commercial  ■  v, 

Operative  I  >, 

Adaptabiiiitj  to  Wmk 
Destrfd,  IleaUrtg, 
Sparking. 

These  points  will  be  considered  in  the  following  order  : 
(1)  mechanical  design,  (2)  electrical  design,  (3)  construction. 

The  divisions  can  be  advantageously  subdivided,  but  the 
line  of  demarcation  is  not  distinct,  and  remarks  under  one 
head  will  sometimes  be  repeated  in  i>art,  or  referred  to, 
under  other  divisions. 

(1)  Considering  the  dynamo  as  a  mechanism,  there 
present  themselves  as  to  its  design  :  (A)  the  frame,  (B)  the 
bearings,  (C)  the  revolving  portion. 

(A)  The  frame  should  be  rigid,  should  give  ease  of  access 
to  the  commutator  and  brushes  for  adjustment  and  cleaning, 
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and  should  allow  repairs  to  be  made  with  ease  and  celenty 
to  such  parts  of  the  tnechanisin  as  are  subjected  to  tho 
Batest  stresses,  electrical  or  mechanical,  or  to  constant 

'  wear.  The  frame  should  mako  the  centre  line  of  the 
revolving  portion  as  low  as  practicable,  and  have  a  good 

jrpread  of  base. 

(B)  The  bearings  should  be  of  ample  size,  easily  replaced, 
and  have  positive  lubrication.  Also,  arrangemetit^  for 
catching  the  oil  after  use  should  be  provided.  No  oil 
■hould  creep  along  the  shaft,  or  be  thrown  off.  Oil  in  any 
Other  place  than  the  bearings  is  not  only  unsightly  and 

able  to  cause  fires,  but  also  collects  dirt  and  copper  dust 

3m   the  commutator,  causing  electrical   troubles.     Upon 

the  score  of  economy  all  oil  should  be  caught  and  strained, 

,  And  then  either   mixed   with   fresh   oil  and   used  in  the 

lynamo,  or  used  for  shaft  or  other  slow-speed  bearings. 

(C)  The  revolving  portion  should  be  firmly  fastened  to 
a  rigid  shaft,  and  should  not  depend  merely  upon  set 
screws  or  other  form  of  frictional  fastening.  The  shaft 
should  never  bend  ;  since  if  it  does,  even  to  a  slight  degree, 

pincreased  friction  at  the  bearings  will  lesult.  Possibly, 
ilso,  the  revolving  portion  may  hit  the  stationary  jKirts,  or 
"be  shaft  may  break  after  running  a  short  time.    The  fewer 

^tbe  revolutions  per  minute  the  larger  the  pulley  U[X)n  the 
dynamo,  and   this    is    important,  [particularly  when    the 

i^jnamo  is  driven  from  shafting,  as  large  pulleys — especially 
rge  friction  pulleys — are  expensive,  and   necessitate  coii- 

^siderable  space  within  which  to  rotate. 

2.  Eh'-dntal  Dttsi^n. — The  main  point  to  be  considere<i, 

under  the  head  of  electrical  design,  by  the  purchaser  of  a 

dynamo,  is  its  "  commercial  etlicioncy,"  which   is  the  ratio 

of  the  ix)wer  given  out  to  that  absorbed.     The  power  given 

.out is  expressed  In  watts,  and  that  absorbed  in  foot-pounds 

^or  horse-power.       Another  kind  of  commercial  efficiency 

'  TOUst,  however,  be  cousidei*ed. 

First,  the  commeixial  efficiency  in  its  limited  sense  us 
above  used.  Next  the  output  per  pound  expended,  (a)  in 
buying  the  dynamo,  {b)  in  fiirnishing  power,  (r)  in  operat- 
ing expenses  of  all  kinds,  and  ((/)  in  reliability.  Com- 
bining these  is  obtained  what  is  herein  termed  the 
"  operative  ofliciency." 

It  is  very  evident  that  an  unreliable  dynamo  is  not  prac 
tically  efficient,  however  well  it  can  be  made  to  perform 
during  testing. 

It  is,  of  course,  desirable  that  the  dynamo  should  have  a 
large  output  per  horse-power  absorbed — that  is,  '*  com- 
mercial efficiency  " — not  only  when  at  full  load,  but  under 
any  fraction  of  the  same.  It  Is  also  desirable  that  it  should 
have  a  large  output :  Per  jwund  of  first  cost ;  per  pound 
of  repnirs  ;  per  pound  of  attendance  while  running  ;  per 
pound  of  attendance  to  clean  ;  per  pound  of  total  weight ; 
per  8<piare  foot  of  Hoor  space  ;  per  cubic  foot  space  (in  some 
places,  as  on  board  ship). 

The  output  per  horse-power  expended  at  the  dynamo 
pulley  to  drive  the  same  is  a  matter  easily  obtained,  to  a 
fair  degree  of  accuracy,  without  exi>ensive  appuratU'^. 

The  horse-power  absorbed  can  be  measured  by  a  number 
of  devices.  Numerous  forms  of  transmission  dynamo- 
meters are  in  use.  The  pulley  which  transmits  [>ower  to 
the  dynamo  is  loose  on  the  shaft  and  is  rotated  through  the 
medium  of  spiral  springs,  one  end  of  which  is  fastened  to 
the  pulley  and  the  other  end  to  a  disc  keyed  to  the  shaft. 
Mecnan!sm  is  arranged  which  indicates  by  a  [>oiiiter  the 
tension  on  the  spring  at  any  moment.  The  revolutions  per 
minute  being  known,  the  horsc-jK>wcr  can  be  computed. 
A  scale  is  attached,  and  the  borsejiower  transmitted  can 
be  directly  read.  Some  prefer  to  have  the  figure  indicated 
not  to  the  actual  amount,  but  one  the  value  of  which  can 
be  found  by  reference  to  a  private  notebook.  The  apparatus 
is  split  throughout,  so  that  it  can  be  readily  placed  njjmi 
any  shaft,  and  bushings  can  be  inserted  to  tit  the  shLift. 

The  Brackett  cradle  is  extensively  used,  and  coiiBists  of 
a  platform  upon  which  the  dynamo  is  placed,  said  platform 
being  suspended  by  end  frames  carrying  knife  edges  resting 
apon  hardened  surfaces.  The  dynamo  shaft  is  adjusted 
until  its  axis  passes  through  the  line  of  the  knife  edges. 

The  dynamo  is  jg balanced  by  weights  carried  on  huri- 

'the  cradle,  that  the  latter 


aontal  arm«, 


by  means 
the 


centre  of  gravity  is  adjusted  antil  any  demi 
sensitiveness  is  obtained — viz.,  until  any  deciral 
the  counterpoise  or  the  horizontal  arm  throwi 
out  of  balance.     The  centre  of  gravity  tnuit  uA 
above  the  line  of  support  or  the  cradle  will  be  in 
equilibrium — i.e.,  will  be  tot>-heavy  and  will 
to  either   side.     The  belt  mast  be  off  the 
adjusting  the  weight. 

When  the  dynamo  is  driven  the  reaction  of 
upon  the  field  tends  to  rotate  the  system,  and 
maintained  by  adjusting  the  'potition  of  the 
on  the  horizontal  arm  or  by  the  extensiou  daifl 
balance  attached  to  it.  The  continued  prodoi 
weight  of  the  counterpoise  (or  pull  on  the  spha|  I 
its  horizontal  distance  from  the  centre  line  and  ik 
tions  per  minute  of  the  dynamo,  equals  UmIm 
taken  by  the  dynamo. 

The  numbei   of  revolutions  per  minute  nuj  i 
mined  by  any  one  of  several  devices.     A  comod 
is  to  use  a  watch  and  a  speed  indicator,  the  [xiinti 
is  held  against  the  centre  of  the  shaft  and  \M 
determined  by  noting  the  number  of   revohttioai 
on  the  dial  during  a  minute  or  any  oonvcmiM 
thereof.     This  method  is  rather  troublesome  I 
observers  are  available,  one  to  attend  to  tho  uM 
the  other  to  call  time.     A  convenient  instrumeni 
the  indicator  with  a  stop-watch  in    such  a  wsi 
rotating  point  operates  the  registering  devie4 
certain  length  of  time,  so  that  the  revolutioot 
are  indicated  directly.     Another  class  of  i 
tachometer,  which  ma}'  either  be  operated  by  a 
be  held  against  the  end  of  the  shaft.     In 
centrifugal  force  causes  a  pointer  to    move 
graduated  to  read  revolutions  (}er  minute, 
source  of  inaccuracy  in  the  use  of  any  of  theMi 
is  the  liability  to  slip.     This  is  minimised  in 
instruments  operated  by  contact  against  the  en 
by  having  sharp  edges  on  the  point  or  giving  it 
tip.     A  good  method  is  to  use  a  three  edge( 
punch  the  "  centre"  with  the  same.     The  mar 
hold  the  point  of  the  counter  and  do  not  ioiui 
In  the  use  of  the  tachometer  and  belt  care  ano 
that  the  belt  is  tight,  and  that  the  pulley  on  tJ 
the  exact  size  required.  When  an  indicator  is  n 
the  speed  may  be  determined  approxinoately 
the   revolutions  of  engine  or   shaft,  and    lat 
the  ratio  between  the  diameters  of  puUeya.     ' 
the  engine  may  be  counted  by  letting  one  bs 
some  reciprocating   part  or  allowing  some  par 
set  screw  on  the  shaft  or  crankpin  of  the  engu 
tho  hand  at  each  revolution,  while  a  watch  k 
free  hand. 

One  make  of  engine,  the  Idle,  has  an  indicoi 
power  being  developed.  It  really  shows  the  pd 
The  number  of  revolutions  and  initial  preeil 
being  known,  the  horsepower  is  determined,  I 
calibrated  accordingly.  If  the  friction  be  <k 
amount  being  obtained  by  friction  cards,  the^ 
transmitted  to  the  dynamos  is  closely  approxiq 
Energy  DKVKLorKii  by  thk  Dynaj 

Tho  enorgy  now  to  be  considered  is  that  ( 
the  machine  to  the  external  circuit.  The 
character  of  the  electrical  losses  in  the  djnai 
be  taken  into  account  by  the  station  operator, 
ception  of  the  consideration  that  energy  lost  in 
is  converted  into  heat,  and  in  general  the  leas 
better  will  be  the  "  operative  "  and  '*  commercia 

In  order  to  determine  the  output  of  the 
is  necessary  to  measure  the  difierence  of  pot 
external  circuit.  This  is  usually  accomplisba 
meter  and  an  ammeter  of  the  proper  range 
measurements  desired.  In  whatever  way  the 
are  determined,  their  product  gives  the  energy 
this  divided  by  746  gives  electrical  horse-|>ovre] 
horse-power  is  the  same  as  tho  standan.!  tnechi 
power,  which  is  tho  work  done  by  33,0001b.  LJ 
minute,  or  the  equivalent  of  the  same.  ^ 

In  order  to  determine  whether  the  <!  . 

character  of  work  desired,  it  is  operate^i 
by  the  manufacturer  (not  at  some  other  6|}oed 
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are  also  makii»g  80-h,[i.  engines,  having  four  im|JuUe3 
every  revolution,  esfiecially  for  electric  light inj^  purpo3e3. 
They  have  just  completed  an  engine  for  electric  lighting 


In  the  figures,  A  C  is  a  cylinder  of  two  d| 
which   works  the  double-headed   pifllon»  BL>. 
jnston  makes  its  out-stroke,  gas  and  air  are  dra^ 


Fn;.  i.— The  rrent  Caa  Engine. 


iving  32  i.h.p.  at  160  revolutions,  using  about  450  cubic    part  C  through  a  simple  steel   valve,   E. 


feet  of  gas  per  hour,  a  result  very  satisfactory  indoad. 


stroke  of  the  piston,  BD,  this  valve  is  closed 


iieot  Vertiun  M.^n^ine^ 

and  the  mixture  of  gas  and  air  contained  \ 
through     the    valve,  O,  into    the    explosioi 
it  is  compressed  (driving  before  it 
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current  wa«  then  Bwitched  on  and  the  deposition  of  the  zinc 
allowed  to  proceed  for  some  hours,  by  the  end  of  which 
time  the  plates  had  received  a  considerable  thickness  of 
zinc  of  a  very  good  colour,  and  quite  free  from  •'  treeing." 
During  the  electrolytic  action  there  wjl$  no  evolution  of 
hydrogen  at  the  cjithodea,  hut  a  slight  frothing  at  the 
anodes  due  to  the  liberation  of  oxygen  at  those  electrodes. 
In  the  trials  referred  to  the  current  was  varied  from  time 
to  time  in  order  to  determine  the  most  economical  condi- 
tions of  working,  and  it  was  found  that  a  current  of  32 
amperes  per  square  foot  of  cathode  surface,  the  E.M.F. 
per  tank  being  3'6S  volts,  gave  the  most  favourable 
results.  Thus  :  30  tanka,  having  312  square  feet  cathode 
surface  in  each  =  9,360,  would  give  a  deposit  of  four 
tons  IGcwt.  per  week  of  144  hours.  The  theoretical 
deposit  of  7,inc  per  ampere  per  hour  being  taken  as 
16*9,  the  result  given  was  found  to  be  equal  to  about 
95  per  cent,  of  the  possible  quantity,  which,  in  the  depo- 
sition of  a  metal  such  as  zine,  with  insoluble  plates  for  the 
Sositive  electrodes,  may  be  considered  a- very  g04:>d  result, 
loreover,  the  temperature  of  the  solution  at  the  time  tfaesu 
trials  were  conducted  was  somewhat  low  for  an  electrolytic 
operation,  being  only  50deg.  F.  At  a  higher  temperature, 
say  about  70<ieg.  F.,  far  more  economic  results  would 
undoubtedly  bo  obtained,  as  will  be  well  understood. 
Respecting  the  density  of  the  solution,  many  comparative 
trials  were  made,  and  it  was  found  that  a  sjmcifio 
gravity  of  about  1130  ( -vater  being  1000)  yielded 
the  most  favourable  results.  It  should  also  be  mentioned 
that  the  carbon  anode  connections  were  very  imperfect, 
which  would  naturally  tend  to  increase  the  resistance  of 
those  electrodes,  and  necessitate  a  higher  E.M.F.  than  would 
otherwise  be  required.  To  determine  the  distance  at 
which  the  electrodes  should  be  placed  apart,  several  trials 
were  made,  when  it  was  finally  rlecided  that  about  2in. 
apart  was  a  very  g(X>d  working  distance,  and  they  were 
therefore  uniformly  kept  at  that  distance  in  all  subsequent 
trials. 

Since  the  foregoing  results  were  obtained,  a  further  series 
of  tests  was  made,  with  a  view  to  still  further  increase  the 
efficiency  of  the  process,  when  it  was  found  that  with  a 
current  of  4'2  amperes  per  square  foot  of  cathode  surface, 
and  an  E.M.F.  of  3*0  volts,  the  exact  theoretical  quantity 
of  cine — 16'9grains  per  footper  ampere-hour — wasdeposited, 
showing  (I)  that  a  more  suitable  current  density  was  used 
than  in  the  former  trials;  (2)  the  temperature  of  the  solu- 
tion (GOdeg.  F.)  being-  lOdeg.  higher  than  when  the  f<*rmer 
trials  were  conducted,  the  KjVI.F.  was  sensibly  reduced. 
Resjtecting  the  solution  obtained  from  the  ore,  it  was  found, 
after  throwing  down  the  lead  with  scrap  zinc — which  zinc, 
by  the  way,  is  recovered  with  the  zinc  from  the  ore— that 
a  email  quantity  of  iron  had  been  dissolved  by  the  ixcIiIa 
employeti,  but  no  trace  of  this  metal,  however,  appeared 
to  bo  deposited  with  the  7.inc  ;  indeofj,  this  would  seem 
to  be  a  chemical  im{K)ssibility,  for  the  iron,  as  soon  as 
it  is  set  free  by  the  action  of  the  current,  is  at  once 
oxirliscd  by  the  oxygen  liberated  at  the  anode,  and 
de]>osits  at  the  bottom  of  the  tank  as  peroxide,  and 
is  therefore  perfectly  harmless  so  far  as  the  electrolyte 
is  concernoii,  and  cannot  deposit  with  the  zinc 
upon  the  catbo<le8.  It  should  be  stated  that  when  the 
deposited  zinc  was  strip[>ed  from  the  plates,  melted,  and 
cast  into  ingots,  these,  when  broken,  exhibited  a  fine 
crystalline  fracture  equal  to  the  best  commercial  spelter. 

When  treating  blende,  or  sulphide  of  zinc,  by  this 
process  the  ore  ia  first  crushed,  ground,  and  calcined  ;  and 
in  order  that  the  oxide  sine  and  lead  (if  any  of  this  metal 
be  present)  may  be  readily  dissolved  by  the  acid  solvents, 
the  calcined  or  roasted  ore  should  be  reduced  to  a 
fine  powder.  The  dissolving  of  the  oxides  from  the  ore 
is  then  conducted  as  follows  :  A  cylindrical  wooden  tank, 
having  an  agitating  arrangement  attached  for  the  pur|>ose 
of  w    "        ^ ::ng  the  pc»wdered  ore  with  the  acid  solvent  is 

pfu  id  a  <iuant.ity  of  15  per  cent,  acetic  acid  is  put 

called   the  ** dissolving  tank."      A   cafcu- 

lai  Ml    of    the    powdered    ore,    according    to 

1    oercenuir  iea    tmc     and     lead, 

'nUo'  iho    ilissolving  tank, 

111     motion,    until 

st  -iiid  'tgitatiou 


is  kept  up  until  the  solution  is    neutral  or  ntarq 
litmus  paper,    which    generally   occupies   about 
The  vessel  is  then  allowed  to  rest  for  about  12  hon 
the  clear  liquor  (acetate  of  zinc  and  lead)  i^  ruii  of| 
ia  then  pumped  in,  and  the  agitator  again  set  in 
a  few  minutes  to  enable  the  water  to  wash  out  s] 
portion  of  the  zinc  salts  from  the  residual  mattenk 
tion  is  now  stopped,  and  the  sediment  allowed  to  i 
when  the  clear  liquor  is  again  run  off  and  addedj 
first  liquor.     Another   washing  or   two    may  be 
necessary,  and  these  weaker  liquors  may  be  u^od  tiil 
water  in  subsequent  operations.   The  liquors  obtain 
this  first  operation  are  then  treated  with  scrap  zinci 
down  any  lead  that  may  be  present.     A  quanti| 
sulphuric  acid — about  one  part  acid  to  six 
is  next  run  into  the  dissolving  tank,  the  agit 
motion,   and    the   agitation    kept    up    until    the 
has     become    neutral,     or     nearly    ao,     'a    sligfav 
of   free   acid   not  being  very  objectionable.    The  i 
heir)g    stopped,    the    vessel     is     allowed    to 
the   residuaJ   gangue   has  deposited,  when  the 
sulphate  solution  is  run   off  as  before,  and  t~ 
then  washed,  the  first  and  second  runnings 
together  as  in   the  first  oj)eration.     The  soIq 
acetate  (deprived   of  its  lead  as  described)  is^ 
added   to  the  zinc   sulphate  solution,  and    the  cooj 
liquid  is  then  ready  to  be  transferred  to  the  tanks  ' 
the  metal  is  to  be  reduced  by  elcctrolyaif .      VVbeQ 
the  zinc   acetate  and  sulphate  solutions,    an   hyi 
should  be  floated  in  the  liquor,  and  the   specif  i 
noted  from  time  to  time,  and,  when  necessary,  the 
may  be  reduced  by  adding  the  requisite  proportioi 
wasb-liqu<>r  from  the  dissolving  tank.     The  solutt< 
stand  at  B[jecific  gravity  1130  or  thereabouts 

The  compound  solution  of  acetate  and  sulphate 
put  into  tanks  furnished  with  plates  of  carbon,  an 
about  4in.  or  4^in.  apart,  each  plate  having  a  stri 
lead  lapped  firmly  over  its  upper  end,  so  as  to  f ot 
connection  between  the  carbons  and  the  support 
The  cathodes  may  consist  of  thin  plates  of  Sil 
zinc,  on  which  are  left  two  or  more  equidistant  pr 
which,  l>eing  bent  in  the  form  of  books,  are 
suB[^>end  the  plates  from  the  conducting  rods  to  w 
are  to  be  connected.  The  electrodes,  as  also  the 
connected  in  series.  In  order  that  the  solution, 
current  is  passing,  may  be  kept  in  as  uniform  a  col 
[>ossible,  a  system  of  circulation  must  be  adopted, 
the  t>artia]ly  exhausted  liquor  of  the  electrolytic 
allowed  constantly  to  flow  out  of  the  tanks  into  a 
ve-scl,  and  an  equivalent  (juantity  of  fresh  liquor  is 
stantly  supplied  to  the  tanks  from  a  head  tank  tii 
end  of  the  series.  The  parlially-exhausted  liquoi 
now  free  acid  in  place  of  the  zinc  removed  from 
tion  by  deposition  u[>on  the  cathodes,  is 
and  its  free  acid  neutralised,  by  being  agitat 
tatik  or  vat  furnished  with  a  proper  agitator,  ia 
jjlaccd  a  sufficient  quantity  of  [towdered  ore  (p 
deprived  of  its  lead,  as  described,  if  any  be  present 
agitation  is  maintained  until  the  liquid  again  bei 
nearly  neutral  as  possible.  The  liquor,  thus  resUX 
proi>or  condition,  is  then  allowed  to  settle  until  qi 
when  it  is  removed  to  a  store  vat,  from  which 
tank  is  supplied  with  zinc  liquor  for  the  electro^ 
This  system  being  kept  up  with  perfect  ro. 
points,  the  operation  proceeds  with  uniform 

(To  be  coniirmed.) 


THE  WIGAN  TRAMWAYS. 


We  are  under  the  impression  that  while  such  | 
as  the  following  possess  a  certain  value,  they  do  no 
the  estimates  that  form  the  crux  of  the  whole 
The  extra  initial  expense  of  £5,000  or  £10,000  ia  ^ 
worth  five  minutes*  consideration,  providing  the 
expenses  and  cost  of  maintenance  are  satisfactorv. 
take  an  exampla     vSuptKtso  a  tramline  on  one  Aysf 
X20,000  and  on  anothor'cost  £30,000,and  let  the  a 
the  same  whichever  system  is  installed— «iy,  X5,C 


constant  voltage  of  the  current  at  the  plaoes  of  consiimpbion  is 
etl'ect^d  by  the  regulation  of  the  batteriei  at  the  eecondary 
Btations. 

The  generating  station  has  been  equipped  for  the  simultaneous 
supply  of  lO/XK)  inciindesceiit  lamps,  and  the  fiifttributirig  mains 
to  carry  current  for  '25,000  lam|j3.  Ample  8i*aoo  is  available  for 
tbo  erection  of  both  {venerating  and  storage  plant.  Applications 
cqtiivftlent-  to  15,000  U>  c.p.  Lamps  have  alrciwiy  been  received,  and 
171  iniftallations,  comprising  12,000  lamps,  ore  either  already  put 
up  or  in  process  of  ius  tall  at  ion. 


I 

I 
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THE  GOVERNMENT  AND  THE  TELEPHONES. 


A  conespondent  writes  the  following  letter  in  the  Tim''S 
of  Friday: 

Since  my  return  to  London  T  have  read  the  cnrreaiwndence 
that  took  place  a  few  weeks  agu  in  the  T(m<:j,  and  the  comments 
of  the  electrical  journals  on  the  proposed  new  departure  as  to 
telephunca. 

I  am  not  a  shareholder  in  and  have  no  direct  or  indirect 
financial  interest  in  any  telephone  company,  but  T  have  usod 
the  telephone  for  several  years,  and,  in  common  with  all  who 
use  it,  I  am  interested  in  the  discussion  which  took  place  in 
your  columns  during  the  vacation.  The  service  in  London  is 
not  perfect,  yet  it  is  moat  useful,  and  lias  been  much  improved 
since  the  amalgamation  of  the  companies,  and  doubtless  every 
improvement  that  can  be  made,  under  existing  conditions,  will 
be  effected  by  the  able  men  who  direct  the  National  Telephone 
Company. 

Mr.  Bennett's  wish  is  to  establish  ati  ideal  telephone  service 
at  very  low  rates  of  subscription,  and  naturally  we  all  wish  to 
have  such  a  serWce.  Many  practical  men  say,  and  the  electrical 
papers  seem  to  agree,  that  Mr.  Bennett's  plan,  so  far  as  he  has 
made  it  known,  cannot  be  made  comuiercialty  successful.  It  is 
certainly  strange  that  the  National  Telephtjne  Comiuiny  should 
have  alli>wed  Mr.  Bennett  to  leave  their  employment,  if  they 
believed  he  could  render  their  service  many  times  nioi*e 
efficient  than  it  now  is,  while  reducing  the  cost  to  subscribers, 
and  at  tho  same  time  enabling  the  company  to  earn  larger  divi- 
dends than  they  arc  now  doin^. 

I  have  no  wish  to  enter  mto  tho  merits  of  the  existing 
system  as  com[)ared  with  that  suggested  by  Mr.  Bennett  and 
others  ;  for  it  soeraa  to  me  that  a  very  important  public  ^jnestinn 
is  involved  in  this  matter  of  telephones — one  which  concerns 
tho  good  faith  of  the  Government. 

Shortly  after  the  telephone  company  started,  the  Post  Office 
brought  an  action  against  that  company,  claiming  a  monopoly 
of  telephonic,  as  well  as  of  telegraphic,  communication.  It  is 
well  known  that  tlie  decision  of  the  court  of  first  instance  was 
in  favour  of  the  Cioveniment  ;  but  it  was  felt  at  the  time,  and 
is  felt  by  lawyers  and  others  still,  that  if  the  com[>any  had 
appealed  the  decision  of  the  court  of  first  instance  would  almost 
certainly  have  been  upset.  Tho  Post  Oltice,  h(»wever,  offered 
the  telephone  company  a  license  fi»r  30  yeiirs,  on  their  paying  a 
royalty  of  10  per  cent. ;  the  con»pany  not  having  much  money, 
and  shrinking  from  a  costly  legal  fight  against  the  Government, 
accepted  tliosu  terms  ;  and  on  the  strength  of  this  long  licetLsu, 
far  more  than  on  their  iiatents,  a  capital  of  more  than  two  and 
a  half  millions  of  pounds  has  actually  been  paid  by  the  ahare- 
holders  and  expended  in  tho  development  of  the  system  from 
the  crude  state  in  which  it  was  when  they  commenced  business. 

It  seems  now  that  tho  National  Telephone  Company  is 
threatened  with  the  active  opposition  of  other  comiianies 
licensed  by  the  Post  Office,  and  even  by  the  Post  Office  itself. 
There  is  to  be  free  trade  in  telephones  in  England,  in  face  of 
the  partnership  in  profits  which  exists  between  tho  Post  OtEce 
and  tho  National  Telephone  Company. 

As  the  telephone  company  has  not  taken  any  part  in  the 
correspondence  in  tho  2^imc;i^  I  presume  we  are  right  in  thinking 
tliat  they  are  not  seriously  afraid  of  this  competition.  Perhaps 
they  are  right,  inasmuch  as  at  enormous  expense  they  have  got 
trunk  lines  all  over  England  and  Scothiud,  and  it  does  not  seem 
probable  that  any  other  coni}>any  will  be  able  to  get  trunk  lines 
throug^ioMt  tlie  kingdom  at  much  loss  cost  than  has  already 
been  i>aid  by  the  National  Telephone  Company,  and  that  there- 
fore it  is  hardly  probiblo  that  there  will  bo  any  second  trunk 
line  through  the  kingdom.  If  the  Government  establish  or 
favour  another  trunk  system  it  can  hardly  be  expected  to  pay. 

But,  Sir,  cannot  we  take,  and  ought  we  not  to  take,  this 
discussion  as  to  the  future  of  the  telephone  in  EngUnd  out  of 
the  domain  of  rival  companies,  and  ought  we  not  to  li>ok  fairly 
in  the  face  the  question  of  the  Ouvernuient  buying  up  the 
existing  telephone  companies,  (»r,  if  they  refuao  to  buy,  then 
standing  aside  and  alluwing  their  rusjionsible  licensee  to  carry 
out  the  business  for  which  they  licensed  tho  comimny,  on  the 
good  faith  of  which  compromise  tho  very  largo  capital  has  been 
raised  and  spent  7 

Mr.  Preoce,  the  Post  Office  adviser  in  such  matters,  said,  in 
his  address  before  the  International   Electrical  Congress  at 


Frankfort  in  September  last  :  **  In  a  commeroial  > 
England  an  invention  to  attract  attention  and  to  pnn 
be  patented.  It  must  have  the  prospect  of  gval 
attract  capital.  It  must  therefore  be  devoJoji^d  Tq 
enterprise.     When  a  new   industry  has  j 

and  when  it  aflects  the  public  wejil,  On^ .  H 

atop  in  and  take  tho  control  of  it."  I  hAve  ii«7« 
license  which  the  Government  granted  ;  it  is,  however, 
knowledge  that  tho  Ooveniment  reserve  to  itaolf  tht 
purchase  the  telephone  companies  at  certain  peridj 
which  expired  on  June  30  last.  Ought  not  the  Oov« 
have  exercised  this  r^ht  in  June  last  7  I  judge  (f 
Mr.  Precco  said  at  Frankfort  that  the  Post  Offia 
realising  the  importance  of  acquiring  the  telepho 
knowing  they  would  never  again  buy  them  up  so  ^les 
in  favour  of  exercising  their  right  of  purchasing  *m 
Inst,  but,  as  the  purchase  wiis  not  made,  I  suppoea 
])clicy  was  overruled  by  the  Treasury.  I  presumt  I 
period  having  elapsed,  tho  Government  have  lost  thsii 
right  to  purchase  the  telephones  in  the  present  year. 
however,  it  will  be  better  that  they  should  approach 
phone  company,  and  arrange  to  purchase  all  their 
under  tho  conditions  of  the  license,  rather  than  thsl ' 
have  an  unseemly  quarrel,  and  a  number  of  rival  i 
startuig,  very  few,  if  any  of  them,  ever  paying  a 
Moreover,  is  it  right  that  a  Government  departmci 
granted  a  license  under  which  they  benefit  largely,  c 
sequence  of  which  two  and  a  half  million  sovereigns 
raised,  should  throw  obstacles  in  the  way  of  or  < 
against  their  licenses  ? 

We  Jkll  want  a  {xsrfect  telephonic  system.  The  Q 
could  establish  such  a  system  better  than  anyone  elM 
of  all,  tho  telephone  department  of  the  Poat  Office 
well,  for  the  National  Telephone  Company  is  paying 
rental  for  the  year  ending  April  30,  1890,  was  gi 
Klt-rfni'tan  as  £364,704.  17a.  5d..  and  for  the  year 
30,  1891,  at  £422,378.  6s.  2d.  ;  the  baUnce  to  the 
revenue  this  year  is  ^ven  as  £194,821.  Ss.  Id. 

Tho  Ooveniment  could  do,  at  any  rate,  aa  i 
better,  as  they  can  raise  the  necessary  stock  at  a  < 
than  any  company.  If  the  Government  do  not 
will  cost  them  very  much  more  to  accjuire  &U  thi 
companies  at  some  future  date,  and  this  will  be  a  gn 
I  do  not  know  whether  the  telephone  compoAy  wii 
I  feel  sure  that  it  will  be  for  the  public  advanta^ 
Government  should  purchase. 


THE  ELECTRO-HARMONIC  SOCIET 


A  smoking  concert  will  be  held  on  Friday,  Kovemb 
St.  JamcsV  Hall  Restaurant  (Bamjuet-room),  Hegen^ 
at  eight  o'clock.  Artistes:  Ma*ter«  A.  Dearden,  F, 
Newton,  A.WellB,  and  F.  Dalton;  Mr.  H.W.  NichoHaw 
Moore  ;  humorous  song?,  Mr.  Herbert  Schartau  ;  eol 
JohnRadcUlT;  pianoforte  solo,  Mr.  Alfred  E.  Izard;  in« 
tors,  Mr.  T.  K.  Gatehouse  and  Mr.  Alfred  E.  Izard.  A 
piano  will  be  used.     The  following  is  the  programme  x 

Part  1. 
Part  Song "As  it  fell  upon  a  day.". 


Masters  A.  Dearden,  F.  Cooiier,  S.  Newton,  A«  W4 
F.  bulton. 

Song "  Lucia." i. 

Mr.  \V,  NicholL 

Pianoforte  solo "  Etude  L'Autonine." , 

Mr.  Alfred  E.  Iwird. 

Aria... "Within  this  Hallowed  Dwelling. 

Mr.  Alfred  Mooro. 

Canon  "Go  pretty  rose."    

Masters  A.  Dearden,  F.  CooF>er,  S.  Newbon,  A.  TTj 
F.  Dalton. 

Flute  solo "  Scotch  Fantaiia."  . 

Mr.  John  KadcUff. 

Humorous  song , 

Mr.  H.  Schartau. 

IVrt  U. 

Duet "  The  Moon  has  Raised  " Sir  , 

(**  Lily  of  Killarney.") 
Messrs.  W.  NichoH  and  A.  Moore. 

Song "The  I^rk  now  Leaves'*. 

Master  F.  Dalton. 

Flute  solo  "Irish  Fantasia" 

Mr.  John  HadcUff. 

Song ••  Castlofl  in  the  Air  •*..., 

Mr.  \V.  Nicholl. 

Part  Song "  Twelve  by  the  Clock 

Masters  A.  Dearden,  F,  Coonor,  S.  Newton,  Aj 
F.  Dalton. 

Song "1  Never  can  Forget" 

Mr.  Alfred  Moore. 

Humorous  Song 

Mr.  H,  Schartao. 
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ELECTRIC   LIGHT   AT   KIMBERLEY. 


F electric  lighting  inatAllation  has  juat  boen  completed 
jerley,  and  li  giving  ffreat  satiBfaction  to  the  towns- 

About  two  yean  ago  Mr.  D.  A.  Bremner,  foruierly  of 
|h  Coiiijmijy,  waH  appointotl  boruu{»h  electrician,  and  on 
'on  hia  duties  he  found  the  plant  in  uaotn  be  so  unsatia- 
nat  he  recummended  that  it  should  be  replaced  through- 
u  rec<»iumendation  wim  a]>proved  of.  and  the  completion 
Drlc  has  juat  been  celebratod  with  some  little  ceromony. 
fur  proaideil  cm  the  occaaion,  and  in  the  course  uf  his 
kid  ''  a  tribute  of  praise  was  due  t<>  their  vner- 
irough  electrician,  Mr.  Bruniner,  to  whose  efforts 
ted  the  posBossion  of  what  was  certainly  the  tirst 
lighting  plani  in  the  colony."  The  engine  was  then 
bd  by  the  Mnyor,  and  the  machinery  was  then  started 
promner.  In  the  course  of  &  luncheon  held  afterwards. 
,  Barry,  president  of  the  Education  Commission,  coii- 
^  Kimberley  on  having  ^^  such  a  magnificent  liglilhig 

At  a  meeting;  of  the  Borough  Council  subaeijueiitly,  a 
JDte  of  thanks  was  passed  and  entered  in  the  minutes, 
Bg  **  the  satisfaction  of  the  Council  with  the  masterly 
rhioh  Mr.  Brenincr  had  brought  the  new  miichinery  to 
tion."  The  instillation  consiBts  iif  56  arc  lumps,  with 
uUuminatin^  powot*of  100,000  candles,  and  the  cost 
ft]  has  been  about  £6,000. 


COMPANIES'  MEETINGS. 


BABCOCK  AND  WILCOX.  LIMITED. 

I^eneral  meeting  of  ihin  Coaipany  wqb  held  on  Tuesday 
■Son -street  Hotel,  Mt-.  Andrew  Stewart,  the  chaiimaii, 

b&lraiAn  said  the  meeting  was  merely  etatutorv.  The 
t  of  the  shares,  which  took  place  on  July  7,  was  of  a  very 
E»ry  kind,  and  the  applicunts  wore  com[M)se<t  of  the  agentn 
tale  and  servants  of  the  old  com^iany,  who  were  supposed 
■omethin^i;  of  the  merits  of  this  patent  boiler  ;  also  of  the 
Utd  connections  of  the  old  directorate  :  and,  still  more 
Dry,  of  many  of  those  ((©"^^I'^men  who  have  been  usinp 
^s,  and,  thereforu,  kntiw  xomothin^  of  their  mcritti  and 
Company  aa  a  sound  and  LTOod  investment.  He 
I  that  the  Stock  Kxchnnge  quotation  had  not  yet 
tained,  bat  this  matter  could  not  be  forced,  and  he 
I  the  technical  re^piirementa  of  the  Stock  Exclianf;o  would 
teted  within  a  very  nhort  time,  when  a  (juotation  would  b<! 
3  far  as  the  Dtroctors  hod  seen  of  the  CompnnyV  buriinoes, 
value  of  it«  productions,  they  were  able  to  say  with  con- 
that  it  oxc^ded  their  most  sanguine  ex[)ectations ;  also 
^  were  very  full  of  work,  and  wero  gradually  extondinf^ 
irations  in  now  fields  at  homo  and  abroad.  In  conclusion. 
bat  on  the  next  occasion  when  they  would  have  the  plea- 
fteeting  the  shareholders,  he  would  certainly  be  able  to 
nble  proof  that  the  Board  have  laboured  to  some  purfiose. 


rON  ELECTRIC  SUPPLY  COMPANY  OF  AUSTRALIA. 

ftrs:  John  Francia  Albright,  C.E,  M.I.E.E.,  Carlton 
Sifnetl,  A.M.I.C.E.,  William  ttoorge  Whiffen.  Australian 
•©:  John  See,  member  of  Lefrislativo  Assembly,  Sydney, 
Trotter.  J. P.,  A.  H.  Whiffen. 

i  of  the  Directors  presented  at  the  general  meeting  held  at 
IB,  Mansion  House-buildinf^s.  E.C.,  on  Tuesday,  27th  inst. 
Iructors  having  now  received  from  Sydney  the  certified 
its  of  account  made  up  to  May  31,  1891,  two  years  from 
»  of  commencement  of  the  Company's  business,  have 
in  submitting  the  same  to  the  shareholders,  together  with 
S-shoet  and  profit  and  loss  account,  made  up  to  the  same 
be  Directors,  however,  regret  to  state  that  the  Auditors 
irtain  items  in  the  Sydney  accounts  as  being  insufficiently 

and  therefore  they  are  unable  to  ask  the  shareholders 
the  accounts  herewith  an  final.  Since  the  last  meeting 
larebolders,  Mr.  J.  F.  Albright  has  visited  Sydney  and 
rts  of  Australia,  where  he  examined  thoroughly  into  the 
,  and  made  an  exhaustive  and  satisfactory  rofMrt  thereon, 
)g  himself  hopeful  aa  to  future  increase.  The  Sydney 
M  have,  with  the  accounts,  sent  home  a  report  which  is 

throughout  in  a  sanguine  and  confident  tone  as  to  the 

and  prospects  of  the  Company.  Both  of  these  re]  torts 
ben  u|X)n  application  to  the  Secretary.     A  [wworful  syndi- 

been  formed  in  Sydney  for  the  purjMse  of  promoting  a 
ttrliamcnt  for  tho  electric  lighting  of  the  city  of  Sydney, 
npany  holds  shares  in  the  syndicate,  and  by  the  latest 
there  is  considerable  hope  of  the  Bill  being  carried. 
the    Bill    pa8«,    this    Company    will    materially    benefit, 

engineers  and  contractors,  besides  arlding  greatly  to 
it  and  influence.  Mossra.  Crompton  and  Co..  Limited, 
Dontly  granted  to  this  Corajjany,  without  payment 
wiW,  the  exclusive  right  to  carry  out  electric  work  in  New 
under  their  patents.  Business  has  already  resulted  there- 
I  the  prospects  of  future  work  are  good.     Tho  not  profits 

for  clivision,  aooording  to  the  accompanying  accounts, 
iking  full   provision  for  bad  and  doubtful   debts,  and 


deducting  the  dividend  {laid  in  October  last  year,  amount  to 
ll.ftoS.  38.  (id.  The  Directors  propose  to  distribute  a  further 
dividend  of  2  per  cent,  for  the  year  ending  3lst  May,  IM()0,  niaking 
with  the  interim  di%-idend  already  paid,  a  total  of  S  per  cent,  for 
that  year,  and  an  interim  dividend  of  7  per  cent,  per  annum  for 
the  second  year  to  31st  May  last,  carrying  the  balance  forward, 
ponding  the  receipt  of  the  details  from  Sydney  required  by  the 
Auditors.  In  accordance  with  the  articles  of  association,  Mr. 
W,  G.  Whiffen  retires  from  the  board  by  rotation,  but  being 
eligible,  offers  himself  for  reelection.  The  auditors,  Messrs. 
Payne  and  Bankee,  also  offer  themselves  for  re-election. 


The  following  report  of  the  meeting  at  which  the  above  report 
was  presented,  Tios  been  supplied  to  us  by  cho  Secretary  of  the 
Company.     Mr.  J.  F.  Albright  occupied  the  chair. 

Tho  Beoretary  (Mr.  F.  K.  Heeves)  having  road  tho  notice 
convening  tho  meeting, 

Tho  ChAlrauut  congratulated  the  shareholders  upon  the  im- 
proved (wsition  of  the  Company,  aa  shown  by  the  accounts  before 
tho  meeting,  which  accounts,  bo  regretted,  however,  tho  Directors 
were  not  able  to  ask  the  shareholders  to 'pass  as  Hnal,  because 
some  small  matters  of  detail  rei)uired  by  the  London  auditor  had 
not  yet  boen  received  from  Sydney.  Ho  (the  Chairman]  hud.  how- 
ever, no  doubt  as  to  the  accuracy  of  the  accountn,  which  wore 
signed  by  tho  whole  of  the  Sydney  directors,  and  ccrtiHod  by  an 
inde[Kindent  firm  of  public  accountants  in  Sydney.  Adverting  to 
the  promotion  by  the(*om|.uiny  of  a  liill  in  the  New  South  Wales 
Parliament  for  powers  to  supply  electricity  in  the  city  of  Sydney, 
tho  Chairman  stated  that  the  Bill  had  already  paiwed  tho  com* 
mittee,  and  it  was  hoped  that  they  would  be  able  to  carry  tho 
Bill  tbrouzh,  as  if  this  were  accomplished  the  fiuanciitl  results  to 
the  Australian  Company  woro  expect^l  to  bo  vory  large  indeed, 
to  say  nothing  of  tne  important-  addiiional  influence  which  the 
carrying  out  of  such  a  scheme  would  bring  bo  the  Com^Hiny.  He' 
concluded  by  moving  that  the  Diroctors'  report  and  statciuont 
of  accounts  be  received  and  that  the  report  uf  the  Directors  be 
adopted. 

Mr.  T.  R.  Tofnell  seconded  the  Chairman's  resolution,  bnt 
sf)oke  at  some  length  expressing  his  regret  at  tho  Sydney  com- 
mittee not  having  suppliel  the  whole  of  the  information  rer|utrod 
by  the  tendon  Hoara  and  THrectors.  The  resolution  was  put  to 
the  meeting  and  carried  unanimously,  as  was  also  a  resolution 
declaring  additional  dividends  of  2  per  cent,  for  1890,  making 
8  per  cent,  in  all  for  that  year,  and  an  interim  dividend  of  7  per 
cent,  for  \H9\. 

The  retiring  director,  Mr.  W.  (i.  Whiffen.  was  unanimously  re- 
elected, and  a  resolution  voting  Of)  guineas  per  annum  each  to  (he 
Directors  for  their  servioco,  the  maxiinnm  sum  which  the  Directors 
would  agree  to  aooept,  notwithsUin'ling  n  proposal  to  vote  a  larger 
Hgiire,  was  also  passed. 

The  auditors.  Messrs.  Payne  and  Banks,  were  rc-electfKJ.  and 
tlio  meeting  closed  with  tho  usual  vote  of  thanks  to  tho  Chairman 
and  Secretary. 


COMPANIES'  REPORTS, 


MONTEVIDEO  TELEPHONE  COMPANY. 

The  report  of  the  Directors  for  the  year  ending  July  31st  last 
shows  that,  including  the  balance  of  £1K4  brought  forward  from 
laat  year,  there  is  a  profit  of  £1,070,  after  providing  for  all  working 
exiienses  in  Montevideo  and  London,  and  after  writing  off  £lir) 
for  proportion  of  preliminary  6X|>enscs  and  £*JH}  for  depreciation  of 
furniture  at  head  otfico  and  in  Montevideo.  The  Director*,  being 
influenced  by  a  desire  to  strengthen  the  |»OHition  of  the  Com(>any, 
feel  that  the  only  course  open  to  them  i«  to  recommend  that  the 
sum  of  £4,.VK),  ax  advised  by  tho  AuHitorH,  he  adde>d  to  the 
depreciation  fund,  and  the  balance  of  X470.  6s.  lid.  be  carried 
forward  to  next  year.  In  view  of  the  almost  complete  collapse  of 
commerce  in  the  Kiver  Plate  during  the  year  now  comptetecl,  tho 
Directors  feel  that  there  is  caui^e  for  congratulation  in  the  present 
position  of  the  C^imiiany. 


CITY    NOTES. 


City  and  Sonth  London  Railway. — The  receipts  for  tho  week 
ending  October  '2o  weru  iCJiAi,  lis  compared  with  iTW  for  the  week 
euding  October  IS. 

Western  and  BraaUlan  Telegraph  Company.— The  receipts 
for  last  wee!-,  after  deducting  17  per  cent,  payable  to  the  London 
Platino-Rrazdian  Company,  were  £3, 70S. 

The  Eastern  Telegrapb  Company  announce  the  payment  by 

warrants  on  No^.  *i  next  of  interest  for  the   half-year  ending  31st 
inst.  on  their  4  |>er  cent,  mortgage  debenture  stock. 

Change  of  Addrcwa.— Mr.  Sidney  k  Court,  A.M.I.C.E.  and 
E.E.,  couifulting  oloctrical  engineer,  has  removed  from  6,  t^ueen 
Anne's-gate,  to  11,  Little  Queen-street,  Westminster,  S.W. 

Indo-Koropeon  Telegraph  Company.  —The  Directors  have 
declared  an  interim  dividend  for  tho  h.'tlf-year  ended  June  30  at 
the  rate  of  5  per  cent,  per  annum,  free  of  income  tax,  payable 
after  November  1. 

Conaolldatod  Telephone  Company.  —  The  Directors  bate 
declared  the  uaoal  interim  divideuds  for  tho  half-year  of  5  por 
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cent,  on   the  preferred,  and  5   per  oenb.  on  the  ordinary  efanros, 
both  less  income  tax,  and  payable  on  November  10. 

Kleocrlo  and  General  Xavestment  Comp&ay. — At  a  I'oArd 
nieetine  held  on  \Vedne**day,  the  Directors  declared  iin  iniorim 
dividend  on  the  oapital  (laid  up  on  the  ordinary  shares  at  the  rate 
of  *J0  per  cent.  ]>er  annum  for  the  nix  months  ending  November  30* 
payable  oit  that  date. 

Extension  of  Boalnesa. — Messrs.  Andrews  and  Preeoe,  of  the 
Borough  Mitlfi,  Bradford,  inform  ua  that  they  have  purcb&»ed  the 
electrical  engineering  bunineAH  of  Meftsrs.  Cecil  Wray  and  O).,  3, 
Albion-court,  Bradford.  Mr.  Wray  haa  accepted  an  appointment 
with  Mea&ri).  Andrews  and  Preeoe. 

Patent  AKO&ey  —Meters.  David  Younj?  and  John  T.  Knowles 
announce  that,  having  re8igne«1  thftir  appointments  with  Mesffn. 
{oBeltine,   Lake,  ana   Co.,   patent  agents,  they   have  commenced 

6inee«  on  their  own  account,  under  the  firm  or  style  of  D.  Young 

bd  Co.,  at  11  and  12,  Southarapton-buildiugs,  W.O. 

West  India  and  Panama  Telegraph  Company.  —For  the  half- 
year  endtxi  June  30  la£t,  the  DireutorH  prupotse  dividends  at  the 
full  rales  on  the  tirnt  and  second  preference  shares,  with  a  distri- 
bution of  1b.  por  share  on  the  ordinary.  The  sum  of  £2,000  is  bo 
bo  placed  to  reserve,  leaving  ilo.'JT)*)  to  be  carried  forward. 

Dljnolatlon  of  Partnership.  — Meners.  Frederick  Brown  and 
Howard  W,  Bishop,  trading  as  the  \Va!»al!  Electrical  Company, 
57,  Bridjfe-etreet,  Walaall,  have  dissolved  iwirtnerwhip.  AU 
moneys  oue  1*0  the  tirm  will  be  received,  ana  all  outstanding 
acoounta  will  be  paid  by  Mr.  Frederick  Brown,  who  is  carrying 
on  the  business. 

Western  and  Brazilian  Telegraph  Company.— The  Directoi-s 
have  decided,  after  placing  l'Jo,(JOO  to  the  reserve  fund,  and 
£6,233.  10b.  to  the  debenture  redemption  fund,  to  recommend  at 
the  forthcoming  meeting  a  di\idend  of  tte.  \>er  share,  free  of 
income  tax,  or  at  the  rate  of  £4  per  cent,  per  annum,  for  the  six 
months  ended  June  .%  last,  being  the  same  as  for  the  correspond- 
ing jicriod. 

Crompton  and  Company. — An  extraordinary  general  meeting 
of  this  Company  is  to  be  hold  at  the  offices,  Mansion  House- 
buildings, E.C.,  on  Tuesday  next,  at  3  p.m.,  to  consider  and  pass 
a  resolution  increasing  the  capital  by  the  issue  of  10,U(tO  additional 
preference  shares  of  £5  each.  This  is  with  the  view  of  obtaining 
more  working  capital  neceositatod,  so  say  the  Board,  by  the  con- 
tinuod  growth  of  the  business.  Five  thousand  of  the  above  shares 
are  to  bo  otl'crcd  Hrst  at  (lar,  and  the  second  .'>,tKNi  reserved  for  a 
later  issue  at  a  premiutn. 


PROVISIONAL  PATENTS,  1891. 


17971. 
17974. 
17994. 
18002. 


OCTOBKK    19. 

Improvements    In    and    relating    to     electric     meters. 

Richard  Norman  Lucas.  8,  Foatherstone-buildings,  High 
Holborn,  London. 

Improvements  In  eleetrlo  light  fittings,  James  Aram 
Lcjv,  Jamc!^  Francis  Len,  and  Artbur  Henry  Lea,  I*eng- 
wcrno  Workfl,  Shrewsbury,  Salop. 

Improvements  in  telephone  apparatus,  or  in  telephonle 
Instruments,  and  In  ooln-oontroUed  mechanism  for  use 
with,  or  in  oonneotion  with  same.  Frederick  John 
Palmer,  Floi-ouviUe,  Dawliah,  Devonshire. 
Improvements  in  wall  pings  for  eleetrlo  lighting. 
William  Thomas  PreesUind,  18,  Fulhamphice,  Paddington, 
London. 

Improvements  in  the  means  for  preventing  short- 
olToniting  In  eleotrloal  apparatus  fittings,  lamp- 
holders,  etc.  Henry  Charles  (.lovor,  61,  Tierney-road, 
Stroutham-hiU,  Surrey. 

OCTOBKR  20. 

Improvements  In  eleetrlo  signaUlng,  Alan  Archibald 
Campbell  Swinton,  66,  Victoria-stroct,  London. 
Improvements  In  dynamos.  Joseph  Shepherd  and 
Thomas  Savile  Watney,  "l.  East-parade,  l^eds. 
An  improved  mode  of  and  apparatus  for  transmitting 
and  recording  electrleaUy  antographlo  messages, 
signals,  and  markings.  Philip  Arthur  Newton,  6, 
Bream'e-building8,  London.  (ElisbaGray,  United  States.) 
(Complete  rffjecincation. ) 

Improvements  In  eleetrlo  olook  winders.  James  William 
Du  Lanoy  and  Charles  Vranklyn  Du  Laney,  -i  »,  Chancery- 
lane,  lx)ndon.  (Complete  specification.) 
Improvements  in  insulation  for  eleetrle  oonduotors. 
(Charles  Tbelisraar  Snedekor,  United  Sutes.)  Harry 
Allen,  18,  Buckingham -street,  Strand,  London. 
Improvements  in  and  relating  to  eleetrlo  batterioa. 
Bernhard  Scheithauer,  45,  Southampton-buildings,  Lon- 
don.    {Complete  8|wcification. ) 

Improvements  In  railway  elootric  block  signal  systems, 
•John  Lfl  Burt  and  William  Herman  Agricola.  53,  Chanccry- 
lanr.  London.     (C'Ompleto  spedficstion.) 

OtTTOBKK  21. 

telei^boae     swltohboards.      Alfred 

Wurrington,  Choahire, 


1S043. 


1805Q. 


ismto. 


18093. 


18007. 


18143. 


18162. 


18179. 


18199. 


18205. 


18207. 

18251. 


18256. 


18280. 


IM28G. 

18290. 


!8;^04. 


1831K 


1H34S. 


Improvements  In  chain  bolts.     WDliam  Gaol 

Kiug'd  Heath. 

Xleotrieal     eoontlng    apparatus.       Fredend 

(iolby,    36,     Chancery-Uino,     London.      (Loefa 

France. ) 

Improvements  in  fire  alarm  telegraphs.     Jai 

(Jroeuwood,  2M,  Hattcn  gorden,  London. 

New  or  Improved  antomatle  olronlt-elosbig 

eleotrlo  fire  alarms.     Kmeet  Jamee    Klkingti 

Uouee,    Norfolk -street,    London.       (Tho   Coio{ 

trictflta  contra  Incendios.  Spain.)     (Cbmpleteip 

OCTOBKR  22. 

Improvements  in  galvanic  batteries.  CsItIi 
Souther,  4o,  Southampton-buitdinge,  IxhmIi 
applied  for  ander  PatenU  Act,  1883.  Sec  101, 
IStU,  being  dale  of  application  in  United  Stal 
plete  epeciHcation.) 

Improvements  In  the  method  of  aewilftl 
battery  plates.  Henry  Alexunder  Mavor.  Wtfl 
Coulhon,  and  Sam  Mavor,  62,  St.  Vmcent-«tTe< 
Improvements  In  electrical  lamp  and  eCh 
Henry  Charlcf  Cover.  28,  Southampton  buildia 
(Complete  f>pecification.) 

Improvements  In  or  relating  to  the  eenpUac 
eleetrlo  machines  In  parallel.  Albert  Csy 
Hammond,  4ti,  Lincoln  s-inn-fieldft,  Loodoo. 

OlTUr.KK   — •!. 
Improvements  in  and  eonneoted  with  telepfcw 
swltehas.      Alexander     Marr.     70,    Market-s 
cheater. 

Improvements  in  dynamometen  or  ferea 
<ieoi-ge  Richard  Poetlethwaite,  124,  Park-road, 
Birmingham. 

ImproTements  in   electric  teleph^c 
Collier,  70,  Markct-ctreet,  Manchester. 
Improvements  in  elaotrieity  meters 
and   Co.,  Limited,   and   Frnneis  Uibson 
ampton-buildings,   London. 
An  Improved  prooesa  for  the  eleotro>deposit 
upon   me  Burfaco  of  glass,    porcelain,    chu 
waro.  and  other  materials.     Artltur  S^ 
Chancery  lano,  London.     (Henri  Pottier,  i 

Otobkk  24. 
Improved    snbmarine    cable   grapnel.      W 

Johnson,  2S,  Southnmpbonbuildin^,  LondiMi 
Improvements  in  eleotrlo  swicclkea,  AIM 
Cobdcn-buildinga,  Coriwration  street,  Birrnin 
Improvemeata  In  swltehoa  for  eleotrlo  ligbl 
Peter  Lundberg,  18,  FulhampUce,  l*addiD|^ 
An  improved  device  for  tmelng  tbo  oev 
dynamo-electric  machines.  Hugo  Hirst, 
Htreet,  Holborn.  London. 
An  improved  elootrloal  safety  svritolk. 
Hall,  100,  Victoria  cluiiat)er»,  Chancery -LatMH 
Improvemonts  In  or  connected  vrttb 
electrioity.  Thoniae  Tarkor,  John  H 
and  Edmund  Scott  tiUHtave  l<.e&>,  47» 
I^ondon. 


posit 


-La«MH 

1 


SPECIFICATIONS  PUBLISHKt 
i8a(». 

Kleotrlo    railways,    etc.      Siemens.       (8|| 
etlition.)     Sd. 

1882. 
3:t8U.  Kleotrlo  haulage  system.     Ayrton  and 
edition.)    Ud. 

1890. 
Dynamo-olectrlo  machines.     Holmes. 
Kleotrlo  lighting  appUonjes.     Muirhc 
1H91. 
10280.  Klectrlc  signalling,  eto.,    in  trains. 

8d. 
14:i22.  Kleouio  light  holders.     Savage. 


583. 


18695. 
19049. 


COMPANIES*  STOCK  AND  SHARK  I 


Nua« 


Brush  Co 

—  Pref.     

India  Rubber,  Gutta  Percha  k  Telegraph  Go. 

Houae-to-House       

Metropolitan  Electric  Supply    

London  filectrio  Supply    

Swan  United    

St.  James*    

KstioDsl  Telephone    

Electric  ConatructloD 

Westminater  Klectrio,,, ,.,, 


I 


I 

i 
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NOTES. 


Oii^castle. — The   plant    of    the    Nowcaatle    Electric 

ply  Company  is  being  extended. 
^hotinsky  Lamps. — Captain  Kbotinsky  has  gone  to 
BJl  to  efiUblish  a  manufactory  of  incandescent  lamps  in 
^  country. 

"Tain  liiffhtine:  in  Aastraiia. — The  South  Auetralian 
■'ernuieiit  is  about  to  reintroduce  electric  lighting  on  ita 
'7-colonial  lines. 

African  Atlantic  Cables. — The  French  papers  an- 
"Dco  that  a  submarine  cable  will  shortly  be  laid  between 
■lambuco  and  Senegal. 

Srystal  Palaoo  B3chibition. — We  are  pleased  to  hear 

fc  Bomc  of  the  more  notable  exhibits  at  the  Frankfort 

Btrical   Exhibition   will    be  transferred  to  the  Crystal 

mce  Exhibition. 

telephones     in    Belffiam    and    Holland.  —  The 

actors  of  the  Belgian  and  Netherlands  Telephone  Com- 

■tea  are  considering  a  scheme  for  connecting  the  systems 

she  two  countries. 

itre  Alarms. — The  tender  of  F.  E.  Stuart,  of  Twicken- 

B,    has   been  accepted  for  fitting  at  the  Halifax   Fire 

^ade  Station  an  electric  call  system  From  the  watchroom 

Bremen's  bedroom  for  the  sum  of  X40. 

Japanese  Telegraphs. — The  Great  Northern  Tele- 
4>h  Company  state  that  the  Japanese  land  lines  which 
re  interrupted  beyond  Hiogo  and  Osaka  on  October  28, 
nng  to  an  earthquake,  have  now  been  restored. 

Rhyl. — At  the  Rhyl  Improvement  Commissioners' 
seting  on  Monday,  a  motion  by  Mr.  Greenhalgh  that 
»  cost  be  ascertained  of  a  [>ldnt  from  an  electric  lighting 
mpany  to  li^ht  the  streets,  promenade,  and  aho|>a,  was 
feated. 

Torquay. — At  Torquay  Town  Association,  on  Mon<iay, 
letter  was  read  from  Mr,  E.  Applelon,  giving  details  of 
Metric  tramways  in  Switzerland  ;  but  the  meeting  did 
it  consider  a  scheme  of  electric  tramways  to  bo  practicable 
l^orquay. 

Sstitation.— The  Institution  of  Electrical  Engineers 
11  open  the  coming  season  with  a  paper  on  *'  Description 
the  Standard,  Vnit,  and  Ampere  Meter  used  at  the 
irry  Works,  Thames  Ditton,"  by  Captain  H.  R.  Sankey 
»te  R.E.),  member,  and  F.  V.  Andersen,  associate. 
^Hiitechapel.— Tenders  are  to  be  invited  by  the 
hitechapcl  Board  of  Works  for  lamps  in  various  thorough- 
res,  and  a  special  meeting  of  the  Board  will  be  shortly 
Id  to  consider  the  question  of  applying  for  a  provisional 
dor  for  the  purpose  of  lighting  the  district  by  electric 
(ht. 

Isle  of  Man  Exhibition. — An  area  of  about  20  acres 
s  been  sccurctl  at  Belle  View,  Douglas,  for  an  inter 
tional  exhibition  to  be  held  in  the  Isle  of  Man  in  Juno 
itt  year.  Mr.  Henry  W.  Pearson,  of  Liverpool,  is 
leral  manager.  The  exhibition  is  be  lighted  throughout 
•Ii  electric  light. 

iKeacioan  Tramways. — Woik  under  the  Violante 
Heession  for  a  railway  from  Nino  Perdiio  to  Coyoacan 
I  the  Pcdreral  quarries  has  been  commenced.  The  con- 
T  is  Mr.  Elstanislao  Zayas.  Mules  will  be  employed 
i  on  the  new  line,  and  it  is  corttem|iIated  afterwards 
ploy  electricity. 

-The  demand  for  the  electric  light  at  the  rouni- 

^.ation  of  the  Halles  Centrales  has  riow  exceeded  the 

It  is  hoped  to  obtain  an  authorisation  for  purchase 

)et  of  accumulators,  until  which  time  the  applicants 


are  at  liberty  to  be  supplied  by  prir&te  companies  even 
within  the  municipal  district. 

Darenth  Asylom. — The  M6tro[>oIitan  Asylums  Board, 
on  the  recommendation  of  the  Darenth  Asylum  Committee, 
accepted  the  tender  of  the  Jensen  Electric  Bell  Company 
(Messrs.  Woodbouse  and  Rawson,  proprietors)  for  main- 
taining in  efficient  order  all  the  electrical  apparatus,  at 
£7i>  a  year,  lor  a  term  of  three  years. 

Newcastle  Ubrary. — The  Newcastle  public  tibrary  is 
being  fitted  throughout  with  electric  light  at  the  cost  of 
£600.  The  contract  has  been  given  to  the  Electrical 
Supply  Company,  Pandon,  and  the  installation  will  be 
carried  out  in  direct  consultation  with  Mr.  Heaviside,  chief 
of  the  Newcastle  Post  Office  engineering  stafT. 

Berly's  Directory.  —  Messrs.  Alabaster,  Gatehouse, 
and  Co.  announce  that  they  have  purchased  the  copyright 
of  "  Berly's  Electrical  Directory,"  which  will  be  hence- 
forward published  at  the  Kiedrical  lUviftw  office.  Mr.  J.  F. 
Chase,  who  for  several  years  past  edited  and  managed  this 
publication,  continues  his  connection  as  heretofore. 

Bamton  Park. — The  first  sod  of  the  railway  to 
Barnton,  near  Edinburgh,  was  turned  last  week  by  Lady 
Maitland.  Baraton  will,  when  the  railway  is  completed, 
be  a  favourite  suburb  of  Edinburgh.  About  400  villas 
are  shown  on  the  plan,  and  the  estate  is  regarded  as  a 
favourable  one  for  a  central  supply  of  electric  light 

Appointment. — Mr.  Clement  Leaper,  writing  with 
reference  to  our  notice  last  week  of  his  ap[)ointment  at 
Taunton,  says  he  was  never  engaged  at  the  City  Guilds 
Institution,  as  might  appear  from  that  note,  but  holds 
teacher's  certificates  (honours)  in  electric  lighting  and 
transmission  of  power,  electro  metallurgy,  and  photography. 

Mont  Blanc  Observatory. — M.  Janssen  has  reported 
to  the  Acadt'-raie  des  Sciences  with  reference  to  the  proposed 
obseivatory  on  Mont  Blanc,  that  he  has  sunk  two  zigzag 
(>atha  nearly  30ft.  deep  without  meeting  rock.  The  cuttings 
are  to  be  continued  next  summer,  and  if  rock  is  not  found 
M.  Janssen  thinks  an  observatory  might  be  erected  on  the 
snow. 

Telephone  at  Gravesend. — At  the  Gravesend  Town 
Council  meeting,  a  letter  was  read  from  the  National  Tele- 
phone Company  stating  that  any  person  not  a  subscriber 
would  be  able  to  go  to  their  call-rooms,  and  by  payment  of 
3d.  sj>cak  to  any  subscriber,  and,  further,  that,  if  found 
practicable,  a  fee  catl-room  would  be  established  in  the 
surrounding  villages. 

Wood  Palp  BearinsTB. — Bearings  constructed  of  com- 
pressed wood  pulp  are  the  outcome  of  some  ingenious 
mechanic.  Combined  with  graphite  they  re<juire  no 
lubrication,  and  greatly  reduces  the  friction.  The  com- 
pound can  be  cut  or  drilled  like  metal,  and  is  almost  as 
bard.  A  dynamo  is  stated  to  have  been  fitted  with  these 
bearings  with  satisfactory  results. 

Coast  Telephones. — Telephonic  communication  has 
now  been  successfully  established  between  Mount  Wise, 
Devonport,  the  breakwater  fort  in  Plymouth  Sound,  and 
Fort  Picklecombe,  on  the  western  shore  of  the  harbour. 
The  work  has  been  carried  on  under  great  difficulties  owing 
to  the  bad  weather,  a  large  pinnace  having  been  dashed 
upon  the  rocks  and  badly  damaged. 

Nelson  (Lanes.). — The  Nelson  Gas  Committee  have 
had  before  them  the  draft  at^reement  proposed  to  be 
entered  into  by  the  Corporation  and  customers  as  to  the 
supply  of  the  electric  light.  This  was  approved,  and  the 
committee  resolved  that  the  hours  of  supply  be  determined 
by  the  sub-committee.  The  gas  engineer  was  instructed  to 
prepare  at  once  a  s^>ecificatVQU  iw  ^Wx.x\«:.  NKs^s.  yw^yawa^ 
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Finohley. — The  Finchley  Local  Board  liav«  decided  to- 
take  steps  to  apply  for  a  provisional  order  for  electric 
lighting.  The  Electric  Lighting  Committee  has  visited  some 
of  the  metropolitan  generating  stations,  and  an  elaborate 
report  has  been  prepared  by  the  engineer  and  surveyor  to 
the  Board,  Mr.  F.  Smythe,  who  recommends  the  trans- 
former system  with  an  alternating  current,  the  estimated 
cost  being  £19,000. 

Artistic  Lampposts. — Great  outcry  has  been  made 
in  Paris  over  the  arc  lampposts  in  the  Place  du  Carroussel, 
which  have  been  described  as  "  gibbets,"  out  of  place  with 
the  beautiful  architectural  surroundings.  They  are  to  be 
ornamented  atid  gilded.  At  the  Palais  de  Justice  the 
lamps  have  lately  been  improved  in  a  highly  ornate 
manner,  both  as  to  the  posts  and  the  lanterns  oo  either 
side  of  the  great  staircase  of  the  Law  Courts. 

Books  Received.—"  The  First  Book  of  Electricity 
and  Magnetism,  for  the  use  of  Elementary  Science  and 
Engineering  Students,"  by  W.  P.  Maycock,  M.LE.E. 
London.  Whittaker  and  Co.  Price  23.  6d.  "Popular 
Electric  Lighting,  being  Practical  Hints  to  Present  and 
Intending  Users  of  Electric  Energy,"  by  Captain  E. 
Ironside  Bax,  general  manager  of  the  Westminster  Electric 
Supply  Company.     Bigga  arid  Co.     Price  2s. 

Inverness — The  electric  light  seems  to  have  been  a 
test  question  at  the  meeting  of  electors  at  Inverness  on 
Monday.  Most  of  the  candidates  were  in  favour  of  the 
scheme,  while  some  expressed  uncertainty  as  to  the  extent 
of  the  water  supply  and  the  wisdom  of  the  experiment. 
The  general  sense  of  the  meeting  was  fully  in  favour  of 
the  steps  taken  by  the  Police  Commissioners  to  enquire 
fully  into  the  scheme  for  electric  lighting  before  spending 
£10,000  on  gaswork  extensions. 

Soathampton. — There  have  been  remarks  papscd  on 
the  wild  tendeiing  for  city  offices  in  the  electric  lighting 
trade^  but  the  recent  result  of  tenders  for  the  Southampton 
Harbour  Board  would  seem  to  be  a  noticeable  case  of  mis- 
judgment.  The  tenders  were  for  electric  light  fittings  for 
the  pier  (Messrs.  Lemon  and  Poole,  engineers)  ;  that  of 
Mr.  F  Shnlders,  Southamptonj  for  £575,  was  accepted, 
being  the  lowest  of  15  tenders,  of  which  the  highest  was 
£1,909,  three  and  a  half  times  as  much. 

Croydon  Tramoara. — At  the  Croydon  County 
Council  meeting  last  week  a  letter  was  read  from  the 
Electric  Tramcar  Syndicate  asking  consent  to  run  electric 
cars  on  the  Jarman  system  with  storage  batteries  on  the 
lines  of  the  Croydon  Tramway  Company.  Councillor  Foss 
handed  round  a  photograph  of  the  car,  and  pointed  out 
that  the  running  was  experimental  and  for  a  few  weeks 
only.  A  resolution  was  passed  giving  consent  without 
prejudice  to  the  rights  of  the  Corporation  and  subject  to 
withdrawal. 

Colchester  School  of  Art.  —  The  school  of  art  at 
Colchester  was  temporarily  lighted  by  electric  ligbt  at  a 
lecture  on  *'The  Wonders  of  Colour,"  given  by  Mr.  Charles 
Betiham  on  October  27.  The  effect  was  greatly  admired^ 
and  the  question  of  the  electric  lighting  of  the  school 
throughout  has  been  mooted  by  Mr.  Paxman  and  6up[>orterl 
by  the  committee.  The  successful  effects  realised  in  paint- 
ing from  the  life  in  the  evening  following  the  lecture  com- 
pletely proved  the  need  for  this  superior  quality  of  artificial 
lighting  for  art  purposes  to  the  obvious  benefit  of  the 
school. 

Commission. — In  the  Queens  Bench  Division  on 
Weduofiday,  the  case  of  Muirhead  v.  the  Debenture 
Guarantee  Investment  Company,  Limited,  came  before 
Mr.  Justice  Denman  and  a  special  jury.  It  was  an  action 
to  recover  commiasioa  tot  the  introduction  to  tbe  d^jiwdatvU 


of  the  St.  James's  Electric  Light  Company,  w 
capital,  which  was  supplied  by  the  defendants. 
Q.C.,  was  counsel  for  the  plaintiff,  and  Mr.  Jelf  I 
defendants.  After  the  action  bad  made  some  fti 
settlement  was  arrived  at,  and  judgment  was 
the  plaintif!  for  £1,200,  without  costs. 

Menag^erie  Lighting^. — Mr.  Frank  Bostocb 
told,  has  had  a  complete  electric  light  installatio 
for  his  travelling  menagerie,  and  his  lead  has  ' 
by  both  his  brothers.  Such,  we  hear,  is  the  i 
these  installations  have  led  to  nine  other 
given  to  the  same  firm  within  a  few  weeks. 
engines,  driving  the  dynamo  by  a  bolt,  axe  itttari 
used,  but  such  an  arrangement  would  necessitatM 
able  waggons.  One  of  Hay  ward  Tyler  and  Co.%  | 
plants  on  one  carriage,  aa  designed  for  the  Kid 
Docks,  would  evidently  be  more  suitable  to  ihbjd 

Electro-Chemical    Transformer. — A  nev 

transformers  is  the  invention  of  Mr.  Turner  D.  Boi 
Hoosick,  N.Y.  Instead  of  using  mechanical 
electrical  means  of  transforming  currents,  he 
chemical  reactions  to  change  alternating  cnrre 
direct  current.  The  transformer  has  four  atjii 
conductors,  each  consisting  of  a  containing  toi 
with  an  electrolyte  of  sulphuric  acid  or  a  snlphiAi 
electrode  of  inozidisable  material  and  another  ell 
aluminium.  These  are  so  connected  together  thai 
of  one  direction  only  can  pass  through  two  of 
ductors,  and  currents  of  the  other  direction  thi 
other  conductors  ;  both  join  at  common  poles  t 
direct  cuirent. 
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Three-Phase  Inoandesoent  X«amps,-^n« 

Dobrowolsky  has  been  carrying  out  some  cor 
interesting  experiments  upon  the  effect  of  the  th 
current  with  incandescent  lamps.  In  these  cir 
motors  are  connected  to  each  of  the  three  wires 
lamps  may  be  placed  in  parallel  across  two  wires* 
the  neutral  point  and  any  of  the  three  conduct 
three  conductors  can  also  be  used  by  having  a  th 
filament.  Mr.  Dobrowolsky  has  accompliahed 
having  some  specially  constructed  lamps  mode, 
V-shaped  filament  with  a  third  branch  attache 
point.  The  three  Hlaments  are  of  the  same  di 
result  of  the  fact  that  the  total  of  the  strength  ol 
phase  current  is  nil. 

Curious  Accident   at    Chelmsford. — I 

which  recently  occurred  at  Chelmsford,  and  m 
been  somewhat  widely  reported,  is  intereeting 
respeut — that  it  shows  that  the  use  of  overhead^ 
in  some  cases  increase  the  safety  of  the  public 
being  dangerous,  as  has  been  so  often  statec] 
opponents.  A  runaway  omnibus  pasaincr  thro 
narrow  street  which  leads  to  the  station  came  it 
with  one  of  the  arc  lampposts  with  such  violeo 
break  off  an  exceedingly  massive  casting  at  the 
line.  If  the  wires  had  been  underground  the  po 
have  fallen  into  the  street  and  probably  cau 
damage.  As  it  was,  although  broken  short  ofi, 
upright  by  the  system  of  overhead  conductors 
it,  and  no  damage  was  done  to  anything  but  the 
itself. 

Worcester. — The  recent  canvass  by  Mr, 
of  the  citizens  of  Worcester  as  to  their  willingnj 
the  electric  light,  resulted  in  promises  eqaiv3Ll« 
14,000  lO-c.p  lamps  being  provisionally  given. 
suggested  was  7d.  a  unit,  equal  to  gas  at  4a.  6d 
feet.      Many   of   the   returns   were  marked 
«toTa^«  ft^atem.  were  used/'  and  this  feeling   se 
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\y  general.     The  cathedral  would  require  2,000  lamps  to 

■t  it  properly.     The  post  office  wanted  a  considerable 

tiction  in  price.     The  Victoria  Institute  would  require 

ent   for  their  laboratories  and  motors.     The   railway 

pany  would  enter  into  a  contract  at  a  fixed  price  per 

p  per  year.     Mr.  Swote  was  paid  a  fee  of   15  guineas 

his  services,  and  the  question  was  referred  to  a  sub- 

mittee  with  the  hope  that  something  practical  would 

<3one. 

Presentation. — Last  week  Mr.  T.  A.  F.  Cutler,  on 
xalf  of  the  whole  staff  of  the  Bath  central  electric 
3ting  station,  presented  Mr.  B.  Dcakin  with  a  hand- 
e  writing  and  stationery  cabinet,  also  an  amber  and 
rer-mounted  briar  pipe  in  case,  which  bore  the  following 
cription  :  *' Bath,  1891— Presented  to  Mr.  B.  Deakin, 
m  the  staff  of  the  Bath  Electric  Light  Works,  with  their 
idest  regards  and  best  wishes  for  his  future  success." 
Deakin  was  from  1882  to  1890  in  charge  of  the  Brush 
p-«:>nipany's  Cardiff  lighting  station  and  South  Wales 
f'^^siness,  and  was  appointed  senior  engineer  at  the  Bath 
t  '"orics  in  January,  1891,  which  position  he  is  now  vacating 
fc-  O  undertake  the  charge  of  the  extensive  lighting  station 
te-^^hich  the  Brush  Electrical  Engineering  Company  are  at 
I  ^^Vesent  equipping  for  the  City  of  London  Electric  Supply 
L^^ompany. 

iHjj  Edinburgh  Tramways. — With  reference  to  the  con- 
p^Mibuance  of  the  Edinburgh  tramways  concession,  the 
rporation  have  had  a  consultation  with  the  directors  of 
ijbe  Edinburgh  Tramway  Company,  and  suggested  the 
u  qm  should  be  maintained  for  another  three  years. 
^^e  tramway  company  asked  for  10  years,  not  believing 
that  by  the  end  of  three  years  the  question  of  mechanical 
traction  would  be  sufiiciently  settled.  By  the  end  of  ten 
■''it  wa6  expected  great  advances  would  be  made  in  tramway 
^propulsion,  and  the  question  of  cable  versus  electricity  fully 
*<^ttled.  It  is  to  be  hoped  it  will  be  settled  long  before  this 
■%ime  now  that  the  electric  tramways  have  fully  got  a  start 
Great  Britain,  but  the  Edinburgh  Corporation  seemed  to 
satisfied,  and  the  longer  period  will  probably  be  given. 
'A  draft  Bill  for  extension  and  embodying  a  subvention  of 
'3,000  a  year  offered  by  the  tramway  company  for  the  use 
the  streets,  is  to  be  submitted  at  a  future  meeting. 

Incandescent  Lamp  as  Seismograph. — In  labora- 
iries  where  stability  is  of  consequence — such  as  pboto- 
phic  or  physical  laboratories — it  ia  usual  to  teat  the 
,te  of  the  room  as  regards  vibrations  by  a  basin  of 
lercury.  M.  F.  Leconte,  a  Belgian  scientist  and  photo- 
pher,  points  out  that  an  incandescent  tamp  forma  a  far 
■  more  delicate  form  of  instrument  for  this  purpose.  It 
t .  should  be  an  unblackened  lamp  ff'iththe  vacuum  preserved  j 
|t>'  in  fact,  a  new  lamp,  say,  of  100  volt — 8  c.p.  M.  Leconte 
^^>laced  a  lamp  having  a  looped  filament  on  the  pillar  to  be 
Pl^ested,  a  candle  behind^  and  a  field-glass  in  front  to  observe 
^t  the  vibrations.  Steps  and  jolts  on  the  floor  were  perfectly 
^dicatod  by  movements  of  the  filament,  when  the  basin  of 
oercury  remained  perfectly  unaflectetl.  The  extreme  deli- 
cacy of  the  filament  to  vibration  is  very  well  known,  and 
the  employment  of  this  property  for  testing  photographic 
studios  and  astronomical  observatories  may  [>osaibly  prove 
useful. 

London  Conuty  Council  Inspector. — The  High- 
ways Committee  of  the  London  County  Council  have 
bad  to  consider  the  appointment  of  meter  inspector  in 
place  of  Mr.  W.  Arnot,  resigned.  In  response  to  an  adver- 
tisement, 57  applications  were  received  and  were  care- 
fully considered.  Among  these  eight  candidates  were 
selected  as  eligible,  and  from  these  they  selected  Mr. 
^  Arthur  Edward  Eossiter,  whom  they  recommend  to  be 
I    appointed  in  the  engineer's  department  ou  probation  for 
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12  months,  the  appointment  to  be  subject  to  confirmation 
at  the  end  of  that  time.  The  salary  is  £200  a  year.  The 
duties  to  be  discharged  are  those  of  an  inspector  under  the 
Electric  Lighting  Acts  and  Orders,  and  such  other  duties 
as  required.  The  appointment  does  not  include  pension 
or  Guperannuation,  but  includes  necessity  for  agreement  to 
any  scheme  the  Council  may  adopt  with  respect  to  insur- 
ance for  pension  or  Buperannuaiioii.  The  appointment  was 
confirmed. 

Society  of  Arts. — The  arrangements  for  the  meetings 
of  this  society  during  the  ensuing  session  have  just  been 
announced.  The  first  meeting  will  be  held  on  Wednesday, 
November  18,  when  the  opening  address  will  be  delivered 
by  the  Attorney-General,  chairman  of  the  council.  On  the 
following  Wednesday  evenings,  previous  to  Christmas, 
(Kipers  will  be  read  on  "  The  Measurement  of  Lenses,"  by 
Prof.  Silvanus  P.  Thompson  ;  on  '*  The  World's  Fair  at 
Chicago  in  1893,"  by  Mr.  James  Dredge;  on  ''Secondary 
Batteries,"  by  Mr.  G.  H.  Robertson  j  and  on  "  Spontaneous 
Ignition  of  Coal  and  its  Prevention,"  by  Prof.  Vivian 
Lewes.  Among  the  courses  are  lectures  on  "Electrical 
Distribution,"  by  Prof.  Forbes  ;  "  The  Uses  of  Petroleum 
in  Prime  Movers,"  by  Prof.  W.  Robinson.  A  special  course 
of  lectures  has  also  been  arranged,  under  the  Howard 
Bequest,  on  **  The  Development  and  Transmission  of  Power 
from  Central  Stations,"  by  Prof.  W.  Cawthorne  Unwin, 
F.R.S.,  commencing  shortly  after  Christmas. 

Institution  Annual  Dinner. — Amongst  the  guests 
who  have  accepted  itivitations  to  be  present  at  the  annual 
dinner  of  the  Institution  of  Electrical  Engineers  on 
November  13  are:  the  PostmaBtor-General  (Sir  J.  Fergu- 
8on.  Bart,  G.C.S,!.,  M.P.) ;  the  Inspector-General  of  Forti- 
fications (Major-General  Grant,  C.B.,  R.E.;  Sir  G.  G.  Stokes, 
Bart.,  M.P.  (late  president  of  the  Royal  Society),  Sir  John 
Pender,  K.C.M.G.,  Sir  Thomas  Blomeficld,  Bart.  (Board  of 
Trade),  CapUin  W.  J.  L.  Wharton,  R.N.,  F.R.S.,  (hydro- 
grapher  to  the  Admiralty),  Mr.  H.  J.  Chaney  (Standards 
Department,  Board  of  Trade) ;  the  presidents  of  the  follow- 
ing societies:  the  Institution  of  Civil  Engineers,  the  Insti- 
tution of  Mechanical  Engineers,  the  Iron  and  Steel  Institute; 
Mr.  Harrison  Hayter,  Mr.  Alfred  Giles,  M.P.,  Sir  Benjamin 
Baker^  K.C.M.G.,  vice-presidents  of  Institution  of  Civil 
Engineers ;  Dr.  William  Pole,  F.R.S.S.  London  and  Edin- 
burgh, hon.  secretary  Institution  of  Civil  Engineers, 
Colonel  W.  Haywood,  engineer  to  the  Commissioners  of 
Sewers. 

Royal  Soottiflh  Society  of  Arts. — The  committee 
of  this  society  have  awarded  the  following  prizes  (amongst 
others)  for  communications  made  during  last  session :  Dr. 
R  Milne  Murray,  for  paper  "  On  an  Electrical  Bench  for 
Physiological  Research,"  Keith  prize,  value  £21 ;  to  F. 
Grant  Ogilvy,  for  communication  *'  On  the  Telegraph 
Exhibits  at  the  International  Exhibition,"  accompanied 
with  the  society's  honorary  silver  medal ;  to  E.  Manville 
and  J.  G.  Statter,  for  paper  "  On  the  Telpher  and  Electric 
Railways  at  the  Exhibition  and  on  Electrical  Traction," 
accompanied  with  Keith  complimentary  silver  medals  ;  to 
A.  R.  Bennett,  for  paper  "  On  Electrical  Navigation,"  accom- 
panied with  the  society's  honorary  silver  medal ;  to  M. 
Holroyd  Smith,  for  paper  '*  On  Electrical  Traction," 
accompanied  with  the  society's  honorary  silver  medal ;  to 
Prof.  A.  B.  W.  Kennedy, for  pajjer  "On  a  Description  and 
Comparison  of  the  Systems  of  Electric  Lighting  at  present 
in  use  in  London,"  accompanied  by  the  society's  honorary 
silver  medal. 

Lifeboat  Communication. — Sir  Edward  Birkbeck, 
who  is  chairman  of  the  Royal  National  Lifeboat  Institution, 
has  a  forcible  letter  in  the  TtjneSy  on  Monday,  with  respect 
to  the  terrible  waste  of  life  and  goods  due  to  the  wsiat  ol 
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tolophonic  or  telegraphic  communication  to  the  lifeboat 
Btations.  He  says  he  intenda  to  move  a  resolution  in 
Parliament  next  session,  as  follows  :  "  That,  with  a  view  to 
the  better  prevention  of  loss  of  life  and  property  in  cases 
of  shipwreck,  and  to  give  speedy  information  to  lifeboat 
authorities  and  rocket  apparatus  stations,  in  the  opinion  of 
this  House  it  is  desirable  that  telephonic  and  telegraphic 
communication  should  be  provided  by  Government  between 
all  the  coast  guard  stations  and  signal  stations  on  the  coast 
of  the  United  Kingdom,  and  on  such  parts  of  the  coast 
where  there  are  no  coast  guard  stations,  the  postal  telegraph 
offices  nearest  to  the  lifeboat  stations."  He  adds  that  it 
has  been  estimated  that  an  expenditure  of  £100,000  would 
be  sufficient  to  establish  such  a  system — a  mere  bagatelle 
when  the  vast  importance  of  the  object  is  considered. 

Cataloerno. — We  have  received  a  copy  of  their  cata- 
logue from  Messrs.  S.  Z.  de  Ferranti  and  Co.,  Limited,  of 
Charterhouse-square,  London,  containing  particulars  and 
illustrations  of  this  6rm's  well-known  dynamos  and  mains. 
Some  very  capital  woodcuts  show  one  of  these  Forranti 
alternators,  with  exciting  dynamos  mounted  on  the  same 
axle,  and  fitted  for  rope  gearing.  These  machines  are  made 
for  any  tension — from  1,000  to  3,000  volts  for  ordinary 
station  work,  to  supply  from  1,500  to  30,000  10-c,p.  35-watt 
lamps.  Thft  alteniationa  of  current  in  these  machines  are 
6,000  cycles  per  minute^  or  10,000  phases.  They  are  rated 
to  have  exceptional  margin  of  safety,  and  have  frequently 
been  run  at  various  stations  at  50  per  cent,  over  normal 
output.  Alternators  for  coupling  direct  to  high-speed 
engines  are  constructed  for  4,000  complete  alternations,  350 
or  400  revolutions.  Complete  installations  of  sub-station 
transformers,  house  transformers,  station  switches,  and 
synchronising  gear  are  sbown^  together  with  fuses,  and  the 
celebrated  Ferranti  mains,  which  we  fully  illustrate  else- 
where. 

Electric  lUamlnations  at  Worcester.  — The 
festivities  in  connection  with  the  return  of  the  Earl  and 
Countess  of  Dudley  to  Worcester  last  Saturday  after  their 
marriage,  was  made  the  occasion  of  an  effective  electric 
lighting  display  at  the  Worcester  Cathedral.  One  of  the 
Naval  Exhibition  search -lights  was  placed  on  the  roof, 
together  with  four  arc  lamps  in  positions  at  other  points 
between  the  pinnacles.  The  prominent  position  of  the 
cathedral  made  the  operation  of  the  searchlight  vary 
effective.  The  work  was  undertaken  by  the  British  Electric 
Installation  Contractors,  of  London  and  Worcester,  under 
the  superintendence  of  Mr.  Morgan  Williams,  their  consult- 
ing engineer;  and  the  staff  of  Mr.  Ronald  Scott,  of  Acton, 
carried  out  the  erection  of  tho  plant,  which  consisted  of  a 
powerful  portable  engine  driving  two  dynamos,  the  whole 
being  placed  in  a  portion  of  the  enclosure  at  the  back  of 
the  cathedral.  Elsewhere  in  tho  town  accumulators  were 
used  for  arc  lighting  outside  a  tradesman's  shop,  this  work 
beingalso  carried  out  by  tho  same  company,under  Mr.  Oswald 
Swete,  acting  engineer  to  the  local  electric  company. 

Christiania. — Tenders  in  all  from  20  different  firms 
were  received  for  the  Christiania  electric  lighting  station, 
of  which  13  wore  for  the  whole  instaltation  and  the  others 
for  special  parts.  For  the  whole  installation  tenders  were 
received  from  the  Edison  (Jeneral  Electric  Company,  New 
York ;  Crompton  and  Co.,  London ;  Siemens  Bros., 
London  ;  Electric  Construction  Company,  Wolverhampton  ; 
Siemens  and  Halske,  Berlin  ;  Schuckertand  Co.,  Niirnberg  ; 
Thomson-Houston  International  Electric  Company,  Ham- 
burg ;  Helios  Company,  Cologne ;  Continental  Edison 
Company,  Paris  ;  0,  L,  Kummer  and  Co.,  Dresden  ;  .Sharp 
and  Kent,  Westminster;  Woodhouse  arid  liawsori,  Limited, 
London  ;  Chrora-Accumulator  Company,  Berlin.  For  tho 
boilers    only,    tho   tirms :    Diisseldorf-Katingen   Company, 
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Ratingen  ;  Babcock  and  Wilcox,  New  York  ;  04 
Leuchs,  Darmstodt ;  L  and  C.  Steinmiiller,  Gui 
For  the  mains  only :  Callender's  Bitumen  Q 
London.  For  the  steam  engines  only  :  J.  and  A. 
and  Dahl,  Christiania,  For  the  dynamos  and  fitiiq 
Mather  and  Piatt,  Manchester.  The  contract!  « 
awarded  within  six  weeks  from  October  10. 

Boumemonth  Telephone. — The  burnt-out  U 
exchange  at  Bournemouth  has  been  again 
started,  to  the  great  satisfaction  of  the  subsctil^ 
have  been  living  telephonically  in  silence  for  OTcr 
Mr.  Mackenzie  Williams,  district  auperintendent 
Western  Counties  Telephone  Company,  and  a  staff 
workmen,  were  at  work  almost  day  and  nighl 
the  damage  and  endeavouring  to  arrange  for  a 
installation.  The  large  switchboard  that  was  dai 
to  be  replaced  by  one  from  Chicago,  and  in  \he 
a  smaller  board,  consisting  of  three  single-line  tw 
100  subscribers  each,  has  been  fixed,  awaiting  Uil 
of  the  multi[>le  board  from  the  States.  On 
morning  the  temporary  installation  was  comph 
three  of  the  operators  at  once  began  to  ring 
subscribers.  The  present  communication  is  < 
porary,  but  the  regular  exchange  will  be  ready 
weeks.  It  speaks  highly  for  the  company  that 
short  a  time  they  should  have  restored  order  i 
chaos  which  reigned  a  fortnight  ago,  and  given 
scribers  us  soon  as  possible  the  benefit  of  using  the 
in  the  meantime. 

Fowler-Waringr  Cables —The  Fowler- W«| 
Company,  32,  Victoria-street,  and   North    Wool* 
us  their  new  illustrated  catalogue.     The   cables 
classes,  '*  lead-covered  "  and  **  lead-foiled/*     The 
sheathed  iu  solid  drawn  lead,  and  are   for  use  i 
gi'ound  conduits,  factories,  public  works,  and  stet 
or  wherever  great  strength  is  requisite.      The  li 
sheathed    in   a    light    covering  of    lead,    and 
protected    by    a    fibrous    braiding.      The     cabli 
covered  by  means  of  special  machinery  for  lead  co 
are  free  from  pores  and   cracks.     The   insulation 
high,  ranging  from  1,000  to  5,000  megohnae    at   H 
and  all  cables  are  tested  after  prolonged    immefl 
high-pressure   currents.     Tables   of    sizes    and   | 
clearly  given,  not  only  for  the  s(>ecial  cables,  bil 
flexibles  and  circular  braided  cords  for  pulleys. 
materials  and  tools  are  illustrated,  and   also  th 
methods    of    jointing.       The    leati    joints    are 
described    with   very   full   particulars    and     cat 
cables  are  separately  dealt  with,  and   the  hooks 
pending  wires  shown.     Tables  of  Bites,  specifio 
melting  points,  and  relative  conductivities  of  varti 
complete  a  very  useful  catalogue. 

Lighthonses. — The  question  as  to  whether  I 

rities    have  done    altogether   wisely    in    substitw 
electric  light  for  oil  in  lighthouses  is  one  which  is  i 
minds  in  the  marine  world.     There  seems   to  bi 
quarters  a  decided  view  to  the  contrary,  and   pa 
has  been  reported,  have  been  presented  to   Trin 
upon  the  subject  by  shipmasters  who  find  that  th 
of  penetrating  power  in  fog  is  a  serious  disadv 
light  being  least  useful  when  most  required.      A 
is  not  required  to   light  the  way  of  a  ship,  bu! 
a  fixed  point  or  landmark  for  guidance.     The   p( 
power  is  therefore  more  important  than  mere 
light.     The  question  is  being  further  taken   up 
naval  engineers.     It  would  certainly  seem  that 
enormous  surplus  of  lighting  power  we  got  in  tl 
arc  that  means  are  not  impossible  for  convertings 
ing  a  portion  of  this  merely  illuminating  power 
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DR  power,  and  80  satisfy  a  very  legitimate  objection  to 
electric  light  for  ligbthoiLses.  It  seems  to  us  that  there 
be  little  difficiilty  in  obtaining  a  yellower  light  in  the 
,nd  would  suggest  that  previously  saturating  the  light- 
carbons  in  a  swlium  solution,  or  even  of  common 
would  produce  the  desired  effect.  With  such  ira- 
g^nt  risks  at  stake,  the  matter  is  one  that  ought  not  to 
^Hft  without  full  and  adequate  discussion  and  tost. 
^Bouse  Lighting  at  Kewmarket.—The  Earl  of 
inoro  has,  we  understand,  decided  to  light  the  large 
.te  bouse  and  training  establishment  which  ho  is 
ing  on  his  estate  at  Newmarket,  the  contract  having 
entrusted  to  Messrs,  Ernest  Scott  and  Mountain, 
ited,  Newcastle-on-Tyuo.  The  installation  will  be  of 
ery  complete  description,  and  will  consist  of  a  horizontal 
ine  and  locomotive  builer,  the  engine  being  fitted  with 
inatic  exiiansion  gear,  and  capable  of  working  up  to 
i.h.p.  A  Tyne  dynamo,  specially  wound  either 
nning  as  a  compound-wound  machine  when  feeding 
lamps  direct,  or  as  a  shunt-wound  machine  when 
ing  the  accumulators,  will  be  driven  from  the  engine, 
<i  will  sujjply  current  to  a  set  of  accuraHlators  capable  of 
Uining  100  IG-c.p.  lamps  for  10  hours,  or  the  dynamo  will 
^ed  200  lamps  direct.  It  is  also  proposed  to  utilise  the 
pgine  for  pumping,  cutting  chaff,  and  other  purposes. 
-ho  total  instidlation  whofi  complete  will  consist  of  about 
J60  16-c.p.  incandescent  lamps,  100  of  the  lamps  being 
ilaced  in  the  house,  auti  the  remainder  in  the  stables  and 
table  dejiartments.  It  is  proposed  to  supply  the  house  and 
Uable  lamps  by  independent  circuits,  so  that  the  light  on 
Hither  circuit  can  bo  controlled  from  the  dynamo-room. 
rhis  installation  when  completed  will  be  one  of  the  most 
K>mp!ete  private  house  plants  installed,  and  we  hope  later 

io  be  able  to  give  a  ftill  (Jescription  of  the  installation. 

t 

.    Sheffield. — The  introduction  of  the  electric  light  su[)i)ly 

pto  Sheffield  is  within  sight  of  achievement.     The  Corpo- 

Cfttion,  at  their  meeting  last  week,  had  before  them  the 

jueation  of  the  application    of    the   Sheffield   Telephone 

Exchange  and   Electric  Light  Company  for  a  provisional 

prder  for  the  supply  of  the  light  to  the  town,  and  it  wag 

iecided  by  the  Council  to  support  the  application.  The 
ampany  has  already  a  considerable  private  business,  using 
lordey  alternators  anrl  Thumaon-Uouston  arc  dynamos. 
the  decision  of  the  Sheffield  Town  Council  was  by  no 
^eans  unanimous,  22  being  for  and  18  against,  while  12 
toaembers  stood  out  as  neutral,  the  large  number  of  non- 
foters  being  probably  explained  by  the  fact  of  their 
interest  in  the  local  gaa  company.  A  panic  occurred  in 
^is  town,  with  regard  to  gas  shares,  in  early  days  of 
Blcctric  light  when  Edison's  lamp  was  "  boomed,"  but  the 
local  papers  recall  the  fact  that  those  who  sold  lost,  while 
the  shrewd  bought,  and  deprecate  any  expectation  of 
(088  by  gas  shareholders  by  reason  of  the  added  use 
oi  gas  for  other  purposes.  It  may  be,  certainly,  that 
tn  Sheffield  the  introduction  of  the  electric  light  may 
prove  a  veritable  bonanza  for  the  gas  company.  When 
theirs  is  the  *' light  that  failed  "  them,  they  will  have  to 
Strive  with  might  and  main  to  secure  pastures  new  for  their 
products,  and  this  may  very  well  bo  in  the  supply  of  heating- 
gas  to  the  innumerable  industries  of  the  smoky  tow[i. 
Sheffield  is  beatitifuUy  situated  on  the  edge  of  the  Derby- 
shire hills,  and  if  the  sulphurous  clouds  of  smoke  could  be 
raised  by  the  extensive  commercial  supply  of  heating-gas 
by  the  gaa  company,  the  inhabitants  will  have  double  cause 
to  be  grateful  to  the  electric  light. 

O.S.A.  Annnal  Dinner.— The  seventh  annual  dinner 
of  the  Old  Students'  Association  of  the  City  anrl  Guilds  of 
London  Institute  look  place  on  Satiu*day  evening  last  at 
the  llolboru  liestaurant.     The  event  must  bo  chronicled  as 


the  most  successful  gathering  of  the  kind  that  the  associa- 
tion has  yet  held.  Among  the  guests  present  were  J. 
Shoppee,  Esq.,  and  G.  Baker,  Esq.,  members  of  the  com- 
mittee of  the  Technical  Colleges  ;  Musgrave  Heaphy,  Esq., 
CK;  F.  H.  Webb.  Esq.,  secretary  of  the  I.E.E.  i  while  a 
letter  of  ajwiogy  was  read  from  W.  H.  Preece,  Esq., 
F.R.S.,  who  was  unable  to  attend  through  unexpected 
absence  from  London.  The  president,  W.  B.  Esson,  E^q., 
took  the  chair.  The  following  gentlemen  proposed  and 
responded  to  the  various  toasts :  Mr.  LI.  B.  Atkinson, 
Prof.  Silvanus  P.  Thompson,  F.R.S.,  Mr.  Albion  T.  Snell, 
W.  E.  Sumpncr,  D.Sc,  Mr.  Baker,  Mr.  Iteginald  J.  Jones 
(hon.  secretary),  Mr.  H.  Newman  Laurence,  and  Mr.  F.  H, 
Webb.  The  annual  re[K)rt  was  read,  and  showed  a 
satisfactory  state  of  affairs  both  as  to  numbers  and 
finance,  and  the  committee  look  forward  to  a  session  of 
increased  usefulness.  The  medal  which  is  given  by  the 
association  for  the  best  paper  of  the  year  was  awarded  to 
Mr,  Ernest  B.  Vignoles  for  hia  pa|jer,  entitled  **  Some 
Ucsearches  in  Electromagnetic  Induction."  During  the 
evening  a  moat  enjoyable  musical  [)rogramme  was  rendered, 
Messrs.  Tingey  and  Fitzgerald  singing,  Mr.  Gibson  reciting, 
and  three  'cello  solos  rendered  by  Mr.  Bucknall,  while  Mr. 
U.  G.  Lamb  accompanied  on  the  piaTio.  The  attendance  at 
the  dinner  was  excellent,  every  seat  being  occu|)ied.  The 
hon.  secretary  (Mr.  Keginald  J.  Jones)  informs  us  that 
there  are  several  gentlemen  awaiting  election  at  the  next 
general  meeting,  and  that  membership  application  forms 
may  be  obtained  from  him  on  application,  addressed  care  of 
Messrs.  Wood  house  and  Eawson  United,  Limited,  88, 
Queen  Victoriastrect,  E.C. 

Obituary. — The  many  friends  of  Mr.  William  Fereday 
Bottomloy,  late  manager  of  the  Dublin  Telephone  Exchange, 
will  hear  with  regret  of  his  death,  which  occurred  at  his 
residence,  Booterstown,  Dublin,  on  the  30th  ult.  lie  had 
{msscd  the  crisis  in  a  severe  attack  of  typhoid  fever,  and 
was  on  the  road  to  recovery  when  a  fatal  attack  of  con- 
gestion of  the  lungs  supervened.  Mr.  Bottomley 
commenced  hia  career  some  37  years  ago  in  the  service 
of  the  old  Magnetic  Telegraph  Company.  On  the 
purchase  of  the  telegraphs  by  the  Government  he 
joined  the  telegraph  staff  of  the  Lancashire  and  York- 
shire liiiilway  Company.  Subsequently,  he  undertook 
the  management  of  the  Manchester  district  for  the 
Indo-European  Company,  which  he  afterwards  resigned 
to  become  one  of  the  pioneers  of  practical  telephony,  and 
it  was  under  hia  supervision  that  probably  the  first  tele- 
[phonic  trunk  lines  in  this  country  were  erected.  These 
were  between  Manchester  and  Stockport  and  Manchester 
and  Oldham,  and  in  this  connection  it  is  interesting  to  note 
that  in  these  lines  the  now  well-known  *'  twisted  wire  " 
system,  of  which  Mr.  Bottomley,  the  late  Mr.  Charles 
Moseley,  and  Mr.  W.  E,  Heys  were  the  first  patentees,  was 
first  employed.  Ab  manager  for  Mr.  Moseley,  Mr.  Bottomley 
popularised  the  telephone  in  his  district  at  an  early  date,  and 
a  telephone  exchange  which  Mr.  Moseley  was  about  to 
establish  met  with  such  great  promise  of  success,  that  the 
directors  of  the  late  Lancashire  and  Cheshire  Telephone 
Exchange  Company  became  convinced  of  the  danger  of  this 
opposition,  and,  before  a  mile  of  line  was  erected,  they 
inteqwsed  and  bought  up  Mr.  Moseley's  rights  and  pro- 
perty. Mr.  Bottomley  then  joined  the  National  Telephone 
Company  as  their  London  superintendent,  but  a  few  months 
afterwards  the  resignation  of  Mr.  Butterworth  having 
left  the  management  of  the  Dublin  Telephone  Exchange 
vacant,  Mr.  Bottomley  was  appointed  to  the  office,  which  be 
held  and  filled  with  great  success  until  bis  death.  Mr. 
Bottomley  died  at  the  comjiaratively  early  age  of  51.h«jcviL 
loaves  a  widow  a.nd  ?»^v^t^  tV\'^\wv. 
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UNDERGROUND  MAINS.-IX. 


FERUANTI    MAINS. 


Among  the  various  syatems  of  mains  for  the  distribution 
of  electricity  few  are  more  important,  and  certainly  none 
are  more  interesting,  than  the  celebrated  Ferranli  mains 


(of  which  the  first  public  description  was  given  in  this 
journal,  June  20  and  September  19|  1890).  Mains  for 
the  use  of  2,000  volts  having  been  in  use  for  transformer 
distribution  some  years,  Mr.  S.  Z.  de  Ferranti,  then  chief 
engineer  to  the  London  Electric  Supply  Corporation,  and 
the  designer  of  the  whole  system  there  used,  boldly  deter- 
mined to  transmit  cuirent  at  the  enormous  pressure  of 
J  0,000  volts  to  London    from   the   company's  generating 


station  at  Deptford,  a  distance  of  7^  miles  lowtr] 
River  Thames.  The  difficulty  of  accompliabii 
the  more  enhanced  in  that  it  was  necessary  to^ 
mains  to  a  considerable  extent  underground,  i 
the  previous  hi^h-presaure  distribution  had  been  pha 
overhead.  Several  systems  of  ordinary  electric  oUi 
first  tried  at  5,000  and  10,000  volts,  but  none  of  tkfl 


,  Inner  C-onductor ;  B,  Onter  Conductor; 
C,  Inner  Insulation ;  E,  Outer  IniuU- 
ilon  ;  (I,  Copper  Hod  at  Julnt  uf  Inner 
Conduotor ;  D,  Iron  SbeaUi ;  Q,  Iron 
Sleeve  ut  Juliii  of  D;  F,  Ct'ppcr  Slet-vo 
al  Juint  uf  Out«r  Condactor ;  U,  UoI« 
knd  I'lug  in  H  forruaolng  In  Coiuyouud 
Ut  finish  Joint. 


sufficient  promise  of  fulfilling,  over  a  consideral 
time,  the  conditions  necessary  for  a  large  syst 
bution,    such    as  contemplated    for  the 
hundreds  of  thousands  of  lamps.     Mr.  Ferrant 
undertook  to  construct  his  own  mains,  and, ; 
trials,  the  desired  result  was  obtained  in  a  singiil 
and  straightforward  manner,  by  the  proper  cotiil^ 
concentric  copper  conductors,  covered  with  a  d 
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i^fc  "ly-procured  insulating  material,  together  with  the  per- 

^^^aon  of  a  special  method  of  jointing. 

'     "he  transmission  of  rapidly-alternating  currents  having 

demonstrated  by  Sir  William  Thomson  to  take  place 

■cipally  along  the  outer  surface  of  a  solid  conductor,  the 

being  practically  inert,  Mr.  Ferranti  determined  upon 

use  of  copper  tubes  as  conductors,   to  bo  placed  one 

^e  the  other,  and  separated  by  |in.  of  the  moat  durable 

ilation  that  it  was  possible  to  find, 


out  such  a  system.  Now,  however,  that  the  mains  are  con- 
atructed,  laid,  and  have  been  working  with  success  since 
February  15,  1891,  the  correctness  of  his  ideas  seems  to  be 
justified,  and  a  most  important  problem  in  the  practical 
handling  of  high-tension  alternating  currents  has  received  a 
solution. 

It  may  be  interesting  to  recall,  in  the  first  place,  that 
Mr.  Ferranti  was  the  first  to  introduce  the  distribution  on 
any  considerable  scale  by  means  of  high-tension  currents  at 


FIQ.  4.— Ferranti  T  service  .lunction  Box. 


Kio.  C.—Fcrrantl  IIoiuo  Fuse  for  rriniofy  Clrciilte  of  TriiMfnrmor*. 


Kio.  y.-KerrouU  XUlii  SUUon  Fine  fur  SluUlplo  Kuit?  Wiro, 


The  problem  of  how  to  secure  sulTicient  insulation,  com- 
bined wi*h  the  difficulty  of  manufacturing  and  laying 
heavy  concentric  mains  at  this  enormous  pressure,  was  one 
that  seemed  to  ofier  insuperable  difficulties,  and  when,  in 
addition  to  this,  Mr.  Ferranti  resolved  to  manufacture  the 
mains  in  short  lengths  of  20ft.,  necessitating  an  immense 
I  number  of  joints,  scepticism  as  to  the  result  was  ram|)ant, 
I  and  it  is  safe  to  say  that  no  living  electrical  engineer  beside 
I     himself  would  have  dared  to  propose  or  attempt  to  carry 


2,500  volts,  a  step  which  was  regarded  as  an  immense 
jump  at  a  period  when  any  pressure  over  100  volts  was 
rare.  Having  demonstrated  tnat  with  suitable  precautions, 
there  was  no  greater  danger  resulting  from  the  use  of  such  J 
pressures  than  with,  eay,  501b.  of  steam  in  a  boiler,  the 
second  jump  from  2»500  to  10,000  volte,  though  daring, 
was  in  reality  by  no  means  as  much  so  as  that  from  100  to 
2,500  volts,  for  the  same  precautions,  with  added  insulation, 
proved  sufficient.     It  is  interesting  to  remember,  however, 


'subatance  and  the  factor  of  safety.  No  one  can  definitely 
tell  how  the  insulation  may  change  in  course  of  time,  but 
what  can  be  at  once  teated  is  the  factor  of  safety  of  such 
insulation.  No  fault  will  develop  in  the  insulation  unless 
the  dielectric  is  sufficiently  strained  to  produce  enough 
mechanical  effect  to  caust  a  gradual  change ;  in  other  worda, 
unless  it  is  strained  beyond  the  limit  of  elasticity.  To 
take  an  example  in  mechanical  engineering,  a  connecting- 
rod,  for  instancOi  the  metal  may  be  strained  to  any  point 
within  its  limit  of  elasticity,  and  nothing  gives  way  ;  strain 
it  outfiide  this  limit  and  it  may  go  at  any  time — in 
a  week,  a  day^  an  hour,  according  to  the  overstrain.  Its 
strength  will  depend  upon  the  margin  of  safety.  It  is 
the  same  with  ineulatioii.  Strained  below  the  limit,  the 
insulation  will  not  give  way ;  strained  above  its  limit, 
the  breakage  is  but  a  question  of  time.  The  Ferranti 
mains  are  made  with  a  very  large  margin  of  safety,  a 
margin  that  has  been  accurately  determined  by  direct 
experiment.  From  these  experiments  it  is  found  that  a 
thickness  of  Ain.  of  paper  saturated  with  the  black  wax, 
is  pierced  witnin  one  hour  by  20,000  volts — some  specimens 
will  go  within  ten  minutes,  and  nearly  all  within  the  hour  : 
above  that  thickness  the  insulation  is  not  pierced.  This 
being  so,  with  the  present  mains,  which  have  ^in.  of  insula- 
tion, there  is  eight  times  that  thickness,  and  with  half  the 
number  of  volts  we  have  16  as  the  factor  of  safety.  In 
the  Ferranti  mains  there  are  80  layers  of  waxed  paper 
wrapped  one  above  the  other,  and  the  factor  of  safety  is  so 
large,  even  if  one  or  two  layers  were  partially  faulty,  it 
may  be  trusted  to  the  remainder  to  give  perfect  safety* 
In  point  of  fact,  no  failures  of  tested  mains  have  yet  been 
experienced  by  reason  of  direct  failure  of  the  insulation. 
Fifteen  faults  in  all  were  experienced  in  the  30  miles 
already  laid,  mostly  of  want  of  continuity.  Only  two 
faults  wore  found  with  *20,000  volts  on  the  whole  run, 
both  of  these  due  to  water  in  the  joint  at  the  time  of 
making.  Mains  constructed  for  only  2,500  volts  have  been 
tested  for  months  with  25,000  volts  without  giving  way, 
and  it  is  on  a  series  of  practical  experiments  such  as  those 
that  Mr.  Ferranti  is  relying  for  the  safety  of  his  larger 
mains.  There  is,  we  may  say,  a  grarluat  mechanical  change 
if  the  insulation  is  too  thin.  There  is  no  change  at  all  if 
the  insulation  is  sufficiently  thick.  The  pressures  in  the 
present  form  of  mains  have  been  iloubled  and  trebled, 
runnitig  up  to  28,000  volts  to  try  and  break  down  the  insu- 
lation, but  they  have  been  unable  to  do  this,  and  so  feel 
perfectly  happy  with  their  10,000  volts. 

MiMhliinv  Knt:  limA    nf    t*rtnnte\    can    nmvA   fiiA    niiAiit.inn    nf 


hydraulic  pressure,  by  which  means  the  inaalatlo 

practically  one  solid  piece. 

Having  said  so  much  as  to  the  principle  of  thtl 
mains,  we  will  briedy  again  describe  the  manufid 
the  purpose  of  completing  this  series  of  articles.  1 
high  conductivity  coppei  are  taken,  cut  into  30ft.  > 
and  straightened.  The  usual  size  of  tube  to  can 
250  amperes  is  of  ^in.  section,  and  the  size  ^ii 
diameter,  and  Hin.  outside  diameter.  Lengths,  3Q 
of  brown  i>aper  are  cut  off  from  a  roll  3fl 
and  a  length  of  this  paper  is  glued  by  its 
to  the  copper  tube.  Meanwhile,  other  rolls  of  ps 
passed  over  long  iron  plates  heated  below  by  o] 
and  thus  thoroughly  dried  ;  these  are  passed  tl 
bath  of  hot  melted  black  mineral  wax,  drawn  ove 
and  through  the  air  for  some  distance  until  dry  ; 
then  cut  into  20ft.  sheets  and  placed  for  use  oi 
The  copper  tube  has  squared  pieces  of  wood  kno 
its  eiids,  and  is  then  placed  in  sockets  of  a  slowl 
roller  on  a  table  which  has  at  the  back  a  set 
bath  of  hot  wax,  and  revolving  gear.  As  the  tu 
lengths  of  the  prepared  paper  are  inserted  bet^ 
the  brown  paper,  sheet  after  sheet,  until  60l 
served  in.  During  this  time  heavy  rollers  coma] 
the  tube,  compressing  the  |xiper,  and  at  the 
displacement  boxes  dipping  into  the  bath,  the 
to  flow  up  and  saturate  the  sheets.  When 
thickness  is  served  the  wax  is  made  to  flow 
tation  compressed  still  more  ui)on  the  copper  1 
tape  is  wound  spirally  over  the  whole.  Tho  tub< 
with  its  insulation  is  then  removed,  the  woodi 
knocked  out,  and  the  whole  slipped  into  a  secoac 
copper.  This  tube  is  of  the  same  total  cross-sectio 
first — viz.,  |in. — but  being  larger  in  diameter  h 
tionatoly  thinner.  The  size  of  this  tube  is 
diameter,  and  Ifjin.  outer  diameter.  The  tut 
little  larger,  so  as  to  slip  easily  over  the  inner 
insulation,  and  is  then  passed  through  a  die 
down  upon  the  insulation.  This  outer  tube  is 
with  the  insulation  in  the  same  mannei  as  the 
first  a  length  of  brown  paper  glued  by  one 
several  sheets  of  waxed  paper  to  the  thickue 
compressed  and  taped  as  before.  The  whole  is 
an  outer  iron  tube  to  act  as  a  protecting  shield 
wax  is  forced  by  a  pump  through  a  small  hole  iai 
beneath  this  iron  casing  till  the  inner  space  is  i 
filled.     The  whole  is  then  sawn  off  at  the  endaj 

^tiit    Ijano-fVie        Tha  a^i^lnAn  nl   fJui   main  u  aKa-h 
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t^ly  tostod  to  20,000  volto,  the  ends  are  capped  to 
t  dirt  gotting  in,  and  are  then  sent  out  to  the  place 
ired.  They  arc  jointed  together  on  the  Apot,  as 
^fn  (860  Fi^'.  3) :  A  tight-fitting  copper  rod,  /i,  12in, 
aia  driven  into  the  inner  tube,  A^  of  the  hollow  conod 
^A  tight-fitting  sleeve  of  copper,  F,  is  driven  for  a 
IPbe  of  8in.  on  the  outer  conductor  of  the  main  to 
»  it  is  to  be  jointed,  and  this  sleeve  firmly  gripped  on 
means  of  a  special  tool  by  three  or  more  circular 
ugations,  as  shown.  The  two  conoa  are  then  inserted 
within  the  other,  the  surfaces  being  previously  warmed, 

are  forced  together  and  driven  homo  by  screw 
ipe,  a  total  pressure  of  about  three  tons  being 
iloyed,  and  when  still  under  compression  the  copper 
ve  is  firmly  locked  to  the  other  outer  conductor  by 
ns  of  circuliu"  corrugations  as  before  described.  The 
ro>  F,  and  the  outer  insulation,  E,  are  wrapped  at  the 
ition  with  insulating  material  until  thoy  become  of  the 
D  external  diameter  as  the  iron  tube,  D,  when  an  iron 
ro,  G,  30in.  long,  is  passed  over  the  joint  and  corru- 
vd  down  at  both  ends.  In  order  to  fill  up  any  air  space 
he  outer  insulation,  hot  wax  is  forced  in  through  the 
1)  B,  of  the  sleeve,  G,  the  whole  being  finally  closed  with 
8  plug. 

he  laying  of  concentric  mains  is  thus  relatively  a  very 
jle  matter;  they  are  supplied  ready  for  jointing  together, 

may  be  carted  out  and  laid  as  gas-pipes  are,  no  cement 
inels  or  specially-prepared  conduits  being  necessary.  It 
Bual,  however,  in  crowded  streets  to  lay  them  in  a 
den  trough,  with  wooden  separating  slips,  the  trough 
ig  filled  in  with  pitch  with  an  upper  layer  of  concrete 
extra  protection.  They  may  be  laid  under  any  pave- 
\t  or  roadway,  eausing  a  minimum  of  disturbance  and 
ipying  a  minimum  of  space.  As  will  be  seen,  they 
pt  themselves  readily  to  laying  through  tunnels  and 
ways,  in  which  case  they  may  rest  on  wall  brackets, 
en  laid  in  this  manner  they  are  subject  to  variations 
emperature,  to  compensate  for  which  all  that  ia  ueces- 
f  18  to  give  them  at  certain  points  a  slight  wa%'o  in 
ng.     To  bend  amain  to  go  round  a  corner  an  ordinary 

bender,  as  used  on  railways,  is  employed  ;  a  curve 
►ft.  radius  being  made  in  this  way  with  but  little  trouble, 
bending,  it  is  found  there  is  no  appreciable  drag 
ween  the  layers  of  insulation  and  conductors, 
'or  making  branch  connections  a  Bp«cial  T-joinl  ia 
cloyed  ;  this  consists  mainly  of  a  cast-iron  box  with 
Ably  designed  base  and  cover  ari-anged  to  fit  watertight, 
lae  jointe  do  not,  of  course,  appear  on  the  road  surface, 
ig  inserted  in  the  run  of  the  mains  as  required.  The 
it  has  three  atufling-boxes  through  which  the  ends  of 
mains  are  brought  in.  A  screw  bolt  from  the  centre  of 
branch  main  connects  to  the  inner  conductor  of  the 
n  itself,  and  the  joint  ia  wrapped  with  paper  insulation ; 

outer  conductors  are  connected  with  a  gunmetal  bridge- 
56  of  the  shape  shown,  Fig.  4.  Street  boxes  are  also 
:ed  in  the  run  of  the  mains  at  distances  of  about  200 
ds.  These  are  iron  boxes  similar  in  principle  to  theT- 
it  Imxca,  but  are  placed  in  small  brick  chambers,  having 
iovable  covers  Hush  with  the  road  surface,  Fig.  6.  The 
5rior  is  thus  accessible  for  testing  and  other  purposes, 
lie  the  arrangement  of  the  connections  ia  such  that  the 
it  can  be  easily  and  quickly  connected  or  disconnected. 
38e  joint  and  street  boxes  may  be  fiUed  with  rosin  oil, 
means  of  which  very  high  insulation  ia  insured  at  those 
nts,  and  the  fuli  pressure  of  10,000  volts  may  be  safely 
d.  While  the  above  description  applies  more  particu- 
y  to  mains  for  parallel  distribution,  the  system  may  be 
ployed  with  equal  advantage  for  scries  work, 
^ith  regard  to  the  resistance  of  long  lengths  of  these 
tn8,a  length  of  7^  miles  (i.e.,  15  miles  of  lead  and  return) 
ween  London  anci  Doptford  was  tested  by  Dr.  Fleming, 
I  the  actual  reeistanco  was  found  to  be  2'20  ohms,  while 

calculated  resistance  of  a  length  of  copper  of  that 
Lion  waa  21 G  ohms,  thuR  showing  that  the  reaiatance  of 
its  is  inappreciable.  The  mains  can  be  touched  on  the 
side  and  handled  with  impunity  when  a  current  at  the 
best  voltage  is  flowing,  without  the  possibility  of  any- 
I  receiving  a  shock,  the  metal  covering  being  to  earth 
I  acting  as  a  complete  discharge  shield.  In  the  event 
a  fault  occurring  between  the  inner   and    outer  con- 


ductors, the  current  can  only  return  direct  to  the  machine, 
where  the  safety  fusee  prevent  it  doing  any  harm.  The 
fuses  employed  are  aUo  illustrated  herewith.  The  smaller 
otic,  Fig,  6,  has  a  12in.  break,  and  is  used  in  houses  for 
the  primary  circuits  of  transformers.  The  larger  fuse, 
Fig.  7,  is  identical  with  the  first,  except  that  it  is  adapted 
for  main  currents,  and  has  a  multiple  fuse  with  a  24in. 
break.  The  plugs  are  arranged  for  aejiarating  the  multiple 
fuse  wires. 

The  absence  of  necessity  for  channels  or  conduits  in  the 
Ferranti  system  is  an  item  which  should  be  taken  into 
account,  and  has,  further,  the  immense  advantage  of 
avoiding  the  possibility  of  explosions  from  an  accumulation 
of  aewer  or  lighting  gas,  which  have  occurred  so  freqijently 
with  both  high  and  low  tension  systems  throughout  Europe 
and  America.  Explosions  of  this  kind  have  already 
occurred  in  London.  In  fact,  when  a  conduit  or  line  of 
pipes  is  openel,  the  presence  of  gas  (which  ia  found,  more- 
over, to  impair  the  insulation  of  cables  laid  in  that  manner) 
is  very  frequently  detected.  Such  methods  are  also  liable, 
sooner  or  later,  to  dangers  which  arise  when  water  is 
present.  For  instance,  when  bare  conductors  are  used  and 
water  gets  access  to  them,  they  are  liable  to  be  short- 
circuited  or  injured  by  electrolysis.  With  insulated  cables 
in  pipes  or  conduits,  the  alternate  presence  and  absence  of 
water  affects  the  insulation,  damaging  it  in  time,  and 
when  it  is  present  in  winter,  it  is  liable  to  freeze — the  ice 
crushing  or  piercing  the  insulation  and  causing  partial 
or  total  shortcircuitings.  This  occurred  in  London  during 
the  late  winter  of  1890-91. 

With  regard  to  safety  the  following  experiments  were 
carried  out : 

In  the  presence  of  representatives  of  the  Board  of 
Trade,  the  Post  Office,  and  local  authorities,  a  main 
which  had  been  running  continuously  under  a  pressure 
of  10,000  volts  was  submitted  to  two  engineers,  who, 
with  a  cold  chisel  and  sledge  hammer,  managed,  after  con- 
siderable time  and  much  deliberate  labour,  to  cut  through 
from  the  outer  to  the  inner  conductor  while  200  h.p.  at 
that  ter;sion  was  being  transmitted  through  it.  They  did 
not  feel  the  slightest  shocks  although  they  were  standing 
on  a  large  metal  plate  making  earth.  A  aimiUr  trial  has 
been  made  with  a  pickaxe.  The  mains  have  also  been 
submitted  to  a  lengthened  test,  after  laying,  with  30,000 
volts,  and  have  given  no  trouble.  It  has  thus  beea 
forcibly  demonstrated  that  this  system  of  conductors  offers 
every  possible  guarantee  of  human  safety. 

We  have  referred  to  the  Ferranti  mains  more  particu- 
larly, perhaps,  in  connection  with  high-tension  distnbution, 
hut  it  ia  a^iparent  that  they  are  also  adapted  for  100-volt 
or  other  low-tension  distribution,  or  where  a  large  mass  of 
copper  is  required.  By  their  construction  the  greatest 
amount  of  copper  conductor  is  contained  in  the  least  space, 
the  cables  are  buried  direct  without  the  use  of  conduits, 
and  can  be  carried  anywhere  and  under  pavements  where 
there  is  no  room  forconduila.  The  house  connections  are 
rapidly  and  cheaply  made,  perfect  insulation  is  obtained, 
there  is  no  foar^of  any  short-circuiting  from  water,  and  no 
fear  of  explosions.  For  three-wire  distribution  the  cable 
is  manufactured  with  three  concentric  conductors  instead 
of  two,  and  is  laid  and  jointed  exactly  as  above  described. 
We  understand  that  arrangements  are  now  made  by  Messrs. 
S.  Z.  de  Ferranti  and  Co.  with  a  large  firm  in  the  North  of 
England  for  the  manufacture  of  the  Ferranti  mains  on  a 
considerable  scale,  .inil  large  plant  is  being  put  down  for 
this  purpose. 


MAJOR  BAGNOLDS  PATENT  IMPROVED  BELL- 
PULLS  AND  BELL-REPEATERS. 


For  over  40  years  the  familiar  push-button  used  in  con- 
junction with  electric  bells  has  remained  unaltered  except 
as  regards  the  artistic  design  of  its  exterior,  notwithstanding 
that  considerable  inconveniences  are  connected  with  tho 
use  of  this  simple  household  fitment.  The  ordinary  push- 
button must  be  pressed  in  a  direction  at  right  angles  to 
the  surface  of  the  wall  or  other  sup{>ort  to  which  it  is 
fixed.    Again,  the  contact  made  is  not  always  of  the  best ; 
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it  18  essentially  a  '*  butt  **  contact,  and  possesses  little  or  no 
self-cleaning  powers.  When  definitely  established,  say,  in 
the  immediate  neighbourhood  of  a  bed,  or  of  an  office,  or 
dinner-table,  it  is  difficult  to  actuate  these  push-pieces  from 
any  other  position.  Pull-pieces  have  been  devised,  but 
those  need  to  be  pulled,  as  a  rule,  in  one  particular  direc- 
tion ;  flexible  cord  connections  are  also  used,  connected  to 
"  pear "  pushes,  but  these  again  are  seriously  liable  to 
derangement,  and  may  be  said  to  contain  the  elements  of 
their    own    destruction.     Generally    speaking,  there    are 


Fio.  1, 

many  instances  of  daily  occurrence  in  which  the  shifting 
of  a  bed,  of  an  invalid's  chair,  or  of  a  writing-table 
necessitates  the  advent  of  the  electric  bell-hanger  and 
the  moving  of  the  contact-piece  from  one  position  in  the 
room  to  another.  In  order  to  obviate  these  inconveniences, 
Messrs.  Siemens  Bros,  and  Co.  are  now  supplying,  under 
license  from  Major  Bagnold,  a  simple  and  eftective  arrange- 
ment of  bell-pull  which,  no  matter  where  tixed  in  a  room, 


Fio.  3. 


can  be  easily  actuated  from  any  point  in  that  room  by  attach- 
ing a  tliin  cord,  and  leading  this  cord  away  in  the  desired 
direction ;  a  very  slight,  pull  on  the  cord  is  necessary  to 
.make  contact  and  ri?ig  the  boll.  A  diagram  of  the  bell-pull 
ind  connections  is  shown  in  Fig.  1.  An  elastic  rod  of  steel, 
R  Rj  is  set  vertically  with  its  lower  end  firmly  fixed  into 
a  brass  block,  B;  on  its  upper  end  is  screwed  a  brass 
knob,  K,  the  shank  of  which  passes  through  a  brass 
ringj^C  C  ;  the  conducting  wires  are  attached  to  B  and 
C.     A  slight  pressure  applied  to  K  in  almost  any  direction 


other  than  in  that  of  the  axis  of  tho  rod,  R  R, 
that  rod,  and  cause  the  shank  of  the  knob  to 
ring,  C  C,  and  make  the  necessary  contact    Tt 
needs  no  silvering  or  platinising,  aa  the  knob  i 
time  be  given  a  circular  motion,    which   will 
contact  surfaces  and  ensure  the  establishm 
If  it  be  desired  to  actuate  this  contact-piece 
it  is  only  necessary  to  tie  a  fine  cord  round 
groove  on  knob,  K,  and  this  cord   can  be 
required  direction  such  as  to  a  bed,  a  chair,  or 
Uble. 

This  bell-pull,  which  is  also  shown  b  Fig.  3, 
various  patterns  and  sizes.    It  can  also  he 
combined  with  a   sound   repeater.      When  a  In 
push  is  actuated,  it  is  of  immense  conveniencfl 


led 


Fin.  2. 


to  know  that  the  electric  bell  has  rung.  Fia 
show  a  new  form  of  sound-repeater,  which,  com 
the  contact  previously  described,  makes  a  most 
and  efficient  fitting  for  this  purpose.  In  F 
repeater  is  shown  complete  with  the  nickelli 
dome,  and  in  Fig.  4  without  the  donM 
tho  latter  is  screwed  on,  one  pole  of  tl 
magnet  is  presented  to  the  sound-boss  of  th< 
soon  as  the  contact  is  closed  and  the  circ 
termittently  interrupted  at  the  distant  "  chatt 
the  bell  dome  of  the  repeater  is  set  into  vibi 
gives  out  a  clear  ringing  sound  auffioient  to  in< 
the  distant  bell  has  acted,  but  not  so  loud  to  be  in( 
to  the  occupants  of  the  room  in  which  tho  contat 


The  above-described  system  of  ringing  a  ateel 
netically  can  be  applied  in  other  ways.  Thua,  su 
is  desired  to  actuate  several  bells  in  series  on 
one  of  these  can  be  an  ordinary  *'  chattering  "  be 
others  can  be  simply  "  sound-repeaters  **  withou 
No  difficulty  of  adjustment  is  experienced  aa 
when  ordinary  chattering-bells  are  joined  in  sen 

The  special  bell-pull  and  the  repeater-boH   ard 
tected  by  patent,  and   Messrs.  Siemens  Bros. 
appointed  sole  manufacturers  of  tho  apparataa* 
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ELECTRIC  TRAHWAm 

It  is  instructive,  if  not   amusing,  to  noti 
criticisms  against  any  new  departure.    Th« 
majority  of  those  who  write  seem  to  ima^^ 
the  end  of  all  writing  is  faultfinding.    A  few 
indeed  &nd  a  reason  for  such   faultfindiug. 
contend  that  success  is  more  likely  to  coza 
faults  are  diligently  sought  out,  in  order 
may  be  remedied.     No  doubt  there  is  &■. 
such  argument,  but  it   is  worth   very  littk 
person  who  is  doing  the  work  knows  more&b 
weak   points  than  any   casual    critic  can  \a 
and   usually  knows   also  of    weckker  points 
are    more    or  ;less   unknown   to    the    cntic 
introduction  of  railways   was  strenuously  < 
as    was    the    introduction  of   gas,    and   a£ 
introduction  of  electric  light  and  traction 
deal  has  been  said  against  overhead  wire^ 
lines.    Surely  the  better  plan  is  not  to  cenai 
criminately,  but  to  assist  even  the  introdi 
overhead  lines  in  convenient  places,  so  thai 
acquire  a  practical  knowledge  of  the  disac 
and  of  the  advantages  of  such  systems.     T 
quite  recently  the  question  of  the  fxindamen 
cial  knowledge  required  for  the  quicker  dev 
of  electric  tramways,  Mr.  Graff  Baker  c 
that  whatall  wanted  was  the  actual  working 
free  from  what  he   termed   general  charg 
receipts  of  a  tramway  company  are  split 
three   parts — one  portion  has    to    pay  tl 
expenses,    a    second    has    to     meet     t 
charges,  the    third,  or    the    balance,   b< 
goes     in     dividends.      We     understand 
America  the  interest  upon  debentures  ia 
charged  to  working  expenses,  while  in  E 
usually  the  first  charge  upon  profits.     Of  th 
parts  the  first,  or  the  working  expenses, 
system  is  pretty  constant,  the  other  two' 
paying  concern  be  made  to  fluctuate  oom 
the  will  of  the  directors.     The  item  that 
most  in  the  working  expenses  is  perha 
bill.     Thus,  while  the  wages  of  car  driv 
doctor,  of  engineer,  electrician,  stoker,  an< 
are   pretty  much   the   same  at   Leeds    a 
the    cost    of    coal    is     not    so     constani 
only    &om     actual     experience     that     tl] 
cost    of    working   a   tram   per  car    mile 
be    known.     Unfortunately,   the   peculiar 
used    in    making    balance-sheets   of     pa 
panies   usually   prevents  any  decisive  ans 
given  as  to  "  cost  per  car  mile  run,"  othe: 
course  of  a  few  months  we  should  ha 
England   a  sufficient  knowledge  of    the 
determine  the  problem.     In  order  to  see' 
the    best   system,  however,   we   must    koi 
Consider  for  a  moment  tlie  three  systems 
before    us — (1)     with    overhead    wires ; 
batteries  ;  (3)  with  underground  condnits. 
per  car  mile  run  on  each  of  these  three  sys 
be  very  different  for  them  to  be  equally  co: 
successful.    It  is   pretty    certain    that 
or     capital    expenditm-e     upon    the      fin 
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mid  be  least,  and  it  is  difficult  to   see  bow  tbe 

rking  expenses  could  be  higher  than  in  either  of 

other  systems,  hence  undoubtedly  number  one 

uld  be  commercially  more  successful  than  either 

the  others.     It  is  important,  therefore,  to  know 

5  cost   of  construction    per    mile.      In    another 

nmn  we  give  a  paper  read  at  the  recent  Street 

ilway   Convention   at    Pittsburgh.     The   various 

:3ney  columns  are  in  the  American  currency,  but 

~will  be  easy  for  those  who  are  discussing  tramway 

Ork  in  England  to  translate  the  various  amomits 

^o  English  currency.     Given  that  the  conditions 

America  are  greatly  different  from  those  ruling 

■e,    we    contend     that    this    is     the     kind     of 

ialytic   statement    it   is    desired   to   obtain     from 

nghsh     practice      in      order      to     be     able     to 

^■^ally     understand     the     possibilities     of     electric 

.^iX'aciion.     Figures  of  this  kind  form  an  admirable 

1^  VTgument  in  reply  to  the  "  bird-in-the-hand  "  theory 

_^e   referred  to  last  week.     We  agree,  then,  so  far, 

with  the  contention  of  Mr.  Graff  Baker,  that  an 

w    MKSurate  knowledge  of  the  working  expenses  should 

form  the  best  lever  to  induce  capitalists  to  find  the 

capital   necessary  for  the  change.     At  some  future 

.    time  it  may  be  necessary  to  discuss  the  question  of 

.'general  charges,  but  iw   the  meantime  we  ask  those 

.    '*who  have  charge  of  electric  tramways  whether  they 

r  ,^;annot,  without  disadvantage  to  tbe  concerns  which 

aey  control,  from  time  to  time  publish  authoritative 

lalyses  of  working  expenses  for  the  benefit  of  those 

Ifho  are  still  watching  and  waiting. 


CANTERBURY. 


m 
f 


L 


A  protracted  discussion  took  place  at  the  Cauter- 
>ury  Town  Council  last  week  upon  the  electric  light- 
[g  question.  The  Electric  Lighting  Committee 
reported  that,  having  consulted  with  the  Brush  Elec- 
trical Engineering  Company,  they  recommended  that 
the  Canterbury  electric  lighting  order  be  trans- 
ferred to  that  company  on  the  following  terms : 
That  the  company  pay  costs  of  obtaining  the 
order,  to  be  not  over  £350 ;  that  the  Corporation 
have  the  right  to  take  over  the  works  at  the 
end  of  twenty-one  or  thirty-one  years  as  a 
going  concern,  including  a  valuation  for  good- 
will ;  that  no  other  order  be  granted  within 
the  borough;  and  that  the  agreement  be  subject 
to  the  formation  of  a  local  company,  with  a 
nominal  capital  of  £50,000,  to  which  the  pro- 
posed agreement  be  transferred,  the  Brush  Com- 
pany pacing  all  costs  of  such  transfer.  These 
were  the  heads  of  the  agreement.  Alderman 
Mount,  as  chairman  of  the  Council,  moved  the  con- 
firmation of  the  report.  He  considered  they  had 
made  very  good  terms  with  the  company,  and  did 
not  think  it  necessary  to  call  in  other  experts. 
The  company  would  have  to  compete  with  the  gas, 
and  would  in  their  own  interest  supply  it  at  as  low  a 
price  as  possible.  Alderman  Hart,  one  of  the  directors 
of  the  gas  company,  mentioned  that  he  was  a  party 
a  little   while  ago  to  an  application  for  power  to 


supply  electric  light  themselves ;  but  the  Local 
Government  Board  returned  an  answer  that  they 
did  not  allow  any  gas  company  throughout  England 
to  have  this  power,  because  it  was  desired  to 
place  it  in  the  hands  of  the  councils.  Having 
the  power  granted  to  them,  he  thought  the 
Council  should  reap  the  profit  and  not  the  com- 
pany. The  water  supply  he  instanced  as  necessi- 
tating 200  or  300  per  cent,  advance  in  price  from 
that  demanded  years  ago,  and  asked  the  Council  to 
go  into  committee  and  consider  the  agreement  clause 
by  clause.  Alderman  Mount  said  that  they  had 
given  the  matter  careful  consideration,  and  had 
selected  the  Brush  Company  as  the  best.  Mr. 
Mills  also  thought  the  arrangement  was  most 
satisfactory,  and  would  be  sorry  to  see  the  Council 
provide  electricity  themselves  —  according  to 
the  present  business  habits  they  might  be 
bankrupt  in  three  years.  It  was  further 
stated  that  the  cost  of  lighting  Canterbury  would 
be  i'2,700  against  ^1,600,  the  present  cost  of  gas ; 
but  it  did  not  appear  that  any  binding  clause  was 
included  for  public  supply,  nor  to  deal  with  the 
continuance  if  the  company  were  not  a  success. 
Eventually  it  was  decided  that  the  terms  for  public 
lightiug  should  be  arranged,  and  that  a  draft  agree- 
ment should  be  asked  for,  a  copy  to  be  supplied 
to  each  member  of  the  Council,  and  that  in  a 
fortnight  a  committee  meeting  of  the  whole  Council 
be  held  to  settle  the  matter. 


CORRESPONDENCE. 

.,  One  luanl  word  Lt  uo  mui'i  wonl 
Juatlue  needs  that  both  be  heard.' 


ALTERNATING-CURRENT   ELECTRIC  RAILWAYS. 

Sni, — I  read  tho  Bhort  note  on  tbe  above  in  a  recent 
iBBue  of  your  pa|>or  with  much  of  that  gratified  chagn'n 
which  one  feels  on  finding  that  another  is  on  tho  track  of 
one's  pet  [ilea.  For  sorao  time  (last  I  have  been  of  settled 
opinion  that  direct-current  syatems  are  pi'acttcally  out  of 
the  field  of  commercial  application  for  all  tramway  and 
open  roadway  work  unless  overhead  conductors  can  be 
employed.  Tho  immetise,  and  in  fact  unsurmountable 
difficulty  of  securing  any  real  insulation  to  a  long  lenf^th  of 
conductor  lying  continuously  or  intermittently  bare  in  an 
oj>en  conduit,  or  to  the  surface  contacts  of  closed-conduit 
systems,  burdens  all  such  schemes  with  a  fatal  and 
fundamental  drawback.  And  though  the  objections  against 
overhead  conductors  are  [>erhap8  more  prejudiced  than 
real,  the  feeling  against  them  in  this  country  is  apparently 
too  strong  to  permit  of  their  general  adoption  here  ;  so 
that  for  electric  traction  in  our  streets,  leaving  out  of  the 
consideration  the  too  expensive  and  bulky  accumulators, 
we  are  forced  to  the  least  favourable  expedient,  so  long  as 
we  confine  ourselves  to  the  use  of  direct  currents. 

But  once  conceive  tbe  use  of  alternating  rurrents  for 
this  purpose,  and  it  is  surprising  how  simple  the  problem 
apparently  becomes.  I  say  apparently  advisedly,  because 
it  has  yet  to  be  seen  what  purely  practical  difficulties  may 
arise.  Yet  being  well  rid  of  the  two  great  bogies  of  bare 
and  practically  uninsulatable  cables  or  surface  contacts  and 
mechanical  collection,  a  pleasing  variety  of  solutions  offer 
tbemselvefl,  and  true  varieties,  not  mere  vagaries  and 
plagiarisms  of  the  same  thing.  To  mention  a  few  we 
have,  besides  the  method  of  simple  induction  from 
primary  in  the  roadway  to  secondary  on  the  car,  a 
schomo  based  U{)on  tho  repulsion  motor  principle  of 
Elihu  Thomson,  and  another  upon  the  principle  of  con- 


tinually  rotating  or  progressive  magnetic  fields  which  are 
attracting  so  much  attention  just  now,  In  both  these 
latter  the  motor  system  on  the  car  becomes  rather  a  simple 
afiair,  and  it  goes  without  saying  that  the  track,  on  its 
purely  mechanical  side,  is  simple  and  straightforward 
enough. 

One  can  indeed  anticipate  that  the  more  serious  diffi- 
culties will  be  found  to  reside  in  the  moot  questions  whether 
the  induction  or  magnetic  forces  can  be  concentrated  suffi- 
ciently upon  the  "  inducted "  system  of  the  cars,  and 
whether  the  heat-losses  in  the  continuous  line  of  iron  shell 
can  be  kept  within  commercial  limits  of  ethciency.  I  am 
not  prepared  to  take  up  any  definite  position  on  these  two 
points^  and  it  would  not  be  just  to  myself  so  far  to  disclose 
my  own  views  and  schemes ;  but,  in  conclusion,  I  cannot 
hetp  expressing  my  confident  o[Hnion  that  in  some 
alternating-current  system  the  best,  or  at  any  rate  least 
objectionable,  solution  of  this  vexed  problem  of  electric 
traction  on  open  roads  will  be  found,  and  those  who  can 
carry  through  the  practical  pioneering  will  reap  all  the 
honours  that  in  this  direction  be  awaiting  the  electrical 
engineer. 

Since  writing  the  above  I  have  made  a  hurried  search 
over  recent  patents,  aud  I  find  that  Mr.  W*  Dewey  has 
been  working,  or  at  least  patentings  in  this  connection. 
However,  being  American,  he  has  not  apparently  perceived 
what  awful  bugbears  open  slots  and  mechanical  contacts 
are,  and  therefore  he  retains  them  both  in  his  schemes. — 
Yours,  etc.,  J.  Whitcher. 

October  31,  1891. 


THE  ROUNDHAY  ELECTRIC  TRAMWAY.  LEEDS. 


As  our  readers  are  aware,  the  Roundhay  Electric  Tram- 
vay  was    officially  opened   last   week.      The   immediate 


been  working  all  night — they  threw  all  their  erwpi 
the  task,  under    the   immediate    superrision    of 
Winslow   and  Carey,   assisted    by  Mr.  Guy.     1^ 
consists  first  of  the  main  from   Sheepscar  to 
Park,  and  a  branch  joining  this  at  the  bottom  of 
road  to  the  bottom  of  Beckett-street.  This  branch  mt 
the  now  road,  and  that  was  finished  sufficient  to  no 
on  the  Wednesday  before.     A  single  line  of  troDsj 
was   run   from  Sbeepscar   to   Roundhay   Park,  htt 
finished  on  Thursday  morning  between  12  and  1  o*d«fci 
which  time  the  connection   between   the  branch  td 
main  line  was  still  incomplete.     Men  had  been  bbm^l 
all  the  morning  at  this  curve,  but  it  was  not  till  abwaW 
o'clock,  or  an  hour  after  the  advertised  openinf^thil^l 
last  joint  was  soldered,  and  within  five  minut«s  of  tWw 
the  last  joint  was  made  the  cars  were  run  from  tbeikc|{ 
the  line.   Here,  then,  we  had  a  most  important  work, 
the  success  of  which  many  eyes  turned  and  more  wctt 
pended,  absolutely  untried  and  untested  prior  to  the  ~ 
ceremony.     We  may  view  this  in  two  ways,  azkd  m 
to  look  upon  it  as  one  of  the  greatest  proofs  ever 
to  the  success  of  electric  traction.     In  reality  the  e'i\z 
may  be  taken  to  have  said,  "  We  know  our  spu- 
know  how  the  work  is  done  under  our  direct  gupernaal 
and  though  it  is  to  be  officially  tried  the   moment  di 
pletion,  we  fear  not  the  result."   This  amount  of  coi 
is  commendable,  but  it  is  somewhat   risky.     Howsn^'i 
this    instance    there    was    no    help    except    to 
the   opening,    which  was  not  thought  of  for  a  izui 
The   whole  of    the    cars  were  placed    upon  the 
at     once     successfully     run      down      the     b:.-.^^    - 
the    junction,    and     thence    down     the     main    liu  ) 
Sbeepscar.     Many  of  the  invited  guests  started  iu  tUoa 
from  the  station,  others  awaited  their  advent  at  Shaeptt 
The  journey  from  Shcepscar  to  Roundhay  Parkvu^ 
commenced,  and,  with  the  exception  of  a  wait  throogklk 
beating  of  the  engine,  passed  off  satisfactorily.    Ii  i^ 


3« 


Fid.  1.— Plnn  of  RaU«  Showing  Connoctiortfl  (Thotneon-Honston  Syfttem). 


incidents  connected  with  the  opening  of  this  line  ought  to 
be  chronicled,  and  as,  with  the  exception  of  the  officials  and 
men  engaged  u{)on  the  line,  the  present  writer  alone  can 
speak  from  his  own  experience,  he  will  endeavour  to  tell 
the  history  of  the  last  hour  or  two  before  the  actual  running 
of  the  cars.  The  Roundhay  Electric  Tramway  is  not 
finiflhed — it  was  less  complete  at  the  opening  ceremony. 
Imagine  a  careful  estimate  of  time  for  work  made 
by  men  who  know  their  business,  with  a  safe  margin 
allowed  for  eventualities.  Invitations  are  issued  upon  this 
estimate  without  a  shadow  of  a  doubt  as  to  being  ready. 
But  the  English  weather,  as  soon  as  a  definite  time  was 
fixed,  commenced  to  play  pranks.  Itdid  not  rain — "itpoured 
cats  and  dogs,"  as  the  locals  have  it — and  though  water- 
proofs were  bought  and  provided,  the  workmen  fairly  turned 
tail  at  the  elements.  When  possible,  work  was  carried  out 
night  and  day,  but  still  the  morning  of  Thursday,  Oct  29. 
came,  and  the  work  was  far  from  finished.     The  men  had 


from  first  to  last  there  was  no  hitch  in  the  electrical  ap| 
ratus,  and  the  greatest  credit  is  due  to  all  who  hare  bi 
engaged  in  the  work  that  it  should  have  been  so.  A 
joint,  a  wrong  connection — minor  faults  which  are  e 
and  which  are  usually  found  and  remedied  in  the 
liminary  tests — were  totally  absent  Let  us,  therefor^ 
future  recollect  what  the  Thomson  Houston  people 
with  overhead  conductors.  We  saw  the  lino  incomplate 
Roundhay  and  at  the  junction,  two  hours  before  the 
were  successfully  running.  Greater  praise  than  this 
ment  cannot  be  given  to  Mr.  Winslow  and  Mr.  Carey, 
whom  rested  the  responsibility  of  having  the  line  rMdj  I 
the  opening  ceremony. 

The  Roundhay  tramway  line  consists  partly  of  smgWa 
partly  of  double  track.  The  track  was  laid  ready  to  I 
hand  of  the  electric  company,  so  that  their  work  in  o 
nection  with  the  roadway  has  been  to  adapt  a  track  ll 
for  horse  or  steam  traction  to  the  roquirements  of  l^VH 
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tlon.    The  metals  and  road-bed  of  the  entire  lines  have 

71  laid  in  the  very  beat  style  of  tramway  construction, 

ipming  grooved  girder  steel  rails  of  a  section  of  98ib. 

:.he  yard,  laid  upon  a  solid  bed  of  concrete,  18ft.  wide 

9in.  deep,  and   tied   together  at  short   intervale  by 

&1  tie-bars.     The  joints  are  laid  on  sole-plates,  and  the 

i.nnel3  of  the  rails  filled  in  with  cement.     The  paving  of 

-nite  setts  is  placed  upon  a  bed  of  sand  over  the  concrete, 

"  the  interstices  between  the  sets  thoroughly  pitched, 

the  purpose  of  return  a  central  wire  of  soft  drawn 

^i^per  wire,  No.  0  B.W.G.   -Siin.,  Fig.  1,  has  been  laid 

KT-oughout  the   system,  each   tramrail    being   electrically 

'vnnected  to  this  return   wire  and  its  neighbouring  rail, 

shown. 

The  connecting  wire,  No.  7  RW.G.  soft-drawn  copper, 

brought  into  contact  with  the  rails  by  means  of  the 

k^x^p-s^pe  wedge  shown.     When  these  connections  were 


^  .  Flo.  2.— Diagram  of  Working  of  Electric  Tramway. 

^^ttiade,  so  far  as  the  roadway  is  concerned,  the  work  was 
^Sjlnished.  For  readers  whose  familiarity  with  electrical 
^^  matters  is  small,  we  may  treat  the  matter  somewhat 
_  ^Elementarily  and  somewhat  fully.  Briefly,  the  aim  of  the 
^•^engineer  is  to  get  a  complete  metallic  circuit.  At  one  point 
f  of  the  circuit,  G,  Fig.  2,  the  current  is  generated  by  the 
■^-dynamo.     The  current,  as  shown  by  the  diagram,,  passes 

along  the  wire  in  the  direction  shown  by  the  arrow  to  the 

trolley  wire,  C.     From  the  trolley  wire,  C,  it  passes  by  the 
I        trolley,  T,  and    the  conducting  wires,  ehowji  by  dotted 


0 

Mi 

fa' 


Fio,  6.— Trolley  Wire  SuitpenBioa. 

lines,  in  the  car  to  the  motors,  M  M  ;  from  the 
motors  through  the  raiU,  J,  and  connecting  wires  to 
the  central  wire,  which  completes  the  circuit,  back  to  tho 
dynamo.  The  electrical  engineer  can  so  arrange  his 
ap^faratus  that  more  than  one  car  can  bo,  so  to  speak,  fed  by 
the  same  trolley  wire.     In  fact  at  Leeds,  on  Thurhiluy  wyok, 


Fio.  7.— Diamond  Point  Frog. 

there  were  six  cars  one  behind  the  other,  each  being  fed 
by  the  trolley  wire,  which  is  of  hard  drawn  copper,  No.  0 
B.W.G.,  or  340  mils  diameter. 

In  actual  practice  the  arrangement  is  not  quite  so 
simple  as  is  shown  in  the  diagram.  The  trolley  wire  has 
to  be  Bui)portGd  above  the  centre  line  of  the  car,  and  not  only 
has  to  be  supported,  but  so  supported  that  there  is  minimum 


Fxo.  8. — AdjaaUbte  Crossing. 

to  turn  the  trolley  to  the  proi>er  branch  or  siding, 
froga  of  various  patterns  are  used,  of  which  Figs.  7 
and  8  illustrate  two  forms.  It  will  of  course  be  easily 
understood  that  the  arms  can  be  put  at  any  angle, 
and  arranged  for  right  or  left  hand  turnouts.  Fig.  7  is  a 
standard  form,  Fig.  K  is  an  adjustable  crossing. 

The  mechanism  of  the  trolley  stand  is  shown  in  Fig.  9. 
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The  engine  is  a  Mcintosh  and  Seymour  ainglo- 
(18J  by  18in.)  built  at  Auburn^  in  the  States, 
at      300     revolutions     per     minute.       This 


automatic  circuit  breakers^  a  voltmeter,  and  the  necessary 
switches,  resistances,  etc.  The  normal  current  of  the 
dynamos  is  215  amperes  each. 


Fiu.  1 L— ThorasoD-Houabon  Oenorator  (80  h.p.). 


rives  by  belting,  as  shown  in  Fig.  10,  two 
Houston  80-h.p.  motor  typo  dynamos,  shown  in 
ftach    giving  ^00  volt^  at  900    revolutions    per 


The  cars  were  built  by  John  Stephenson  and  Co.,  of 
New  York,  and  ai^e  very  pretty  examples  of  the  carbuilder'a 
art.     They  are  fitted   for  inside  passengers  only.     Fig.  12 


Stetft,*/.. 


ae  current  from  the  dynamos,  which  run  in  shows  a  plan  of  the  car.  Each  car  is  fitted  with  two 
is  led  to  the  switchboard,  SB,  Fig.  10.  This  single-reduction  Thomson-Houston  motors,  Fig.  13,  of 
td  is  excellently  designed  iind  fitted,  and  worth     15  h.p.  each,  geared  to  either  axle,  working  in  parallel,  and 


/ 


Flu.  13. — TboniAon-Houston  Tramway  Motor. 


but  though  we  hope  to  do  so  in  the  future  we 
B  to  illustrate  it  in  the  present  article.  It  is 
\  two  Thomson-Houston  current  indicators,  two 


giving  a  total  of  30  efiective  horse-power  to  each  car.  The 
motors  are  noiseless,  and  the  gears  run  in  oil.  Fig.  14 
shows  the  controlling  and  reversing  apparatus.     At  the  left 


450        THE  ELECTRICAL  ENGINEER,  NOVEMBER  6,  1891. 


we  hare  the  controlling  stand»  worked  by  the  driver 
actuating  the  resistances  and  reversing  switch  shown.  The 
body  of  the  car  is  handsomely  deconited  and  upholstered. 
It  is  lighted  from  above  by  a  circle  of  incandescent  lamps, 
these,  of  course,  being  fed  through  the  trolley  contacts. 

Perhaps  after  this  description  of  the  ap[Kiralu3,  we  ought 
to  say  something  more  of  the  opening  ceremony  and  the 
invitation  dinner  therewith.  It  was  unfortunate  that 
Mr.  Graff  Baker,  to  whose  energy  this  installation  is 
due  was  prevented  by  indisposition  from  being  present  at 
the  Town  Hall.  He  would  have  found,  however,  that  the 
whole  asseuibled  company — with,  perhaps,  a  single  excep- 
tion— were  favourably  impressed  with  the  insullation,  and 
predicted  euccess  so  far  as  running  is  concerned.  The 
commercial  success  depends  upon  the  tratlic,  which  at 
certain  seasons  will  undoubtedly  bo  very  heavy.  However 
we  trust  that  the  successful  running  will  induce  the  Leeds 
authorities  to  permit  the  extension  from  Chapeltown-road 
to  some  point  in  or  near  Briggate.  The  interest  taken  in 
tramway  work  will  be  understood  by  reading  a  few  of  the 
names  of  gentlemen  present  at  the  dinner  which  was  held 
in  the  Victoria  Hall  of  the  Town  Hall,  under  the  presidency 


FlO,  14.— ControUiDg  Stand,  Tramway  Rheostat,  and  Reversing 
Switch. 

of  the  Mayor,  Mr.  Alf.  Cooke.  Among  the  guests  present 
were  Colonel  Church,  the  Mayor  of  Hu(idersfield  (Alder- 
man Godfrey  Sykes),  Alderman  S.  Feather  (ex-Mayor  of 
Bradford),  Air.  W,  J.  Carrnthers  Wain,  C.E.,  president  of  the 
Tramways  Institute  ;  Mr.  J.  Barber  Glen,  secretary  London 
Street  Tramways ;  Mr.  J.  S.  Comrie,  director  of  the  Pro- 
vincial Tramways  Company;  Mr.  J,  G.  B.  Elliot,  secretary 
of  the  Tramways  Institute;  Mr.  W.  Busby,  director  of  the 
Livcrf»ool  Tramways ;  Mr.  G.  P.  Bradford,  director  of  the 
NorthStatfordshireTramwaysCompany ;  Mr.  G.  W;iller,  C.E., 
Ijondon;  Mr.  H.E.  Whytehead,  manager  North  Staffordshire 
Tramways  Com  puny ;  Mr.  E.  Coulson,  chairman  of  the  Derby 
Tramways  ;  Mr.  H  Hatchett,  secretary  South  Staffordshire 
Tramways  Company  ;  Mr.  A.  Dickenson,  manager  South 
Statfordshire  Tramways  Comjiany  ;  Mr.  H.  Foley,  manager 
Gateshead  Tramways  Company;  Mr.  William  Anderson, 
manager  and  secretary  Dublin  United  Tramways  Com- 
pany ;  Mr.  J.  Neal,  secretary  and  manager  Liverpool  Tram- 
ways Company  ;  Mr.  J.  H.  Lynn,  manager  Bradford  Tram- 
ways Comjjany  ;  Mr.  F.  L.  Laxton,  manafjsr  Dewsbury  and 
Batley  Tramways  Company  ;  Mr.  John  Wauph,  director  of 
the  St.  Helens  Tramways  Company  ;  Mr.  W.  Wharam, 
manager  and  secretary  oi  the  Leeds  Tramways  Company  ; 
Mr.  E.  P.  Smith,  chairman  of  the  Rochdale,  Bury,  and 
Oldham  Tramways,  and  Mr.  Edward  Kothwell,  manager; 
Mr.  Moseley,  manager  of  the  Buridey  Tramways  Company; 
Alderman  Priestley,  the  town  clerk  of  Leeds  (Sir  George 
Moirison),  the  to^n  clerk  of  Walsall,  the  deputy  town  clerk 
of  Leeds  (Mr.  Joliflc),  the  Leeds  borough  surveyor  (Mr. 
Howson),  Mr.  I.  E.  Winslow,  manager  of  the  Roundhay 
Electric  Tramway,  and  moat  of  the  aldermen  and  councillors 


of  the  Leeds  Corporation,  besides  a  Wg^ 

guests.  In  addition  to  the  usual  boaftt 

of  the  President  of  the  United  Si 

The  toast  of  the  day,  **  Sue* 

Tramway,"  was  proposed 

tuUted  the  history  of  the  undertaking  from  lU 

to  the  ceremony  of  the   day,  and  gave  as  hU 

belief,  from  what  he  had  seen  througboui  the 

that  the  undertaking  would  be  a  great  succeas. 

Mr.  W.  S.  Graff  Baker  waa  to  have  replied  IQ 
but  owing  to  indisposition,  his  place  was  takea 
Church.     The  Mayor  of  Leeds  replied  to  the  toi 
Mayor  and  Corporation,"  and  stated  that  he 
man  in  Yorkshire  who  put  down  the  electric  \\\ 
raercial  purposes  at  his  works  at  "  Crown  Pa 
G.  Forbes  proposed  the  toast  of  "  The  Thomj 
Company,"  and  credited  Prof.   E.  Thomson  l 
done  much  and  good  work  for  the   electrical 
also  referred   in   eulogistic   terms   to    the    grfl 
ability  that  had  been  displayed  in  regard  to  th 
Mr.  Carey  responded.     The  evening  coucludi 
toast    of    *'  The   Chairman,"  and   so   ended 
ceremony  of  the  Roundhay  Electric  Tramway 


The  employ^  of  the  above  tramwaj  were  given 
the  Koyal  Oak  Hotel,  Kirkgate,  Leeds,  on  S&ti 
last,  October  31.  The  chair  was  taken  by  Mr.  J. 
engineer  of  the  generating  station,  who  waa  sug 
folTowing  gentlemen  :  Mosers.  J.  J.  McMahon, 
8uperiiit€naent  of  the  line  ;  J.  Mc^iuire,  of  Mel 
and  Wilcox,  of  London ;  J.  Maddocka,  chief  ini 
highways  department,  Leeds  Corporation  ;  J.  Mu 
Arthur  E.  Guy,  A.M.I.E.E.,  of  Londoa,  and  othi 
The  dinner  to  which  the  aasembly  sat  down 
subatanfial  and  oxcelleiib  character.  A  silver  toh« 
presented  to  Mr.  John  McMahon,  the  foretoan  lia 


LITERATURE. 


Tho    Praotiool    Tolophono     Haadboolt.        Ry      Jg 

Whiiuiker  and  C^^.,  London. 

The  number  of    telephone    employ^   in 
Kingdom  is  large  and  constantly  increasing,  ji 
there  has  not  been  any  work  to  which    the  j 
instrument  fitters  and  inspectors,  linesmen  an* 
could  refer  for  guidance  in  matters  pertaining 
round  of  duty.     Preeco  and   Maier's    book, 
phone,"  is  a  mine  of  information,  but  its  stylo 
most  popular  order,  and  much  space  is  devo 
and   other    foreign   instnimonta  and    systei 
interesting  to  our  telephone  workers  only 
The  author  of  the  present  volume,  on  the  oth4 
Hnca  himself  closely  to  apparatus  in  actual  use 
or  which  is  earning  deserved  commendation  ell 
eschews  theories  in  favour  of  fpractical  detail, 
enacts  the  demonstrator  rather  than   the    pn 
puts  himself  by  the  instrument  inspector's  aide,  i 
bim   on  his    fault-finding   expeditions,    and    a 
straightforward,  easily-understood  fashion,   tel^ 
to  detect  and  remerly  all  the  defects  to   whicU 
apparatus   is    liable.     For   this   reason,  Cbaptq 
**  Faults  and  their  Localisation,"  is   certain  t^ 
great  favourite  with  aspiring  juniors,  and  for  iferi 
it  would  probably  pay  telephone  companies  ■ 
copy  of  the  book  to  each  member  of  their   tecl 
Another  good  chapter  is  that  on  *'  Intermediai 
and    Switchboards."      A  young    inspector 
bothered  by  recurring  casea  of  bad  contact  in 
other  switches,  than  which  nothing  can   be   vq 
phone    working.      Only    one    microphone — 11 
subscriber's  instrument — is,  as  a  rule,  waaLei 
supplementary  ones    as    are    due    to    bad 
couuections,    and    faulty    contacts    are      to 
deprecated.     Economy   is   not  on  ly   desirabl 
sary   in    telephone   work,  but   the   employnif 
apparatus,    such    as    switches    which    depoo 
pivots  for    the   line  connections,  as    many 
to  telephone  companies  do,  is  not  the    surei 
attain   it.      Several   good    switches    are     illia 
described.     The  same  chapter  deala  with  the  di 
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■^^    Electric  Company's  and  other  switchboards,  and 
■^vitchroom    fittings   of  various    kinds — matters   too 
^  V^nilerstood   by   many   reaponsiblo   for  the   efficient 
*^8  of  such  appliances.     Signalling  apparatus  used  by 
^■^-w^'H\ierg  receives  good  attention.     Both  push-button  and 
.-^^^"^oto  instruments  are  minutely  explained   by  the  aid  of 
k,.^^^  ^<irous  diagrams,  and  directions  given  for  properly  fixing 
^^    Multiple  switchboards  are  honoured  with  a  separate 
II  -  '     "^l^ter,  OS   becomes   the  importance  of  the  Bubject^  but 
^  the  two  types   most  commonly  used  (the  ordinary 

:      '     Patera    Electric    aud    Scribner's    single-cord  board)   are 
^^^^ated  of.     It   is   interesting  to  note  that  the  author  is 
t  ^  ^'t  enamoured  of   the   single-cord  system.     One  weighty 
f    *^'jcction  he  advances — that  such  boards  cannot  be  adajited 
T.^eroafter  to  metallic  circuits — is  certainly  a  serious  one, 
^    or  many  things  point  to  the  ultimate  general  use  of  double 
^-  «wires  in  telephone  exchanges,  so  that  money  sunk  now  in 
!_  Htting  up  this  expensive  typo  of  switchboard    may   not 
I   prove   in   the   long   run   to   have  been   particularly   well 
invested.     The  experience  of  single-cord  boards  has  not,  so 
far,  been  altogether  a  happy  one,  for  the  saving  oE  labour 
_tbey  effect  is  dearly  purchased  by  the  sacrihceof  simplicity 
involved.  The  retention  of  the  ring-off  drop  in  the  speaking 
circuit  is  a  decided  disadvantage  which  they  share  with  the 
*'  multiple  tables  of  the  more  ordinary  pattern.     It  is  true 
that  the  shunt  principle  is  being  adopted  in  some  of  the 
latest  boards,  although  not  in  such  a  way  as  to  permit 
siibscribera  to  ring  each  other  without  risk  of  being  discon- 
nected.    The  only   instance  with   which  we  are  acijuaintcd 
^1  in    which   this   evil    is    avoided   in    a    Western   Electric 
fc-k  multiple    is    afforded    by    the    board   fitted   at    the  late 
^~*  Lancashire    and     Cheshire     Telephone     Company's     ex- 
change   in    Manchester,    which    is    provided    with    ring- 
off   drops    in    shunt    to    earth   in   accordance   with    Mr. 
Poole's    own    plan.       It     is     remarkable     that     so     far 
back  as   1880  the  feasibility  of  working  with  a  shunt  of 
high  electromagnetic  inertia    at  the  middle  of    the   lino 
should  have  been  recognised  and  turned  to  such  ugoful 
account  as  was  done  by  Mr.    Poole,  when  designing  the 
switching  system  which  since   that   year  has  been  charac- 
teristic of  Manchester.  He  gave  the  subscribers  in  that  town 
the  great  advantage,  which  they^have  enjoyed  ever  since,  of  a 
ring-off  signal  that  could  not  bo  confounded  with  a  ring- 
through.    The  credit  of  the  shunt  system  for  ring-off  pur- 
posee  has  recently  been  claimed  for  the  British  Post  Otkce, 
but  as  there  was  no  Post  Office  exchange  in  existence  in 
1880,  Mr.  Poole's  title  to  priority  must  be  admitted.    Some 
years  later  a  somewhat  similar  system,   due,  we  believe, 
to  Mr.  Walter  Emmott  and  Colonel  Harrison,  was  tried 
in  some  of  the  Yorkshire  towns,  the  necessary  distinctive 
currents  being  obtained  by  commutated  magnetos  instead 
of  voltaic  batteries,  btit  it  has  not  survived.     Mr.  Poole's 
plan   is   described   in   the  chapter  on  '^Special  Exchange 
Systems,"  which  likewise  deals  with  the  Post  Office  plan, 
made  familiar  byiPreece  and  Maier,    the  Berthon  *^  direct 
call,"  as  used  in  Paris,  and   the  more  recently  introduced 
metallic  circuit  system  of  the  Mutual  Telephone  Company 
at  Manchester.   The  Berthon,  although  decidedly  ingenious, 
is    open    to    serious    objection    in    several    respects.     It 
comprises  complicated  ringing-keys  with  many  contacts  to 
keep  clean  ;  it  requires  a  battery  of  nine  cells  in  each  sub- 
scriber's office  ;  it  depends  on  relays  for  ringing  ;  it  retains 
two  shunts  across  the   loop — increased   to   four   when   a 
branch  switchroom  is  spoken  through — when  subscribers 
are  connected  ;  and,  as  subscribers'  loops  are  earthed  for 
ringing  purposes  when  out  of  use,  the  static  capacity  uf  the 
cables   is    greatly    increased,    to    the    detriment   of    the 
wires  in   them   that   may   happen   to   be  speaking.     The 
earthing  of  the  loop  is  justified  on  the  ground  that  the 
joining  of  the  two  wires  in  parallel  saves  ringing  cells,  by 
reducing    the    resistance  ;    but    magnetos,    while    much 
simpler,  would  be  indei>endent  of   such  a  consideration. 
Indicator  coils  are  wound  to  400  ohms,  and  the  operators 
have   to   use  two   different   kinds   of   ringing-keys  ;    and 
what,   after  all,  is  accomplished  1     Not  so   much  as   with 
the   British    Post  Office  system,   and   nothing  that  is  not 
equally  well   performed   by   Poole's,      The  Mutual  Tele- 
phone Com[)any'a  system  is  an  ambitious  one,  for  it  aims 
(by  the  help  of  the  Mann  call  wire)  at  the  exclusion  of 
electromagnets    altogether    from    the    line,    whether     in 


n 

p 
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series  or  shunt ;  and  while  recognising  the  value  and 
taking  advantage  of  metallic  circuits  and  multiple  switch- 
boards, affects  an  extreme  simplicity.  Should  the  Mutual 
engineers  succeed  in  overcoming  the  difficulties  incidental 
to  an  undertaking  combining  so  many  unusual  features,  a 
system,  "  as  near  a  perfect  telephone  exchange  as  one  can 
conceive,"  will,  as  the  author  remarks,  he  their  reward. 
The  same  chapter  describes  the  Law  and  Mann  caU  wires, 
about  which  controversy  has  lately  arisen.  Mr.  Poole 
contrasts  them  very  neatly.  He  says  that  in  the  Law  the 
subscribers  are  jomed  in  serieSt  no  earth  being  employed, 
while  in  the  Mann  subscribers  are  in  derived  circuits  to 
earth.  Slight  as  this  variation  may  appear  to  the  cursory 
investigator  it  constitutes  all  the  difference  practically 
between  an  indifferent  and  a  very  good — by  many 
held  to  be  the  best  of  all — system.  The  Law  was 
fitted  experimentally  at  Blackburn  and  Glasgow  in 
1881  by  Americans  who  had  had  experience  of  it  on 
the  other  side,  and  a  little  later  it  was  likewise  put  up  in 
Calcutta  and  Bombay.  Failure  resulted  in  every  instance. 
The  Mann  was  first  erected  in  Dundee,  in  1882,  and  became 
at  once  an  unqvialified  success.  Since  it  has  gradually 
spread,  until  now  some  20  exchanges  in  Great  Britain  are 
worked  by  it,  and  others  are  being  built,  while  it  is  alto 
coming  into  favour  in  the  United  States.  The  chapters  on 
*'  Test  Room  Appliances,"  *'  Outdoor  Construction,"  and 
"  Long-Distance  Working,"  desire  careful  consideration, 
although  some  of  the  subject-matter  has  already  been  given 
in  Preece  and  Maier.  The  relative  merits  of  twisting  and 
crossing  aerial  metallic  loop  trunk  lines  are  discussed.  There 
is  no  doubt  that  twisting  answers  its  electrical  purpose  per- 
fectly, but  it  seems  equally  certain  that  the  continuous  revolu- 
tion of  one  wire  about  the  other  isjnot  a  real  necessity,  for  por- 
fictly  silent  lines  are  obtained  by  running  the  wires  straight 
with  an  occasional  termination  and  cross  connection,  a  plan 
which  is  not  only  more  sightly,  but  also  cheaper  and  less 
liable  to  accident.  The  first  really  efficient  metullic  circuit 
copper  trunk  lines  in  Great  Britain  were  erected  in  Scot- 
land, and  were  crossed,  not  twisted  ;  and  it  is  noteworthy 
that  the  croas  finds  favour  in  Americaand  most  continental 
countries.  The  book,  which  is  profusely  illustrated,  also 
contains  chapters  on  "Batteries,"  "Transmitters/' 
"  Receivers,"  and  *'  Underground  Work,"  with  a  short 
historical  sketch.  While  not  absolutely  free  from  slips, 
these  are  of  a  minor  order,  and  detract  nothing  from  its 
value  as  the  only  treatise  devoted  to  the  minutiie  of  tele- 
[>hone  exchange  working  yot  published.  That  the  task  of 
breaking  the  ice  has  fallen  to  such  competent  hands  is  a 
matter  for  congratulation  to  all  concerned. 


CONSIDEHATIONS  GOVERNING  THE  CHOICE  OF  A 
DYNAMO.* 

BY  PROF.    E.    P.    ROBERTS. 

f  Concluded  from  page  i25. ) 

Heating, — Excessive  he^t  will  gradually  carbonise  the 
insulations  of  wires,  and  render  them  brittle  and  destroy 
their  insulating  properties.  A  safe  temperature  should  not 
be  exceeded  after  a  three  hours'  run  at  full  load. 

What  temperature  is  safe  depends  upon  what  the  insu- 
lation \vill  stand.  In  other  words,  high  temperature  is 
only  injurious,  from  the  8tand|Kiint  of  reliability,  because 
the  insulation  may  be  deteriorated,  and  the  extent  of 
insulation  required  is  a  function  of  the  P.D.,  which  may  be 
increased  much  above  its  normal  value  when  the  circuit 
under  consideration  is  suddenly  0{)ened,  particularly  if 
such  consists  of  many  turns  about  an  iron  core. 

When  the  windings  are  of  considerable  depth  the 
external  layers  are  cooler  than  the  internal.  In  case  of  an 
armature,  the  external  layers  will  be  much  cooler  when 
running  than  those  after  stopping,  as  then  the  conduction 
of  heat  will  not  take  place  as  rapidly,  owing  to  less  cool 
air  coming  in  contact  with  the  wires,  and  the  temperature 
of  the  external  wires  will  become  more  nearly  that  of  the 
internal  layers. 

In  any  case,  it  is  advisable  not  to  have  the  temperature 

*  Paper  in  tbo  Journal  of  the  AMOciation  of  Eu^eeruiK  Sooieties. 
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rise  80  hif^h  that  the  back  of  the  hand   cannot  be  held 
ftf^ainst  the  wires. 

Sparking  — The  action  of  the  commutating  and  collecting 
devices  is  in  many  respects  a  guide  to  the  electrical  action 
of  the  dynamo.  If  the  dynamo  be  of  the  open  coil  type, 
and  designed  for  high  C.M.F.  and  small  current,  a  s[>ark 
of  conaiderablo  length  can  be  run  without  burning  the  com- 
mutator. Such  a  8[>ark  may  bo  run  for  a  year  or  more  on  a 
machine  properly  attended  to,  and  very  little  wear  be  per 
ceptible.  In  closed-coil  machines, and  in  all  largo  *' quantity" 
machines,  the  loss  spark  the  better.  Many  may  now  bo 
observed  in  operation  with  almost  no  perceptible  spark, 
or  even  scintillation.  If  the  field  and  armature  are  electri- 
cally balanced  this  can  be  accomplished,  but  the  art  of  so 
balancing  them  is  outside  the  province  of  a  station  con- 
structing engineer.  Whether  the  brushes  are  to  remain 
unmoved  and  non-sparking  for  changes  of  loa«I,  or  whether 
automatic  or  hand  movement  must  necessarily  or  advis- 
ably accompany  such  changes,  depends  often  upon  tho 
place  where  the  dynamo  is  placed,  and  the  character  of 
the  work  desired  In  other  words,  whether  constant 
atteniiaTice  is  necessarily  provided  for  other  work  than  to 
shift  brushes,  and  therefore  will  always  be  at  hand ;  and 
whether  largo  porcenUige  variations  are  liable  to  occur  at 
any  moment  and  unexpectedly.  Generally  speaking  every- 
thing should  be  automatic,  but  sometimes  government  is 
obtained  by  such  a  multiplication  of  devices,  and  accom- 
panied by  so  many  losses  of  power,  that  the  advantages  are 
not  commensurate  with  the  losses,  and  particularly  with 
the  attention  necessarily  given  to  keeping  the  automatic 
devices  in  order.  The  cost  of  time  taken  for  this  by  an 
expert  may  even  exceed  that  of  comparatively  unskilled 
labour  for  hand  regulation. 

Tho  commutator  and  brushes  constitute  an  important 
part  of  the  dynamo,  since  the  successful  collection  of  the 
current  depends  upon  their  satisfactory  o[>eratiou.  As 
shown  before,  the  requisite  quality  of  the  commutator  is 
that  it  presents  a  uniforoi,  smooth,  and  clean  surface  moving 
with  moderate  peripheral  speed,  against  which  the  brushes 
may  maintain  easy  but  sure  contact  Likewise  the  condi- 
tion to  be  met  by  the  brushes  and  their  attendant  mechanism 
is  that  they  maintain  sure  and  continuous  contact  with  the 
revolving  commutator,  at  the  same  time  being  well  con- 
nected to  the  stationary  conductor.  This  requires  that  the 
brush  shall  be  of  some  good  conducting  material,  or  that 
the  holder  grasp  it  as  near  as  practicable  ttt  the  corarau  tutor. 
The  brush  or  the  enclosing  holder  should  have  a  certain 
amount  of  springiness.  They  should  preferably  be  capable 
of  adjustment  while  running  without  opening  the 
circuit.  Much  ingenuity  has  becu  exercised  u[>on  the 
development  of  satisfactory  brushes  and  holders,  and  many 
excellunt  designs  are  to  be  found  on  different  machines. 

In  a  few  machines  the  brushes  are  made  to  bear  tangen- 
tially  u(>on  the  commutator^  but  in  most  cases  they  bear 
obliquely.  Tangential  brushes  have  only  a  small  surface 
of  contact  and  are  easily  kept  in  order.  The  principal  jjoints 
to  be  looked  after  are  to  see  that  the  brushes  do  not  get 
worn  through  at  the  line  of  contact,  and  that  thoy  retain 
their  elasticity  and  certainty  of  contact. 

With  the  brushes  set  at  an  angle  the  surfaces  of  contact 
with  the  commutator  are  wider,  being  usually  best  when 
equal  to  the  circumferential  width  of  one  commutator  bar. 
The  brushes  should  be  filed  off  square  and  bevelled  to  the 
desired  angle,  then  set  in  the  holders  or  clamps  so  that 
the  bevelled  surfaces  bear  evenly  upon  the  commutator  ; 
they  should  then  be  fastened  tightly  so  that  they  cannot 
work  loose  or  change  position,  and  the  springs  adjusted  to 
tho  proper  tension  for  securing  good  contact  with  tho 
miniauim  friction.  Tho  brushes  should  be  kept  clean  so 
as  to  make  good  electrical  contact  both  with  tho  commu- 
tator and  the  holders.  The  ends  should  not  be  allowed 
to  become  dirty,  rough,  or  ragged,  and  may  be  cleanod 
occiisionally  by  washing  in  benzine.  As  the  brushes  wear 
they  gradually  change  their  angle  and  their  position  on  the 
comnmtator  and  leave  the  non-sparking  point  They 
should,  therefore,  be  trimmed  occasionally  and  reset  Care 
must  be  tjtkon  that  the  brushos  touch  the  commutator  at 
dianiotrically  oj>{K)8ite  points,  and,  to  facilitate  resetting,  a 
pair  of  opposite  bai*s  should  bo  marked  with  a  centre  punch 
or  chisel  mark. 


«rr 


It  13  desirable,  especially  for  macfaine«  giring  Ur|i 
tity  of  current,  that  there  be  two  or  more  bnuhci  m 
both  to  reduce  the  resistance   by  increasing  the  i 
surface  between  brush  and  commutator,  and  ra 
operation  of  the  machine  will  not   be   entirely  l_^__ 
upon  the  proper  working  of  any  one  brush.    When  tte. 
more  than  one  bmsh  on  a  side  they  should  all  be  act  b 
line  so  as  not  to  cover  a  wider  angle  on  the  axmesc^ 
than  should  be  covered  by  any  one    brush,  aolev  m 
separation  of  brushes  is  part  of   the    means  for  rcgdi^' 
the  dynamo. 

*'  Carbon  brushes"  have  recently  come  intoquhepifc 
use  and  are  popular,  since  thoy  do  not  require  m  te- 
attention  and  care  as  those  of  cop;>er.     Thej  alio  nc. 
that   {Kvrt  of  the  sparking  due   to  the  shortr<ircQi^» 
armature  coils,  when  the  brushes  touch  two  adJaoMicr 
mutator  bars,  since  the  carbon  brushes  have  more  reuitc?. 
than  those  of  copper.     In  many  cases  the  carbon  hrak 
simply  replace  the  copper  ones,  and  are   used  in  iIm  bb 
holders,  but  more  frequently  special  holders  are  used 

When  the  commutator  is  in  good  order  and  the  Wu 
well  set,  so  that  there  is  little  sparking,  the  comBC 
will  acquire  a  glazed  surface,  and  will  run  for  monlk  ■ 
no  other  attention  than  being  occasionally  oileJ.  Tontei 
the  abrasion  between  commutator  and  brushes,  a  <mw 
amount  of  lubrication  is  desirable;  bat  this  should  rrtV 
excessive,  since  lubricators,  as  a  rule,  are  iasulaton»  u; 
their  presence  between  the  brushes  and  commutator,  err 
in  very  small  quantity,  introduces  injurious  reststaoei  i 
small  amount  of  resistance  from  this  source  is  lessobjecuoi 
able  with  high-tension  machines  than  vrith  lowta^OA 
Too  much  lubrication  will  prevent  the  brushes  from  nufc^ 
^ood  contact^  and  the  sparking  that  follows  will  cbtf  ^ 
oil  and  insulation,  and  cause  more  or  less  short<iKaita| 
of  the  commutator.  Some  makers  provide  autoiuu 
commutator  oilers,  but  for  moat  cases  occasional  wipiti;  t: 
the  oommutat-or  with  a  piece  of  cloth  or  felt  impngiaKl 
with  oil  or  vaseline  is  sufficient  For  low-tension  tudi» 
a  convenient  and  satisfactory  plan  ia  bo  put  a  drop  or  tr 
of  oil  on  a  clean  dnger,  shake  off  the  excess,  and  c-ub  Uk 
finger  over  the  commutator.     Some  of  the  i.  .  oka 

are  partially  composed  of  graphite,  which  :^i...^uC^  tbi 
desirable  amount  of  lubrication.  Another  plan  is  to  bofi 
the  carbons  in  vaseline,  which  will  serve  the  same  pQipB^ 
without  lessening  the  conductivity  of  the  hruah. 

When  the  surface  of  the  commutator  becomes  daik  tf^ 
dirty  it  should  bo  scoured  off  with  fine  saud-|)apet.  Tb 
commutator  should  not  be  allowed  to  get  dry,  since  ittiw 
scours,  and  there  is  more  or  less  cutting;  of  both  brush  ud 
commutator,  accompanied  with  undesirable  throwing  d 
copper  and  carbon  dust 

Conjitj-vdion. — This  can  be  suitably-  examined  under  tte 
heads  of  material,  workmanship,  balance  of  rotating  poT^ 
methods  of  manufacture,  and  insulation. 

Makrial  should  be  what  it  is  represented  to  be.  Then 
is  little  dant^er  of  an  efficient  dynamo  being  lacking  undtf 
this  head,  unless,  possibly,  a  flaw  be  found  in  the  shaft  or 
[mlley. 

Workniansliip  is  to  be  judged  from  the  stand  i»oint  ol  • 
machinist  who  has  a  knowledge  of  the  electrical   iuucuoiu 
of  the  different  parts.     An    eloctrical    machinitit    used 
dynamo  work  is  needed  to  find  flaws  in   workmanship. 

Balance. — It  is  very  important,  not  only  for  quiet  but  \{ 
continued  running,  that  the  revolving  portion  should  be 
good  running   balance.      If  the  armature   is  of   the 
pattern   on   a    long   shaft,    a   static   balance  will 
**  running  "  or  dynamic  balance.    If,  however,  the 
be  of  the  drum  pattern,  a  system  such  as  is  used  bj 
Alliance  Company  or  a  machine  of  the  character  dedgMii 
by  the  writer  should  be  used. 

Method  of  Manufacture:    (Gauge  or  IiUcrchatigrahle  S\ 
It  seems  hardly  creditable  that  in  thoao  times  and 
country  any   machine   made  iu  quantities   should 
made  to  gauge  ;  but  sometimes  it  is  a  fact  that  a  pout  of  • 
machine  **  made  to  gauge  "  breaks,  and    the  new  part 
not,  unaccountably  perhaps,  fit. 

Insulation. — Tho  insulation  of  any  machine    is   w 
designed  with  reference  to  the  E.M.F.,  and  for  safe 
in  a  dry  locality.     If  dampness   or  injiu'ious  vaixii 
excessive  heat    be  presout,  special   insulation   abi 
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led.  When  a  dynamo  has  become  wot  it  can  be 
but  by  means  of  a  current.  It  is  best  to  obtain  &ucb 
)t  from  an  oxLernal  source,  as  then  the  P.D.  between 
(Uous  portions  is  only  that  due  to  the  R,  and  not  that 
lied  in  such  portions  when  acting  as  a  dynamo.  If 
ft  not  of  importance,  it  can  bo  dried  with  more  safety 
ftcing  it  upon  a  boiler  and  having  the  core  of  the 
|t  rest  upon  the  shell  or  dome.  This  method  will^ 
illy,  take  two  weeks  to  dry  out  a  deep  winding. 
Ui  electrical  engineer  be  employed  to  examine  a 
fo,  he  may  not  actually  write  out  his  opinion  under 
of  the  above  headings.  He  will  determine  the 
{teristics  and  horse  power  consumed,  and  many  of  the 

rints  will  he  merely  considered  together  under  the 
excellent,  fair,  or  poor  in  electrical  or  mechanical 
li  or  in  both. 

jllectrical  engineer  who  has  not  had  enough  experience 
ip,  as  it  were,  intuitively  the  detail  feature  and  decide 
k  without  actual  analysis,  is  very  liable  to  a  more  or 
^ous  omission  and  regret  it  afterward,  unless  he 
ids  in  a  systematic  manner.  In  any  case  system  is 
^le,  and  clients  will  have  a  better  opinion  of  a  paper 
take  up  its  subject  and  deals  with  it  fully  and  com- 
Icively  than  if  generalities  only  be  presented,  and 
of  the  character  of  the  Delphic  oracle. 


FINCHLEY  LOCAL  BOARD. 


i 


NOTES-ELECTRICAL  AND   MECHANICAL 


I  THE  "  HANDIEST"  DRILLING  MACHINE. 

isrs.  W.  T.  Glover  and  Co.,  of  Manchester,  are  intro- 

{  a  new  and  improved  drilling  machine,  illustrated 


;b,  which  they  contend  is  the  handiest  machine  in 
rket  It  is  adapted  for  drilling  holes  from  «^j^in.  to 
diameter.  It  has  five  speeds,  and  a  movable  tabic, 
»n  be  turned  to  one  side  when  it  is  desirable  to  drill 
ig  resting  on  the  Hoor.  It  is  instantaneous  in  its 
toe  drill  being  brought  down  on  the  work  by  a 
pressure  of  the  foot  on  a  trOiidle,  thus  leaving  both 
&t  liberty  to  attend  to  the  work  being  ilone.  It 
on  its  own  table.  It  carries  a  long  strap,  and  thus 
m  more  than  ordinary  |K>wer,  and  considering  its 
kges  is  sold  at  a  very  low  price.  ItH  gross  weight  is 
and  net  weight  Icwt. 


The  following  rei>ort  has  been  presente<l  by  Mr.  Francis 
Sraythe,  the  engineer  and  survuyor  to  the  Hoard  : 

(icntlemon, — In  aocordAnce  with  the  iDstmctionft  of  your  com- 
mittee I  hog  to  report  as  followa  in  roeard  to  an  instaUation  of 
electric  lif^hting  for  the  p>iriHh  of  Finchley  and  the  probable  cost : 
If  an  olectrioourront  bo  comi^Kircd  to  water  bcini^  (itiin|>c(l  up  to  a 
certain  height  through  a  tube  or  pipe,  tho  following  are  the  unite 
used  in  electrical  science  to  repreeent  the  meutfureniont«  of  the 
various  forces  brought  into  play  : 

Volt.— The  me&sare  of  E.M.F. 

Am/mre. — Represents  the  ntrength  of  tho  current  in^electridty  or 
the  (ipeod  at  which  the  water  travels  through  the  pipe,  taking 
into  consideration   the  friction  caused   by  the  surface  of  the 
pipe  and  it«  inclination. 
M'o//. — The  measurement  of  the  amount  of  current  or  of  volume  of 
water.     The  E.M.F.  produced  by  1  Lh.p,  is  calculated  to  be 
746  watts. 
Ohm. — Tho  practical  unit  of  friction  or  reaifitanco  offered  to  the 
current  by  the  conducting  medium. 
It  is  obrious  tho  greater  the  inclination  and  the   rougher  the 
inside  surface  of  the  pii>e  through   which   the   water  is  jMiseed,  the 
greater  will  tho  flow  of  the  water  be  impeded.     So  it  is  with 
electricity  ;  tho  Hmollor  tho  sectional  area,  and  the  wor«e  the  con- 
iuctivo  power  of  the  material,  tho  greater  will  be  the  resistance. 
Tho  unit  of  measurement  acioptod   by  the  Board  of  Trade  is  a 
current  of  1,000  amporoa  flowing  under  an  E.M.F.  of  one  %'olt 
during  one  hour. 

The  different  forms  of  lamps  are  arc  lights,  electric  candles, 
semi  incandescent  lamps,  ana  incandescent  lights.  The  most 
[lowcrfulof  those  lights  are  the  arc  lam[)e,  which  may  bo  described 
an  follows:  If  a  conductor  is  cut,  and  a  small  space  left  between 
tho  two  ends  of  the  cut  conductor,  great  resistance  is  created  and 
intense  lieat  caused  by  the  current  forcing  ite  way  through  the 
intervening  space.  If  pieces  of  carbon,  with  pointed  ends  like  a 
sharpened  pencil,  are  attached  to  the  two  ends  of  the  conductor, 
anrl  the^e  pointed  ends  are  brought  close  to  one  another,  but  not 
allowed  to  touch,  n  brilliant  light,  called  tho  voltaic  arc,  is  pro- 
duced. In  order  to  keep  the  carbon  pointe  always  at  one  distance, 
varioua  mechanical  contrivances,  governed  by  the  electric  curreot, 
are  attochotl  to  tho  lamtJfl. 

Electric  candles  arc  somewhat  similar  to  arc  lights  ;  but  instead 
of  having  regiilators  attached  to  them  to  always  keep  the  carbon 
pencils  at  one  distance  from  one  another  as  they  burn  away,  have 
some  other  medium  to  pass  the  current  between  the  points  of  the 
carbons  ;  this  medium  would,  of  course,  be  a  bad  conductor  in 
order  to  cause  the  nocessary  resistance  to  produce  the  light. 

Semi-incandescent  lights  are  lamps  having  carbon  rods  pressing 
against  a  block  of  carbon  or  some  material  from  which  a  white 
heat  can  bo  obtained  without  in»tanlaiicous  dcetruction. 

Incandescent  lamps  are  lamps  which  have  an  intervening  space 
between  the  conducting  wire  filled  up  with  a  carbon  filament  of 
small  sectional  area.  This  intervening  space  being  in  an  hermeti- 
cally sealed  glass  globe,  from  which  the  air  has  been  excluded,  the 
filament  is  heated  without  being  destroyed,  as  it  would  inevitably 
be  if  it  wore  in  tho  oj>on  air. 

For  outdoor  illumination  the  arc  lamp  in  bv  far  thecheai>e8t  and 
most  effective  ;  as  a  rough  efttimato  one  indicated  power  may  be 
taken  to  be  able  to  give  a  light  of  1,'200  candles,  but  the  greater 
the  number  of  lamps  on  a  circuit  the  greater  will  bo  the  capa- 
bility of  the  indicated  horse-]>ower.  The  lamps  should  be  fixea  at 
soch  a  height  as  will  prevent  the  gh&re  from  anocting  the  eyesight, 
and  for  this  reason,  as  also  that  the  light  is  more  evenly  dis- 
tributed, it  is  best  to  have  less  powerful  lau)i>e  and  a  larger 
number  of  them.  By  so  doing,  the  poles  or  brackets  to  which  thoy 
are  fixed  need  not  bo  of  such  great  ncight.  The  cost  of  renewing 
the  carbons  amounts  to,  roughly,  about  Id.  per  hour. 

Incandescent  lights  of  8  c.p.  are  the  most  useful  for  indoor 
lighting.  It  is  much  the  best  to  have  a  number  of  small  lights 
th&n  have  tho  light  concentrated  in  a  lesser  number  of  lights  of 
higher  power:  first,  on  account  of  the  better  distribution  of  the  light, 
nnd  seconflly,  unlike  gas,  tho  electric  light  cannot  be  turned  down 
— one  must  have  the  full  light  or  none. 

An  export  would,  I  feel  sure,  advise  you  in  adopting  for  street 
lighting  a  combination  of  the  arc  lamp  and  the  incandescent  lamp. 
Whorover  the  latter  has  been  used  exclusively  for  outdoor  lighting 
it  has  turned  out  to  bo  a  failure  for  one  or  two  reasons  : 

1.  Tho  installation  has  been  in  the  hands  of  some  company  who, 
to  make  as  much  profit  out  of  it  as  po^ible,  always  overrate  the 
illuminating  {>owor  of  tho  lamps.  Tho  nmnufacturersof  tho  lamps 
do  the  same  thing. 

2.  The  idea  of  the  public  in  regard  to  electric  lighting  is  that  it 
is  a  most  brilliant  light,  not  thinking  it  is  measured  or  ought  to 
be  measured  tho  &ame  as  any  other  commodity  ;  they  are  therefore 
disappointed  if  they  do  not  get  a  more  brilliant  illuminant,  and 
are  rather  apt  to  make  comparimnH  that  are  not  favourable  to  the 
electric  light. 

3.  It  appears  to  me  the  incandescent  light  does  not  diffuse  its 
rays  to  tho  extent  of  gas  ;  for  instance,  an  incandescent  light  of 
eipial  intensity  to  a  gas  jet  will  bear  favourable  comparison  to  the 
jet  in  a,  room,  but  not  outride. 

Taking  all  these  things  into  consideration,  it  is  always  advisable 
to  subfitituto  in  street  or  public  lighting  a  lorgi^r  jiowor-lighl  in 
olecliio  lighting.  I  have  not  the  ("lightest  doubt  ihi»*  hiw  b»!on  the 
cause  uf  the  discontent  of  tho  public  when  electric  lighting  baa 
taken  the  place  of  gas. 
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There  nre  at  present  408  Umpe  in  the  dii^trict,  ami  in  ostimDt- 
iiiff  I  propose  to  pive  yon  tho  approximate  comparative  coat 
ofligliting  theae  408  lumps  only,  but  an  the  only  addition  to  this 
cost  for  the  prospective  lighting  required  to  be  done  will  be 
atiditiona  to  engines,  extrn  iDaiDs,  and  additional  worlcinp  exiMnses, 
as  buildingHf  chief  main!>,  etc.,  will  already  have  been  provided  for, 
I  propose  oIbo  to  pive  you  the  cost  of  what  will  liliely  bo  required. 
/public  and  private  lighting  be  combined. 

The  bar©  cost  of  lighting  Lno  existing  lamps  with  electric  lamps 
instead  of  gafi  jebe  irt,  in  my  opinion,  mllacious  ;  inasmuch  as  too 
initial  cost  per  lamp  would  be  much  more  in  an  extended  district 
as  Finchley  is,  than  if  private  lighting  be  provided  for,  as  th«  pro- 
vision  for  three  times  tno  (|uantitv  of  canaio-powor  would  cost  but. 
a  very  small  proportion  more.    Then,  again,  the  cost  per  hour  of  a 

fas  light  remains  constant,  no  matter  how  long  the  light  is 
eut  burning.  On  the  other  hand,  the  longer  the  electric 
lignt  is  kept  burning  the  chea[>er  it  becomes,  as  it  is  only 
a  question  of  extra  fuoli  wages  of  drivers,  and  a  little  more 
for  depreciation  ;  the  interest  on  capital  account  remains  the 
same.  I  mention  this  as  there  is  no  doubt  in  the  near  future 
the  lighting  will  be  kept  up  through  the  night.  I  might  also 
mention  tho  cost  of  production  of  electric  lighting  ig  being  rapidly 
cheaponod  by  improvemoiits  in  onginoa  cspeciauy  made  for  the 
purpose,  belting  and  dynamoH,  and  more  especially  in  the  lamps, 
and.  as  an  instance,  standard  works  of  two  years  ago  gave  V2i> 
candles  as  the  production  of  1  h.p.  indicated,  yet  at  the  present 
time  certain  electrical  companies  aro  producing  140  candles 
l>er  indicated  horse-power. 

As  the  financial  year  is  not  yet  endeti,  I  am  unable  to  give  the 
actual  cost,  but  during  the  year  ending  March '25th,  1890,  the  cost 
t>er  lump  was  £2.  Os.  6d.  per  tamp,  and  thin  multiplied  by  408 
laro[>s  will  be  £820.  4s.  Whereas  1  i.li.p.  may  be  taken  to  produce 
140  candles  in  incandescent  lamps,  the  same  power  would  bo  equal 
to  830  candles  of  arc  light.  This  being  *o,  1  should  recommend 
the  general  use  of  the  arc  light  in  all  the  main  thoroughfares, 
lejwing  certain  isolated  portions  of  the  district  to  be  lighted  by 
incandeecent  lights  ;  but  on  this  report  it  will  be  sufhcient  for 
your  purpose  to  give  an  approximate  cost  of  an  instaUation.  I 
will  therefore  simply  provide  for  a  substitution  of  .Tic. p.  glow 
lamits  in  the  place  of  our  present  5ft.  per  hour  14-candle  gas  jeta 
used  in  Htreet  lamps. 

As  the  district  of  Finchley  is  a  straggling  one,  and  there  would 
be  a  large  length  of  unproductive  main,  1  should  certainly  recom- 
mend an  alternating  current  of  high  tension,  with  the  use  of 
transformora,  as  being  the  cheaiteat  system,  and  my  estimates 
would  be  ba»ed  on  this  system. 

The  following  is  my  estimate  for  lighting  the  existing  40H 
Umpe  with  32c.p.  glow  lights  :  £      e.  d. 

Site,  building,  sotting  boilers   1.200    0    0 

Three  60  i.h.p.  enginos  and  boUere 2,200    0    0 

Two  dynamos 375    0    0 

Mains 9,000    0    0 

Wiring  and  connecting  lamps 408     0    0 

Fixing  machinery,  etc , ,,.,...,        200    0    0 

Transformers,  tube  well,  etc 400    0    0 

Law  and  other  costs 217     0    0 

£14,000  0  0 
Annual  expenses — 

Repayment  loan  and  interest  jCI, 400  at  £5.  8b.  Od 761  5  0 

Fuel 230  0  0 

Engine  driver  and  lamp  attendant 150  0  0 

Stoker  and  help  to  lamp  attendant ..; 50  0  0 

Renewals  of  Blaments,  |jainting  lamps   , 60  0  0 

£1,251     5    0 

£1,251.  58.  divided  among  408  lamps 3     14 

Deduct  existing  cost    2    0    6 

Cost  of  electric  light  over  gas  £1     0     10 

It  must  be  remembered,  however,  that  at  present  tho  lamps  arc 
only  lighted  for  eight  months  in  the  year,  and  then  only  until 
midnigiit,  and  us  no  doubt  they  will  have  to  bo  kept  alight  all 
night  the  year  round,  it  will  mean  a  further  coat  of  Os.  6d.  per 
lump,  but  only  about  half  that  for  the  electric  light. 

In  ordor  to  bo  able  to  make  an  estimate  for  private  lighting,  I 
have  obtained  the  following  returns— viz.  : 

Houses  assessed  at  X30  but  under  £40   £415 

Houses  assessed  at  £40  but  under  £50 .11.*) 

Houses  assessed  at  £rfO  and  above    400 

415  houses  I  estimate  will  have  four  jets k  1,^60 

313  bouses  I  estimate  will  have  six  jets  wl.SvS 

409  houses  I  estimate  will  have  nine  jets    ^.3,681 

Total £7.219 

The  following  is  the  result  of  enquiries  in  regard  to  churches, 
schools,  and  public  places : 

Total  number  lights.      Gas  conanmed.      Cost  per  annam. 
2.*J40.  2,471.000ft.  £523.  os.  Ud. 

Assuming  that  one-fourth  of  the  above  number  of  lights  will  ho 
requirefl  ovur  and  abovo  the  public  tamps,  this  will  give,  soy, 
3,000  lights  (private)  to  be  providoi  for  in  the  installation.  An 
eight-candle  incandefucentlamp  will  ligliL  interiors  etiunlly  as  wolK 
if  not  bettor,  than  tho  ^a«  jets,  as  suppHwl  in  Finchley,  so  that  1 
shall  estimate  for  that  light. 

Tho  toUowing  is  an  approximate  cstiiuato  of  tho  cost  of  pro- 
viding for  an  installation  of  3,000  Hcandlo  and  408  32-candle 
iDcandescent  tights  : 


Site,  buildings,  setting  boilers -.. 

Four  l()0-h,p.  indicated  compound  en^fiea  and  boiler*  te 

in  reserve) *.... 

Four  dynamos  (one  in  reserve) 

Mains,  transformers,  etc 

Wiring  and  connecting  lamps 

Fixing  machinery,  piping,  etc 

Law  and  other  costs,  including  sinking  tube  well ... 


Total 


Annual  expense — 
Repayment  of  principal  and  interest  upon   £19,000 

borrowed  at  30  years,  at  £5.  Se.  Od.  per  cent.   

Fuel,  oil,  etc « 

Electrician 

Engine  driver    

Stoker  and  lamp  cleaner ~ 

Renewal  of  filaments  and  i>ainting  oolamna  


Add  unforeseen  expenses 


The  new  streets  will  be  completed  next  summer,  ai 
odd  about  40  more  lamps  to  the  present  nan:iber. 

In  the  above  estimate  I  have  allowed  onlr  for  ti 
number  of  lamps  for  street  lighting,  as  At  the  firet 
installation  there  would  be  a  Bmaller  quantity  of  I 
private  purposes  than  that  provided  for  in  eatinoateL 

The  electrician  would  be  employed  a  portion  of  his  til 
intending  connection  to  private  housee.  and   would  be 
that  account  when  so  occupied. 

Tho  following  would  be  the  receipts  from  a  supply  of 
of  Sep.,  allowing  300  c&ndles  per  oour/ which  is  nearij 
to  tho  Board  of  Trade  unit : 

3,CK)0  lights  multiplied  bv  8  candles  =  24,000  candtes 

24,000  candles  multipHea  by  4  hours  per  day  =  OBJ 

burnt  per  day. 

6U.0O0  candlee  multiplied  by  365  days  =  35.040.1 
burnt  per  year. 

Divide  35,040,000  by  300  =  116,800  Board  of  Trade  1 

116,800  multiplied  by  6d =  £2,920  total 

Deduct  for  depreciation 0*20 

Actual  estimated  revenue £2,000 

This  leaves  a  difference  of  £500  between  annual  exnoi 
receipts,  which  would    be  the  cost  of  lightine   public  li 
will  oe  noticed   I  have  charged  Cd.  per  unit  for  private 
this  would  be  e(]uivalent  to  gas  at  38.  6d.  per  l,0(JUft.    M 

The  following  are  the  systems  of  electric  lighting :     I 

Direct  Suppftf.^3y  this  system  mains  are  laid  from 
number  of  central  stations.  The  current  Is  then  sappi 
to  the  houses  at  alowE.M.F. ,  but  tho  large  cost  of  the  oaai 
it  only  practical  for  supplying  the  current  within  a  short 
of  the  station. 

Tranfifoi-mer  System. — The  current  is  conveyed  at  a  high 
along  tho  mains  to  converters  where  requirecf,  by  which  t^ 
is  reduced  for  domestic  supply.  i 

The  AccximjUntor  System. — The  current  is  generated  m 
8  ation  and  conveyed  to  distributing  stations^  wherv 
accumulators,  from  which  it  i?  again  distributed  at  a  low 
to  the  various  houses.  By  this  means  a  reserve  supply 
obtained,  and  incandescent  lamps  last  longer  on  aoooi 
even  tension  to  be  obtained  by  the  aid  of  the  accumulato 
is,  however,  a  loss  of,  say,  30  per  cent,  from  the  use  of  tb« 
lators. 

For  an  installation  in  a  scattered  district  like  Finchley. 
doubt  the  transformer  or  accumulator  system  would  be  a 


EXCURSIONS  TO  THB  CHICAGO  EXHIB! 


\ 


Many  of  our  readers  may  be  interested  in  knowing  that 
mittee  of  the  Polytechnic  Institution,  Regent-street,  Loi 
adding  to  their  already  unique  series  of  continental  toon 
the  Chicago  Exhibition  in  1893,  specially  intended  for 
men  and  others  whose  means  will  not  perniit  of  visititifi 
World  under  ordinary  circumstances.  The  authorities  ha* 
entered  into  a  contract  with  the  Inman  Steamship  Con 
which  means  those  who  participate  in  these  excursions  « 
by  the  faeleet  vessels  afloat.  Parties  will  leave  Li  von 
during  the  months  of  June,  July,  and  early  part  of 
the  magnificent  steamers  *'City  of  Paris,"  "'City  of  ~ 
"City  of  Chicago."  "City  of  Berlin,"  and 
these  fast  vessels  the  whole  tour  will  bo  able  to 
plished  within  one  month.  The  proposed  arrangements  i 
days  shall  be  spent  in  New  York,  a  visit  to  Philadel 
Washington  wilt  also  be  made,  proceeding  from  thence  to 
where  each  porty  will  be  allocated  for  six  or  seven  days.  1 
journey  will  be  continued  through  Buflalo  to  Niaeam.  vi 
world  famous  falls,  the  journey  back  to  New  York] 
down  Lho  Hudson  river,  tho  views  along  which  com|] 
the  grnudest  scenery  imaginable.  Tho  committee 
whole  round  excursion,  including  accommodation  fort 
will  not  exceed  25  guineas,  which  is  only  slightly  aboveJ 
the  ocean  journey  alone  during  the  season  by  the 
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igetnenU  have  be«n  made  thas  early  to  enable  those  who  deeire 
I  take  part  to  put  by  eo  much  (^r  week  towards  the  required 
aouDt ;  also  to  enable  many  who  have,  as  a  rule,  but  a  fortnight's 
oliday,  to  fore^^o  their  holiday  next  year,  and  get  a  special 
•Uday  of  one  month  in  1803.  Already  over  half  the  places  have 
^•en  applied  for,  and  any  of  our  readers  who  are  desirous  of 
ftkinj;  part  in  these  trips  should  send  in  tbcir  application  to  the 
*olyiochnic  without  delay.  Mr.  Doujjlas  Ho^jj  (the  son  of  Mr, 
hiinton  Hogg,  the  president  of  the  Polytechnic)  and  Mr,  Mitchell, 
be  secretary  of  the  I'olytechnic,  leave  Kngland  shortly  to  complete 
)  Trans-Atlantic  arran(?ements.  Ijmt  year  sr>ecial  series  of 
^oarsions  were  run  to  Norway,  Madeira,  the  Ardennes,  Switxer- 
jNid,  etc.,  and  during  the  last  three  years  over  9,(KK)  persons  have 
iarticipated  in  the  excursion  arrangements  of  this  well-known 
Ustitution. 


LONDON  COUNTY  COUNCIL* 
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The  Highways  Committee  of  the  London  Cotmty  Council, 
at  the  meeting  on  November  3,  presented  the  following 
ticea  under  Electric  Lighting  Acta  and  Orders : 

We  have  considered  a  notice,  dated   16th  October,  1K91,  from 

16    London    Electric  Supply   Cor^ioration    of    intention   to   lay 
tribnting  mains,  consisting  of  concentric  lead-covered  cables  in 

m  pipes  in  Glaashousestreet.     There  is  nothing  unusual  iu  what 

pvopoBed.  and  we  recommend  : 

That  the  sanction  of  the  Council  be  given  to  the  works 
referred  to  in  the  notice,  dated  l&th  October,  1891,  of  the 
London  Eloctric  Supply  Corporation,  afun  condition  that 
the  company  do,  before  commonoing  the  work  under  this 
notice,  submit  for  the  approval  of  the  oomniittee  the  draw- 
ings of  any  boxes  which  it  mav  desire  to  construct ;  and  do 
give  two  days*  notice  to  the  Council's  chief  engineer  before 
commencing  any  of  the  works  ;  that  the  mama  be  laid  under 
the  footways,  and  bo  kept  9in.  below  the  under  side  of  the 
paving  wherever  ib  is  found  practicable  to  do  so ;  that, 
where  the  mains  cross  the  carriageways  they  be  kept  at  the 
same  depth  below  the  concrete  or  the  road  material  as  the  case 
may  be  ;  that  all  pi[>es  or  openincrs  from  or  into  the  boxes 
shall  be  of  such  shape  as  to  remox'e  all  risk  of  injury  to  the 
covering  of  the  cables  ;  that  all  cables  crossing  the  boxes  shall 
bo  supported  from  below  In  the  boxes ;  that  all  service  lines 
or  small  cables  shall  be  protected  where  leaving  the  boxes  by 
an  extra  load  covering,  or  by  wooden  §top[>en?,  und  shall  also 
have  a  copper  wire  of  suiUcient  siite  curried  from  the  service  to 
the  main  cable  in  good  connection  with  the  lead  or  iron  outer 
casing  ;  and  that  the  ends  of  all  mains  terminating  elsewhere 
than  in  a  box  shall  be  securely  protected  by  iron  eaj»)  in 
addition  to  any  other  covering. 

Two  noticGH,  datwl  15th  and  2l8L  October,  1891,  resiioctively, 
have  been  given  by  the  Notting  Hill  Electric  Lightinjj  Lompany, 
of  intention  to  lay  mains — (1}  cro««ng  Westbourne-grove,  and  {2) 
in  t'olace-gardens-terrace  and  Brunswick-square,  The  pro(K>scd 
works  are  of  the  ordinary  charaober,  and  we  recommend  : 

That   the   sanction  of   the  Council  be  given  to  the  works 

referred  to  in  the  two  notices,  dated  October  16th  and  2l8t, 

1801,   respectively,  of    the  Netting   Hill   Electric    Lighting 

Company,    upon  condition   that  the    company   do   give  two 

days    notice  to    the    Council's  chief    engineer    before  coai- 

mencing   the  work  ;    that    the    cover-stones  of   the   culverts 

andor  *A>in.    wide   shall   be  not  less    than   2in.    thick,  and  of 

the  wider  culverts  not   less  than  2^in.  ;  and   that  whore  the 

culvert  crosses  the  carriageway,  there  shRll  be  at  least  9in. 

thickness  of  TortUnd  cement  concrete  above  the  cover>Btones 

of  the  culvert,  in  luJdition  to  the  road  material. 

The  Westminster  Electric  Supply  Corporation  has  given  notice, 

dated  October  I7th,  m*)l,  of  intention  to  lay  mains  in  C'astlelnne, 

WoBbminster.     There  is  no  objootion  to  the  proposed  works,  and 

sre  recommend  : 

Tlmt  the  consent  of  the  Council  be  given  to  the  works 
referred  to  in  the  notice,  dated  October  I7th,  1891,  of  the 
VVestniinstor  Electric  Supply  ror[»oration,  n|>on  foiidition 
that  the  company  do  give  two  dayn'  notice  to  the  (^ounctra 
chief  ongincor  before  commencing  the  works  ;  that  the  mains 
be  laid  under  the  footways  wherever  it  is  found  practicable  to 
do  BO  ;  and  that  the  covers  of  the  street  boxes  to  be  used  shall 
consist  of  iron  frames  6llod  in  with  materiil  to  suit  the  (uiving. 

We  have  also  to  report  the  receipt  of  the  following  notices  given 
in  accordance  with  tno  resolution  of  the  Council  to  accept  four 
days'  (instead  of  one  month's)  notice  in  resiiecb  of  the  laying  of 
service  lines  from  mains  already  laid. 

From  the  St.  James  and  PiUl  Mall  Electric  Lighting  Company  : 
16th  October,  1M91.  to  57.  Pall-mall ;  ITth,  to  2;i.  Piccadilly  ;  2Uth, 
to  172,  R^fentstroot ;  Mr.  T.  Hodgkinson's.  Pall-mall- place;  and 
the  Storeoficopic  Company's  premises,  (ilajv^housc-stroet ;  21at,  to 
210  and  211,  Piccadilly  ;  and  18  and  19,  Pall-mall  ;  27th,  to  &9, 
Rorent- street ;  29th,  to  151,  Regent-street. 

From  the  London  Electric  Supply  CoriM>ration  :  16lh  October, 
IdOl,  to  152,  WeetTiinster  Bridge-road,  and  to  131,  Newington- 
causeway,  and  120  and  132.  Horough  High-street ;  16th,  to  the 
Surrey  Theatre;  26th,  to  the  Council's  oHices,  Union-road,  21, 
Parliament- street,  4,  Dover- street,  and  the  Alhambra  Theatre  ; 
28th,  to  22,  Old  Bond-street,  and  King's  Head  Inn,  Borough  High- 
street  ;  29th,  to  14  and  15,  Cockspur-street. 


COMPANIES'  MEETINGS. 


CROMPTON  AND  CO. 

An  extraordinary  general  meeting  of  this  Company  was  held  at 
the  offices.  Mansion  House-buihlings,  E.C.,  on  Tuesday,  for  the 
purpose  of  approving  a  resolution  increasing  the  capital  of  the 
Com[>any  by  tno  iwuo  of  preference  shares. 

Mr.  H.  X.  Crompton,  chairman,  presided,  and  explained  the 
reasons  for  increasing  the  capital.  Three  years  ago  the  Company 
was  a  private  partnership,  which  began  with  small  beginnings  and 
got  to  occupy  a  not  inconsiderable  i»08ition.  The  growth  of  the 
busineas  since  it  had  been  taken  over  by  the  Comimny  had  been 
continuous,  and  quite  as  rapid,  if  not  more  so,  than  when  it  was  a 
private  concern.  The  turnover  had  advanced  by  Iea[.)S  and  bouuds. 
Each  year  the  porcontAge  of  increase  had  been  very  large,  .30, 40.  and 
50  [)er  cent.  It  now  stood  at  a  figure  two  and  a  h^f  times  what 
It  was  under  private  management.  W  hen  it  was  turned 
into  a  Company,  the  calculations  were  based  upon  no  duch  rate  of 
increase,  and  so  they  hod  found  themselves  crippled,  and  had 
had  to  refuse  valuable  orders  because  they  haa  not  sut^cicnt 
working  capital  to  carry  them  out.  He  did  not  mean  that  they 
had  had  to  refuse  all  orders,  but  only  such  as  ret^uirod  a  consider- 
able amount  of  working  capital  to  execute.  Considering  that  their 
present  capital  had  been  invested  in  such  a  satisfactory  manner  ; 
considering  that  not  only  had  the  preference  interest  been  easily 
earned,  but  that  there  hatl  been  a  large  margin  over  to 
pay  a  dividend  on  the  ordinary  shares,  be  thought  it  was 
evident  that  further  capital  must  be  raised.  After  con- 
eidenng  the  various  means  of  doing  this,  the  Directors  had 
decided,  after  obtaining  comjietent  ad\-ice,  to  increase  the 
preference  capital.  When  they  had  plenty  of  capital  they  could 
pay  cash  for  all  their  materials,  and  so  get  the  benefit  of  consider- 
able discounts.  The  [lersons  most  affected  by  this  increase  of 
capital  were  the  ordinary  sharcholdors,  who  in  this  Company  were 
very  few,  consisting  entirely  of  the  old  owners  of  the  firm— that 
was  Mr.  Albright  and  himself  (Mr.  Crompton).  They  could  not 
possibly  have  sanctioned  this  step  without  carefully  weighing  the 
cost,  and  the  effect  it  would  have  upon  them.  Having  done  this, 
they  had  come  to  the  conclusion  that  they  were  justitiod  in  sanc- 
tioning the  increase,and  that  they  would  juirticipate  in  the  benefits. 
It  had  been  suggested  to  the  Boar<i  that  the  new  shares  sliould  be 
issued  at  n  premium,  but  thoy  had  thought  it  better  to  divide  them 
into  two  i>arts,  and  issue  5,0(X)  at  j)ar  (their  present  preference 
shares  being  at  a  couHidorable  premium)  and  the  Directors 
would  consider  whether  they  should  issue  the  remainder  at  a 
premium  or  not.  They  had  obtained  the  opinion  of  the  share- 
noldei's  on  tho  matter  by  proxies,  and  they  had  received  proxies 
for  more  than  thrccHpiartcrs  of  tho  shares.  He  then  moved  a 
resolution  increasing  the  capital  by  the  issue  of  10,*KK)  preference 
shares  of  £5  each,  to  rank  ;>ari  ]vnutn  with  existing  preference 
shares,  and  to  be  issued  as  tho  Directors  may  think  fit. 

This  was  seconded  by  Mr.  J.  W*  A11»rtglit,  and  carried 
unanimously. 

There  was  no  other  business  before  the  meeting. 


MONTEVIDEO  TELEPHONE  COMPANY. 
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The  ordinary  general  meeting  of  this  Company  was  held  on 
Friday  last  at  the  offices,  Abchurcb-lane,  E.C. 

BIr.  Arthur  Holland  presided,  and  said  that  the  accounts,  com- 
pared with  those  of  the  previous  year,  ehowed  that  the  subscrip- 
tions had  diminished  by  jC*2,0(>4,  while  tho  I^ondon  oxpensos  hud 
risen  by  £7r),  and  those  at  Montevideo  by  £1,051.  They  had 
written  off  for  bad  and  doubtful  debts  last  year  £660,  and  this 
year  £852.  Thoy  had  also  incurred  a  loss  of  £3^i2,  owing  to  defal 
cations  on  tho  part  of  their  coHector  at  Montevideo.     The  conse- 

3uence  wiui  that  the  net  profits  during  the  lost  12  months  had 
iminished  by  £5,:W1.  Tue  number  of  subscribers  who  had  left 
bhcm  was  500,  but  315  others  hnrl  joined  them.  As  to  the  future, 
much  would,  of  course,  dei>end  uf3on  the  state  of  Uruguay,  and 
upon  the  harvest  and  wool  clip  on  the  River  Plate.  He  concluded 
by  moving  the  adoption  of  the  report. 

The  motion  wiis  seconded  by  Mr.  T.  D.  Peters,  and  adopted. 


COMPANIES'  REPORTS, 


WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY. 

The  report  of  tho  Directors  for  tho  hiilf-year  ende<l  Juno  30, 
1891,  states  that  tho  total  earnings  amounted!  to  £104,962,  an 
increase  of  £15,1 16  comjiared  with  tne  half  year  to  June  30,  1690. 
From  the  above  total  oamings  has  been  deducted  the  sum  of 
£11,121,  paid  in  respect  of  traflio  receipts  between  March,  1889, 
and  December,  1890,  bithorto  underdisputo.  The  working expenBM 
amounted  to  £3H,ti.^,  a  decrease  of  £1,87».  Including  tneamooiit 
brought  forward  from  1800  (£6,070)  and  tho  dividend  received 
u[jon  the  shares  held  in  the  Platino  Company  to  June  30,  the 
balance  to  the  credit  of  the  revenue  account  is  £79,7H2,  from 
which  has  to  bo  deducted  £12,866  for  debentuio  mterest  and 
£6,233  for  the  debenture  re<lemption  fund,  leaving  £60,682,  of 
which  £25,000  has  been  placed  to  the  reserve  fund.  This  loaves 
£35,682.  The  Directors  recommend  the  payment  of  a  dividend  of 
6e,  per  shore,  free  of  income  tax,  on  the  ordinary  shares  for  the 
half-year,  being  at  the  rate  of  4  per  cent,  per  annum,  carryinff 
iorwird  £6,470,  *^  '         ^    » 
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CITY    NOTES. 

Xaatera  Tele^TAph  Company.— The  receipts  for  October  were 
£6<),7H4,  ofl  a^rtin^t  toO.oSi)  for  the  same  i>ericwlof  IH9(),  an  iticreaae 
of  ill, 195. 

Cuba  SnbmArine  TeUgraph  Company.— The  eBtimated  receipts 
for  October  were  £3,200,  as  compared  with  £8,310  in  the  corre- 
iponding  month  of  lacit  year. 

Direct  Spaziiali  Telegraph  Company. — The  receipts  for 
October  amounted  to  £'J,43fi,  .xa  af^aini^t  £'2,779  in  the  same  jieriod 
of  1800,  ahowing  a  decrease  of  C34.'L 

Kastem  Extension  Telegraph  Company. --The  reoeipta  for 
October  amounted  to  £4^,^40,  as  a^jninst,  £47,117  in  the  corre- 
spondini?  period,  ehowinj^  a  decrease  of  £4,.ST1. 

Great  Northern  Telegraph  Company.  — Tho  receiptp  for 
October  wore  £'24,4(h:»,  iniikmt^  the  total  ninco  January  1  £-':i7.H00, 
against  £232,H(XI  in  the  corresponding  period  of  iH(X),  and  £*>>y,*JO0 
in  IS80. 

City  and  Sonth  l^ndon  Railway.— The  receipts  for  the  week 
ending  November  1  were  £80*J,  as  compared  with  £756 for  the  week 
ending  October  25.  The  total  receipts  for  the  four  weeks  ending 
on  the  latter  date  were  £H,045. 

BualnoM  Notice.  — Messrs.  (i.  E.  1 'el lis  and  Co.,  engineore  and 
boilflr  makers,  r.«dsani- street  Works,  Birmingham,  inform  us  that 
on  Monday  next  they  will  open  a  London  olfice  at  Westminster- 
chambers,  9,  Victoria-street,  S.  W.,  under  the  management  of  their 
London  representative,  Mr.  W.  Crawford,  in  order  to  provide  the 
nece&sary  facilities  for  their  rapidlyincreaslug  London  business. 


PROVISIONAL  PATENTS,  1891. 


OOTOUEIt  26. 
18421.  A   new   or   improved   electric    lighting   system.     Jame« 

Moirill     Oiinos,    Norfolk     House,    Norfolk-street,    Strand, 
London.     (Sylvanus  L.  Trippe,  United  States). 

OCTOBEK  *27. 
18423.  An     Improved     telophone     combination.       Sir     Charlefl 
Stewart  Forbes,  Bdronet,  21,  Finsburyi>avcmont»  London. 

18431.  Improvements  In  secondary  batteries.  Montgomery 
Woddell,  Justus  Bufikley  Entz,  and  William  AUretl 
Phillit*,  70,  Market-street,  Manchester.  (Complete 
specification.) 

18432.  A  portable  elootrlo  Ulnmlnatiog  advertisement.  Sarah 
Jane  RoUason,  50,  Goldhuret-torraco,  South  H/impateitd, 
London. 

18436.  Improved  apparatus  for  measuring  and  recording 
sleotrlo  currents.  Sir  William  Thomson,  154,  St. 
Vincent-street,  Glasgow. 

18451.  Improvements  in  telephonic  switolUng  apparatus. 
Alfred  Rosling  Bennett,  22,  St.  Alban's-road,  Harlesden, 
London. 

18477*  A  depolarising  liquid  for  galvanic  batteries.  Oscar 
Schlesingcr,  77,  Chancery-lane,  London. 

18506.  A  now  or  improved  olootrio  circuit  controller  or 
appliance.  William  Bingham  Cleveland,  34,  Southampton- 
buildings,  London. 

18510.  Improved  electrical  apparatus  for  Indicating  the  time 
at  which  workmen's  or  other  tickets  or  the  like  were 
placed  therein.  Frederick  August  Kohl  and  Charles 
Potthoff,  9,  Warwick-court,  Cray's  Inn,  Lrondon, 

18522.  Improved  method  of  and  apparatus  for  welding  or 
working  metals  eleotrieally.  William  Fhilli]^  Thorn  [^on» 
0,  Lord-slrcot,  LiverjHJol.  (Charles  L.  Collin,  United 
States. )     (Complete  6|:>ecitication.) 

18524.  Improvomonts  in  insulators  or  imat^ift^jng  supports  for 
elootrio  oonduotors.  V\'illlam  Fhillips  Thompson,  6, 
Lord-street,  Liverpool.  (Robert  Hewitt  and  Franklin 
Leonard  Poi>o,  United  States.) 

OcTonEB  28. 
18534.  Improvements     in     elootrlo     tolophonlo     instruments. 

Alexander  Morr,  70,  Market-street.  Manchester. 
18551.  Improvomonts  In  or   relating   to   eleotrieal  tormlnals. 

Charles  James  Hull,  4.^3,  Strand,  London. 
18595.  Improvements  in  electric  meters.    Haydn  Thies  Harrison 

and  George  W^illiam  Budd,  4t),  Liricoln's-inn-fields,  London, 
18597.  Improvements    in     elootrolysis.       Emile    Andreoli.    28, 

H&tton-gardoo,  London.     (Complete specification.) 

OCTODIR  29. 

18626.  Improvements  in  the  oonstmction  of  eleotrodes  for  use 
in  the  electrolysis  of  solutions.  James  Charles  Kichard^on, 
*23,  Clarcmontwiunre,  Clorkenwell,  London. 

18627.  Improvomonts  relating  to  eiootrodes  to  be  used  in  the 
electrolysis  of  solutions.  James  Charles  Richardson, 
2.3,  Claremont  ef[aara,  Clerkenwell,  London. 

18629.  Improvomonts  in  eleotrls  dvnamos  and  motors.  William 
TerreU  *  *.  Sunb'  '^rs,  Bradford,  Vorkshiro. 

18646.  Imp  "^It  *id  dynamo  machines. 

3eD  'hiawick,  Midfffstx. 


1864!.  Improvements    Is     oleotrtoal     sppararoai 

Frederick  Kelly,  77,   Colmore-row,    Bir 

plete  sjkecifioatioD. ) 
18650.  Improvements   In  electrical    s^rltclwa.    Thej 

Aoc'Cf*!ioriea    Company,     Limited, 

London. 
18653.  Improvements    in    moans,    electrically 

retarding  and  arresting  the  motion  of  i 

also    to    tramoars.     Nakle    Shagouri  and  Joi 

Ualc,  Bristol  Bankbuildinga,  Bristol. 

October  30. 

18714.  Improvomonts  in  the  regulation  of  gas  and 

for  electric  lighting  purposes.      Francis  Edwvd 

and  Simon  Coyle,    19,  Great  (.'Corge- street,  W 

London. 
18716.  Improvements  in  eleotridty   met«r«.      Artfai 

2*),  Park. orescent,  Brighton. 
18721.  Improvements  in  portable  electric 

domestic  use  and  other  purposes.      James 

buildings,  George-street,  Sheffield. 
18723.  Improvements  relating  to  rcsistonoe  trmxam 

used  for  electrical  purposes.      Charles   Scoti 

Woodliou^e    and     Kawson     United,      Limited, 

Victoria-street,   London. 
18726.  Improvements  In  the  oeres  of  elootrlo  eelln. 

Marr  and  Arthur  Thomas  Collier,  70,  Market-| 

Chester. 
18733.  Improvements  in  and  oonnected  iwltli  eleetrl^ 

apparatus.      Alexander  Mair  and  Arthur  ' 

70,  Market-street,  Manchester. 
18771'  Improvements  in  elootrlo  railway 

Fils,  47,  Lioooln's-inn-fields,  London. 
18775.  Improvements  in  eleotrio  bell  indioatora. 

and  Co.,  Limited,  George  Sylvc-ster    Orimstgo. 

Perrett,  28,  Southampton-buildings,  London. 

OtTOBKR  31. 

18784.   Improvements     in    olectrioal     moAotirUag    i 
dycnmo-clectrlo  machines,  registering  i 
transformer    switches      James    Swinburne    fl 
Foi-Bourne,  Broom  Hall  Works,  Tetldington,  '. 

188U1.  Improvements  In    electrio  arc   lamps      The 
Smith,  2,  East  parade,  Leeds. 

1SS34.  A  novel  application  of  electricity  to  domest 
Alexander  Howlinson  and  Waiter  Juuies  >i« 
Ann's-square,  Manchester. 

1S837.  Improved  means    for  supporting    overliead 
conductors  round  curves  for  electrio  mllwaj 
ways.     Siemens    Bros,    and    Co. ,     Limited^ 
buildings,  London.     (Siemens  and  Halske, 


15777. 
16821. 
17266. 
1755H. 
17829. 
17851. 
18206. 
20043, 


3404. 
12S9S 
13627 
i:S936 
1423-1 
14378 
14962, 


SPECIFICATIONS  PUBLISHED 

1890. 
Kleetrlo  meters.     Mills.     (Blein).     8d. 
Produoing  light  by  Inoandesoenoe.     Hoakin* 
Klectric  railways.     FuU.     (Richter.)     tkL 
Testing  electric  wires.     Rathboue.     iSd. 
Incandescent  lampbolders.     Cbaniock.     (Chan 
£lectrlc  fire,  etc.,  indicating  apparatus.      Binkc 
Dynamo*elcctric  gonorators,  etc.     Duvirs  and  Sto 

Telephones  and  mechaniosl  signals.      Aikders  an 
8d. 

1891. 
Telephone  switches       Elliott  and  Furtodo. 
Slectrlc  deposition  of  copper.     Parker.      8d. 
Klectric  current  motor.     Brain  and  Aroot. 
£lcotrlc  motors.     Kinter.     8d. 
Elootrlo  railways.     Cattori.     8d. 
Are  light  oarb  ns.     <;arland.     Md. 
Telephones.      Brown.     Gd. 


C0MPAM1£S'  STOCK  AND  SUABi£ 


Ksnw 


Brush  Co , 

—  Prof.     , 

India  Riibber,  Gutu  Percha  k  Telegraph  Co. 

House-to-House       

MetrojioliraD  Klectric  Supply    

Loudon  Klectric  Supply     

Swan  United    

St.  James'     

NstioDsl  Telephone 
Klectric  Constmction. 
Wostminster  Electric. 

Liverpool  Electric  Supply 
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NOTES. 


Durban    ia  to   be  lighted    by   electric  light  on    the 
[Thora son- Houston  system. 

ICdiaon'a  Patents. — In  a  recent  interview,  Edison 
says  he  has  never  made  anything  oat  of  his  European 
patents. 

^Xnstitntion  Dinner. — The  annual  dinner  of  the  InBti- 
Ition  of  Eloctrical  Engineers  takes  place  to-night  at  the 
Criterion  Restaurant  at  7  p.m. 

XiUbrioation. — We  have  received  a  neat  pamphlet  on 
••Lubrication — Oil  to  Save  Power  "from  the  Yucuum  Oil 
Con){)any,  The  Albany,  Liverpool. 

Spanish  Technioal  Review. — We  are  in  receipt  of 
the  IkCmUi  Tccnoiogico  Industrial^  the  monthly  publication 
of  the  Association  of  Industrial  Eni^ineers  of  Barcelona. 

^       Eleotrio    Printing, — The  presses    upon    which    the 
^  Western  Ehxtrkmn  is  printed  are  now  run  by  eloetricity.    A 

f25-h.p.  Edison  electric  motor  is  used,  current  being  supplied 
from  the  Chicago  Edison  Company. 
New  Bosiness* — We  hear  that  Mr.  George  North  has 
resigned  his  appointment  with  Woodhouse  and  Rawson 
United,  Limited,  in  order  to  commence  business  on  his 
own  account  at  90»  Queen-street,  E.C. 

Paddington, — The  Paddington  Vestry  has  decided  to 
accept  the  oiler  of  the  Metropolitan   Electric  Light  Com- 
pany to  supply  all  buildings  in  Paddington  with  electric 
aergy  at  7d.  per  Board  of  Trade  unit. 

Ferranti  Mains. — The  firm  alluded  to  last  week  as 
Itting  down  plant  to  manufacture  Ferranti  mains  is  the 
3ritish  Insulated  Wire  Company,  Prescot^  Lancashire,  who 
have  purchased  rights  for  manufacture  and  sale. 

Cork  Asylam. — At  the  meeting  of  the  directors  of  the 
Cork  District  Lunatic  Asylum,  the  estimate  of  an  English 
firm  for  lighting  the  new  building  by  electricity  was  read, 
but  on  account  of  expense  it  was  decided  to  use  gas. 

Persia. — It  is  stated  that  a  syndicate  of  Belgian 
financiers  have  obtained  a  concession  from  the  Persian 
Government  of  the  monopoly  of  electric  lighting  in  Persia. 
The  office  of  the  company  will  probably  be  at  Brussels. 

Society  of  Art8» — The  Erst  ordinary  meeting  of  the 
Society  of  Aits  will  take  place  on  Wednesday,  18th  inst., 
at  8  p  m.,  when  the  opening  address  will  be  delivered  by 
the  Attorney-General  (Sir  Richard  Webster,  M.P.),  chair- 
man of  the  council. 

Electric  Railways. — Edison  considers  three  stationary 
generating  engines  of  10^000  h.p.  each  will  be  required  to 
run  the  whole  of  the  Pennsylvania  railroad  system  as  pro 
jected.  Mr.  Villard  will  soon  have  a  track  for  demonstra- 
tion ready  near  Now  V'ork. 

Pullman  Electric  Cars. — The  Pullman  Palace  Car 
Company  have  recently  built  an  immense  and  palatial 
double-deck  electric  car,  driven  by  two  25-h.p.  Westing- 
house  single-reductiun  motors  The  West  End  liailway, 
of  Boston,  has  ordered  four  of  these  cars. 

Explosion  at  Hastings. — Trouble  was  experienced 
at  Hastings  by  an  ox[)losion  sup()oaed  to  bo  c;iU8ed  by  leaky 
gas  collecting  in  the  junction-boxes  of  the  undergrourtd 
mains.  The  fuse  went,  and  the  lam{>s  on  the  sea  front 
were  extinguished  tompoi*arily,  but  no  personal  damage 
was  done. 

Partiok  (N.B.). — At  the  meeting  of  the  Partick  Town 
Commissioners  on  Monday  a  letter  was  read  from  Mr, 


Cook,  electrical  engineer,  recommending  the  Commissioners 
to  apply  to  the  Board  of  Trade  for  a  provisional  order  for 
electric  lighting,  and  the  matter  was  referred  to  a  com- 
mittee for  consideration. 

Mutual  Telephone  Company,  Limited. — Seven 
hundred  and  fifty  subscribers  to  this  company's  Manchester 
exchange  are  now  connected.  The  c^trnpany  has  38  private 
wires  also  completed.     On  October  31   they  possessed  in 

Manchester  151  standards,  76  poles,  190  cables,  209  distri- 
buting-boxes, l,Or>0  miles  of  wire,  and  attachments  to  720 
buildings. 

Telephoning  between  Lincoln  and  Liverpool. — 

The  telephonic  communication  was  established  on  Thura- 
day  last  week  between  Lincoln  and  Liverpool.  The  Mayor 
of  Lincoln  spoke  through  to  the  Mayor  of  Liverpool,  and 
oflered  him  hiscongratulationsonthesuccessof  theenterprise. 
The  congratulations  were  mutual,  and  each  voice  could  be 
distinctly  heard. 

New  French  Electrical  Review. — Another  technical 
electrical  journal  is  stated  to  be  in  contemplation  in  Paris, 
the  Bevne  de  VEhctridid.  France  is  well  off  for  electrical 
journals  \  although  gas  hiis  only  five,  the  science  and 
practice  of  electricity  has  already  eight  technical  papera, 
and  the  above  will  make  a  ninth — a  striking  comment  on 
the  activity  of  electrical  science. 

The  Electricity  Act  in  Bnrmah. — It  is  officially 
notified,  says  the  Indian  Engineer^  that  in  exercise  of  the 
power  conferred  by  Section  5  of  the  Scheduled  Districts 
Act,  and  with  the  previous  sanction  of  the  Governor- 
General  in  Council,  the  Chief  Commissioner  of  Burroah  is 
pleased  to  extend  the  Electricity  Act  (XIII.  of  1887)  to 
Upper  Burmah,  except  the  Shan  States. 

Deptford.  —  We  are  sorry,  though  perhaps  not 
altogether  surprised,  to  hear  that  a  serious  breakdown  has 
taken  place  in  the  mechanical  arrangements  of  the 
Deptford  central  station.  We  can  only  think  that  it  is  an 
extreme  pity  that  the  directors  and  Mr.  Ferranti  have 
thought  well  to  entirely  sever  their  connection  until  the 
station  was  more  in  thorough  working  condition. 

Huddersfield. — The  Corporation  of  Huddersfield  are 
about  to  erect  an  electric  lighting  station  and  plant,  and  to 
lay  mains  in  connection  therewith,  and  are  prepared  to 
receive  applications  from  eloctrical  engineers  competent 
and  willing  to  superintend  ihe  execution  of  the  works,  the 
contractors  for  which  ai*e  ihe  Brush  Electrical  Engineering 
Company,  Limited.  Particulars  of  application  may  be  seen 
in  the  advertisement  columuE. 

Hammersmith. — The  hammersmith  Vestry  has 
decided  to  refer  to  their  Electric  Lighting  Committee  the 
question  of  electric  lighting  in  the  district.  The  committee 
will  consider  the  draft  provisional  order  and  map  o£  the 
projwsed  area  of  supply  by  the  Putney  and  Hammersmith 
Electric  liight  and  Power  Supply  Company,  and  a  special 
meeting  of  the  Vestry  will  be  held  on  December  9th  to 
consider  the  report  of  this  committee. 

Royal  Meteorological  Society.— At  the  meeting  of 
this  society  to  be  hold  at  25,  Great  George-street,  West- 
minster, on  Wednesday,  the  18th  inst.,  at  7  p.m.,  the 
following  papers  will  be  read  :  **  I^jwrt  on  the  Inter- 
national Meteorological  Conference  at  Munich,  September, 
1891."  by  Robert  U.  Scott,  M.A..  F.R.S, ;  '*  Results  ot 
Meteorological  Observations  made  at  Akassa.  Niger  Terri-1 
tories.  May,  1889,  to  December,  1890,"  by  Frank  Russell, 
F.R.M.S. 

Liverpool. — The  second  largest  installation  of  electric 
lighting  in  Liverpool  has  been  put  in  University  HA^asft..^ 
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the  clothing  manufactory  of  Messrs.  Henechaberg  and  Ellis, 
by  Messrs.  A.  Hall  and  Co.,  of  that  city.  The  shop  is 
lighted  by  140  glow  lamps,  the  windows  are  fitted  with 
olectroliera  and  shell  lights,  and  the  turret  is  surmounted 
by  a  20-ampere  arc  lamp  which  is  visible  as  far  away  as 
the  Welsh  mountains,  and  will  form  a  new  beacon  light  for 
manners  entering  the  Mersey. 

Hammerfest.— The  most  northerly  town  in  all 
Europe,  Hnnimeiiest,  is  lighted  by  electric  light  down  to 
the  smallest  bouse.  The  lighting  is  an  important  question 
in  these  latitudesj  where  the  aun  does  not  rise  at  all  from 
the  18th  November  to  January  the  23rd.  On  the  other 
hand,  during  three  months  of  the  year  the  sun  does  not  set 
at  all.  The  light  is,  of  course,  most  required  during  the 
coldest  months,  and  the  |>ower  is  supplied  by  turbinea  from 
three  streams,  which  are  sufticiently  rapid  not  to  become 
frozen  even  in  their  winter. 

Chicago  Exhibition. — The  large  structure  in  the 
World's  Fair  buildinga  known  as  Electricity  Hall,  says  a 
Dalzid  telegram  from  Chicago,  has  been  declared  unsafe, 
and  the  architects  are  debating  whether  they  will  tear  up 
the  foundations  and  do  the  work  over  again  or  endeavour 
to  strengthen  the  sub-structure.  The  building  has  been  so 
badly  planned  that  it  would,  when  completed,  scarcely 
Bustain  its  own  *  weight,  and  at  least  75,000dol8.  will 
bo  required  to  make  it  safe.  All  the  large  structures 
have  now  been  condemned  as  unsafe.  This  eeema  a  bad 
beginning  for  the  famous  fair. 

Helston. — At  the  quarterly  meeting  of  the  Helston 
Town  Council  held  last  week  a  letter  wa^  read  from  Mr,  A. 
Pryor,  agent  for  Mr.  J.  G.  Williams,  giving  terms  offered 
for  lighting  Helston  by  electric  light :  the  use  of  stream 
for  the  sum  of  £6  a  year,  80  years ;  land  required  at  5fl. 
an  acre  surface  right  only,  30  years'  purchase.  Mr.  Winn 
moved  the  acceptance  of  the  otfer,  and  Mr.  Benniger 
moved  an  amendment  that  the  matter  l>e  deferred.  Four 
voted  for  and  four  against,  the  Mayor  giving  a  casting  vote 
for  the  amendment,  Mr.  Dale  challenging  hia  right  so  to  do. 
The  question  is  therefore  deferred. 

Exhibition  at  St.  Petersburg. — An  international 
electrical  exhibition  is  announced  to  be  opened  on  Ist 
December,  to  extend  to  15th  March,  1892.  The  object  is 
to  show  the  Huseian  municipalities  the  various  syBtema  of 
electric  distribution  of  light  and  power,  and  their  i>articular 
advantages.  Space  baa  been  retained  by  Ganz  and  Co., 
Siemens  and  Halske,  the  Continentat  Edison  Company, 
and  others.  The  tariff  is  36f.  per  squai'e  metre  (say  27a. 
per  square  foot)  floor  space,  and  18f.  for  wall  space.  The 
Russian  railways  will  reduce  the  transportation  charges  by 
50  per  cent,  for  goods  addressed  to  this  exhibition. 

Cheap  Fittings. — The  Gas  TForld  has  the  following  : 
"  Berlin  seems  to  be  doing  a  brisk  trade  in  gas  fittings  and 
electric  Hpbt  fittings.  A  curious  circumstance  is  referred 
to  in  the  Berlin  Trade  and  Industry  Annual  Report. 
Tenders  were  invited  for  certain  decorated  electric  light 
fittings  in  the  Imperial  Palace  in  Strassburg.  Minutely 
detailed  8(>ecific&tionH  were  provided.  The  highest  tender 
was  £6,850 ;  the  lowest  was  £1,750.  The  matter  was 
delayed,  and  an  offer  was  received  and  accepted  to  do  the 
whole  thing  for  £1,250.  The  gilding  provided  for  by  the 
specification  would  alone  have  coat  £1,200  or  more  !  " 

Telephone     from     Sheffield    to    Lincoln.  —  The 

National  Telephone  Company  opened  a  trunk  line  on 
Monday  from  Sheffield  to  Lincoln.  The  Mayor  of  Sheffield 
congratulated  'or  ar*' 

being  able  to  ^h* 

that  the  new 
people  of  bo        V 


tanta   of  Lincoln   on 
he  had  no  doubt 
antage  t"  iho 
•ecipr 


the  congratulations.     Telephonic  comcaunicatiom  havci 
been    established    between   Sheffield   and   Middlesfare^l 
Sunderland,    Newcastle,  and    other     north-eaitera  tet^  I 
and  these  wires  will  be  formally  opened  in  the  ooam  et  i 
few  days. 

Electric  Light  Cables.— Mr.  Stuart  A.  RasaelTiMv  { 
work  on  "  Electric  Light  Cables  and    the   Distribotioa  i  I 
Electricity"  will  be  issued  shortly  in    Messrs.  Whittak^ 
"Specialists'  Series."    The  work,  after  considering  Uwlw 
relating  to  temperature  and  pressure,  and  the  effect  ^ 
they  have  on  the  determination  of  the  sectional  area  of  & 
conductor,    goes   on   to  describe    the    various  methodi  c  , 
inatilating.     Chapters  follow  on   the   testing  of 
external  wiring,  underground  work,  and  the  meibodil 
distribution  of  our  various  supply  companies  ;  to  whkbm 
added  notes  on  testing  circuits  in  daily  use,  aod  qd  ik  ' 
localising  of  faults  in  conductors. 

Jonior  Engrineerins  Society, — The  electiofi  b 
announced  of  Sir  K  J.  Reed,  KC.B.,  F.R.S..  MP.,  toil 
presidency  of  the  Junior  Engineering  Society,  the  cleTen:k 
sesBion  of  which  is  to  be  inaugurated  on  the  27th  imtlf 
the  delivery  of  his  presidential  address.  A  visit  of  lb 
society  will  take  place  on  iSaturday,  14th  inst.,  at  3.30  p.a, 
to  the  Royal  Institution  Laboratories,  AlbemarltHtiM^ 
through  the  kindness  of  Lord  Rayleigh  and  Prof.  Drm 
The  institution  contains  a  unique  collection  of  the  ori|gta] 
apparatus  used  by  Davy,  Faraday,  and  other  early  txpn 
menters.  Demonstrations  in  the  laboratory  aad  kctm 
theatre  will  be  conducted  on  the  occasion  of  the  visit 

Physical  Society. — A  meeting  of  the  Physical  Socu^ 
was  held  on  6th  inst,  Dr.  E.  Atkinson,  vice-president,  a 
the  chair.  Prof.  Sydney  Young,  D.Sc,  read  a  paper  oa 
**  The  Generalisations  of  Van  der  Waals  regarding  Com- 
spondinx  Temperatures,  Pressures,  and  Volumes."  Ezpsi- 
ments  had  been  made  on  benzine  and  its  halogen  derivktnw, 
and  on  the  alcohols.  In  the  discussion,  Mr.  Blakealej,  ■ 
speiiking  of  molecular  forces,  said  he  had  observed  thtt 
when  water  is  allowed  to  evaporate  from  glass,  a  furrow  b 
formed  in  the  glass,  which  marks  out  the  original  boandirj 
of  the  liquid.  To  all  appearance,  the  particles  of  glaa 
are  torn  away  by  the  molecular  forces  acting  along  titt 
boundary. 

Leicester     Co-operative    Boot    Factory.  —  Hm 

largest  co  operative  boot  and  shoe  factory  in  Leicester  bl 
just  been  opened.  The  factory  stands  on  a  site  of  St 
acres,  leaving  ample  room  for  extension.  It  is  three8torfl|f 
in  height,  is  100  yards  long,  and  90  yards  wide,  and  t^ 
rooms  are  not  only  spacious,  but  admirably  constructed  ai 
regards  light  and  ventilation.  The  buildings  cost  X30,00(^ 
and  when  fitted  with  machinery,  the  total  outlay  will 
amount  to  £50,000,  while  £200,000  capital  will  bereqairti 
to  work  the  concern.  Two  engines  of  150  h.p.  will  drif» 
the  dynamos  for  the  electric  light  and  supply  the  moti*l 
power.  About  1,500  workpeople  will  be  employed  at  thfl 
start,  and  the  factory  will  produce  about  50,000  pain  of 
boots  per  week. 

Flaorine.^ — ^M.   Moisaon  four  years  ago   succeeded  is 

isolating  the  gaseous  element  fluorine,  and  has  eiuce  pab- 
Hshed  researches  upon  its  nature.  Its  colour  in  i"*—  is 
greenish-yellow,  and  its  intense  chemical  activity  render  ex- 
periments dangerous.  Nitrogen  and  chlorine  are  not  reacted 
upon,  and  graphite  only  at  dull  heat,  but  nearly  everjtUng 
else  is  fiercely  attacked.  Silicon  even  becomes  white  h(* 
in  its  presence  at  a  temperature  superior  to  its  fusing  poiflt 
The  idea  is  expressed  that  with  such  an  agent,  wheo  itt 
production  is  easier,  high-temperature  fires  and  sneltB^ 
furnaces  would  be  replaced;  and  as  if  ever  electricity  ii 
-^•wiuced  direct  from  boat  economically  it  will  probaUy  bi 
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l>y  means  of  very  high  temperaturea^  the  researchefl  upon 
fluorine  may  also  lead  to  useful  results  in  this  direction. 

Crystal  Palace  Electrical  Exhibition. — A.  meeting 
of  the  Honorary  Council  of  Advice  and  of  a  eijccial  com- 
mittee appointed  by  the  Electrical  Section  of  the  London 
Chamber  of  Commerce,  will,  by  kind  permission  of  the 
Ix>rd  Mayor,  be  hold  at  the  Mansion  House,  at  three  o'clock 
Wednesday,  the   26th    inst.,    when   a   report   on    the 

igresB  of  the  exhibition  will  be  presented,  and  the 
question  of  how  the  exhibition  may  best  be  used  aa  a  means 
of  advancing  the  interests  of  electrical  science  will  bo  con- 
sidered. The  Lord  Mayor  will  preside.  The  whole  of  the 
space  is  now  practically  allotted,  extra  buildings  having 
been  erected  for  certain  large  inatallatioiis  which  could  not 
otherwise  have  been  accommodated. 

Berlin   Electric  Railways,— The  Allgemeine  Elec- 

icitata  Gesellschaft,  not  to  be  outdone  by  Siemens  and 
HaUke,  who  propose  overhead  electric  railways,  have 
applied  for  a  concession  to  build  an  underground  electric 
railway  in  Berlin,  30ft.  below  the  surface.  Iron  tubes  are 
to  be  used,  as  in  the  South  London  railway,  and  trains  of  a 
locomotive  and  three  cars  would  be  run  on  a  three  minutes* 
service.  The  line  will  run  right  through  the  city  from 
north  to  south  and  eaat  to  west,  also  a  circle  railway  to 
connect  the  four  termini.  The  fare  from  station  to  station^ 
third  class,  is  to  be  one  penny.  This  p;roat  improvement  in 
Berlin  urban  traffic  accommodation,  it  is  stated,  is  to  be 
commenced  at  once,  and  will  be  ready  long  before  the  first 
rail  of  the  oft-deforred  Vienna  Metropolitan  Railway  has 
been  laid.  The  line  from  running  north  and  south,  first  to 
be  constnictod,  will  cost  £600,000. 

Electric  Oas-Leak  Detector. — A  system  likely  to 
be  of  use  in  large  ostablishracnts  where  gas  is  the 
illuminating  agent  is  described  in  the  J'fvuc  Imlusiritlle^ 
October  31,  the  invention  of  M.  Exupi^ro.  In  principle  it 
is  similar  to  an  aneroid  barometer,  having  a  vacuum 
chamber  working  a  contact-piece.  When  the  meter  is 
turned  out  the  tap  of  this  instrument  is  turned  on,  the 
pressure  of  gas  dilating  the  diaphragm.  The  time  which 
expires  until  electric  contract  is  made  by  means  of  a  lever 
arm  attached  to  the  diaphragm  is  a  measure  of  the  extent 
of  the  leak — the  shorter  the  time,  the  greater  the  leak. 
The  instrument  might  be  of  great  utility  in  large  houses  or 
factories,  and  is  an  interesting  example  of  the  application 
of  electricity  to  gas  lighting  to  reduce  the  danger  and 
expense  of  the  latter,  though,  on  the  whole,  the  best  way 
to  do  this  would  be  to  introduce  electric  lighting  at  once. 

Manchester  Geological  Society. — The  address  of 
the  President  of  the  Manchester  Geoloi^ical  Society  on  the 
prospects  of  coal-mining  pointed  out  that  while  the  colliers 
are  calling  for  shorter  hours,  the  U[i\nv  seams  are  getting 
rapidly  worked  out,  and  the  time  is  approaching  when  we 
must  go  deeper  down  into  the  earth.  This  will  necessitate 
s  greater  average  depth  of  workings,  in  which  the  heat  and 
pressure  will  bo  greater,  with  probably  more  dust.  This 
will  require  larger  volumes  of  fresh  air;  stronger  timber 
props,  improved  means  of  laying  dust,  and  better  methods 
of  lighting,  getting,  and  hauling  the  coal,  all  of  which  of 
course  means  heavier  expenditure.  In  lighting,  electricity 
is  expected  by  the  president  to  play  an  important  part ; 
and  as  what  is  most  needed  is  a  satisfactory  mechanical 
coalcutter — a  description  which  cannot  bo  applied  to  the 
machines  of  this  kind  already  in  use — electricity  may  also 
be  expected  to  aid  also  in  this  direcU'on.  Coal-mining  may 
evidently  become  eventually  simply  a  branch  of  eloctncal 
engineering. 

The  Royal  Society. — The  following  is  the  list  of 
names  recommended  by  the  President  and  Council  of  the 
Boyal  Society  for  election  into  the  council  for  the  year 


1892  at  the  forthcoming  anniversary  meeting  on  November 
30:  President:  Sir  William  Thomson,  D.C.L.,  LL.D. 
Treasurer:  John  Evans,  D.C.L., LL.D  Secretaries:  Prof. 
Michael  Foster,  M.A.,  M.D.,  the  Lord  Eayleigh,  M.A., 
D.C.L.  Foreign  Secretary :  Sir  Archibald  Geikio,  LL.D. 
Other  members  of  the  Council  :  Captain  William  de 
Wiveleslie  Abney.  C.B.,  William  Thomas  Blanford, 
F.G.S.,  Prof.  Alexander  Crum  Brown,  D.Sc,  Prof. 
George  Carey  Foster,  B.A.,  James  Whitbread  Lea  Glaisher, 
D.Sc,  Frederick  Ducane  Godman,  F.L.S.,  John  Hopkinson, 
D.Sc,  Prof.  George  Downing  Liveing,  M.A.,  Prof.  Joseph 
Norman  Lockyor,  F.R.A.S.,  Prof.  Arthur  Milnes  Marshall, 
D.Sc,  Philip  Henry  Pye-Smith,  M.D.,  William  Chandler 
Eoberts-Austen,  F.C.S.,  Prof.  Edward  Albert  Schiifer, 
M.RC.S.,  Sir  George  Gabriel  Stokes,  Bart.,  M.A.,  Prof. 
Sydney  Howard  Vines,  M.A.,  General  James  Thomaa 
Walker,  C.B. 

Shiplightiagr. — The  Aberdeen  liner  *'  Thermopylffl," 
which  has  just  arrived  in  the  Thames  from  the  yard  of 
Messrs.  Halt,  Russell,  and  Co.,  Aberdeen,  belongs  to  Messrs. 
George  Thompson  and  Co.,  Aberdeen  and  London,  and  is 
intended  for  the  Australian  trade.  Her  dimensions  over  all 
are— length  380ft.,  breadth  44ft.  6in.,  depth  34ft.,  and  her 
gross  registered  tonnage  is  about  4,000.  When  fully  laden 
she  will  carry  a  dead  weight  of  about  5,000  tons,  and  is 
designed  for  a  speed  of  14  knots  per  hour.  The 
*'  Thermopylae  "  is  built  entirely  of  steel,  and  is  one  of  the 
best  equipped  ships  for  passenger  service.  The  vessel  is 
lighted  throughout  by  electricity,  installed  by  Messrs.  Holmes 
and  Co.,  Newcastle  and  London.  There  are  142  16-c.p. 
lamps  for  the  state  rooms,  etc..  one  50-c.p.  lamp  for  the 
engine-room,  and  four  200-candle  Sunbeam  lamps  for  the 
holds.  The  "  Thermopylae  "  is  commanded  by  Captain 
Alexander  Simpson,  late  of  the  as.  "  Australasian/'  Mr. 
Robert  S.  Mackio,  late  of  the  ss.  **  Damascus,"  will  be  the 
chief  engineer.  She  sails  for  Sydney  and  Melbourne  on 
the  24th  inst. 

Gas  Engine  Stations  for  Leicester. — Mr.  Lennard, 

the  chairman  of  the  Leicester  Corporation  Gas  Committee, 
at  a  recent  visit  of  the  members  of  the  Town  Council  to 
the  gas  works,  referred  to  the  provisional  order  for  Leicester, 
which  would  shortly  have  to  be  put  in  force.  In  1888 
they  had  received  this  order,  and  it  was  remarkable  that 
only  one  local  body  in  London,  the  St.  Pancras  Vestry,  had 
ventured  to  apply  for  rights.  The  ex(>eriment  of  this 
body  was  very  similar  to  that  about  to  be  made  in 
Leicester.  Several  applications  had  been  received  by  the 
Cotincil  from  companies  who  were  willing  to  take  over  the 
order ;  but  ho  was  of  opinion  the  Corporation  gas  depart- 
ment should  take  the  matter  up  themselves.  It  seemed  to 
him  they  ought  to  set  about  taking  advantage  of  the  order 
at  once.  He  went  on  to  say  that  he  was  afraid  they  would 
not  make  the  undertaking  pay  if  they  used  steam  engines, 
and  he  was  prepared  to  recommend  the  Corporation  to  use 
gas  engines,  which  would  cost  less  for  plant,  fuel,  and 
labour.  They  proposed  to  have  stations  in  several  parts  of  the 
town,  and  not  distribute  over  a  radius  more  than  a  quarter 
of  a  mile.  In  this  way  he  was  not  afraid  that  the  gas 
interests  would  be  damaged. 

Bombay. — The  following  seems  to  be  the  state  of  the 
electric  lighting  question  in  Bombay  :  The  Munici|>al  Com- 
missioner of  Bombay,  Mr.  Ollivant,  decided  to  invite  tenders 
for  lighting  certain  portions  of  the  city  for  an  experimental 
period  not  exceeding  two  years.  A  number  of  tenders 
wore  received  ;  none  of  them  were  deemed  satisfactory,  the 
period  being  too  restricted  to  encourage  terms  to  put  down 
costly  plant  at  their  own  expense.  The  subject  remained 
in  abeyance  until  the  present  municipal  commissioner, 
Mr.  Acworth,  made  a  fresh  application  for  tenders  some 
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seven  or  eight  months  ago,  and  to  which  somo 
three  or  four  tirma  responded.  Specifications  and  pro- 
posals were  askod  for  lighting  vrithin  the  Budget  grant  of 
60,000  rupeess  as  much  as  possible  of  the  road  from  the 
Arthur  Crawford  Market  along  the  Esplanade-roiid  to  the 
Apollo  Bunder.  Mr.  Acworth  placed  the  tenders  before 
the  Standing  Committee  for  consideration.  A  majority 
were  of  opinion  that  the  time  had  not  yet  arrived  when 
the  Corporation  should  be'  recommended  to  spend  a 
sufficient  sum  of  money  for  carrying  out  the  experiments 
[iroposed,  as  it  was  found  they  could  not  be  undertaken  by 
any  firm  within  the  small  Budget  grant,  which  would  not 
cover  the  cost  of  expensive  plant.  It  is  to  bo  hoped  that 
the  proposal  will  not  be  allowed  to  be  dropped. 

London  County  Council  and   the    Meters. — The 

London  County  Council  are  taken  sharply  to  task  by  Mr. 
G.  B.  Hemming,  who  writes  from  Earl's  Court-square  to  the 
Times  with  reference  to  the  difficulty  in  obtaining  tested 
meters.  It  is  only  fair  to  say  that  having  been  left  by 
their  specialist  they  have  had  to  app')int  another — an 
appointment  only  justcarrledout.  Mr.  Hemmiug's  letter  is  as 
follows  :  *'Sir, — Much  as  I  may  admire  the  high  policy  of 
the  County  Council,  I  cannot  help  thinking  that  they  are 
a  little  remiss  in  the  performance  of  their  workaday  duties. 
One  of  these  is  bo  protect  the  public  by  testing  and  certi- 
fying the  accuracy  of  the  meters  supplied  by  electric 
supply  companies.  I  am  informed  by  one  of  these  com- 
panies who  ought  to  be  supplying  me  with  light  that  they 
have  had  100  meters  in  the  hands  of  the  County  Council 
for  six  or  seven  months,  and  cannot  get  them  back,  and  that 
they  do  not  know  how  much  longer  I  may  have  to  wait 
before  they  can  put  in  a  meter.  As  I  have  already  lived 
nearly  two  months  with  my  gas  put  out  and  nothing  to 
replace  it,  I  think  I  may  fairly  complain  of  the  County 
Council  for  neglect  of  duty  ;  and  as  my  case  ia  only  one  of 
a  multitude  of  like  instances  it  docs  seem  that  the  County 
Council  are  wantonly  inflicting  a  grievous  ^inconvenience 
upon  a  large  number  of  the  constitucntn  whom  they  tax  so 
freely.  If  you  will  kindly  insert  this  letter  it  may  perhaps 
induce  them  to  moderate  their  policy  of  neglect." 

Chialehurst. — In  accordance  with  a  resolution  passed 
at  their  last  meeting,  the  Chialehurst  Committee  of  the 
Bromley  Rural  Sanitary  Authority  on  Monday  received  a 
deputation  from  the  Provincial  Electric  Lighting  and  Supply 
Company,  the  deputation  consisting  of  Captain  Simpkins, 
manager  ;  Mr.  luglis,  secretary  ;  and  Mr.  Smee,  solicitor. 
Mr.  Smee  said  the  company  proposed  to  obtain  powers 
for  lighting  the  parish  of  Chislehurst,  but  it  must  not  bo 
understood  that  it  was  the  intention  of  the  company  to 
confine  themselves  to  that  only.  There  would  bo  an  effort  to 
employ  local  capital  in  the  scheme,  and  to  put  one  or  two 
local  gentlemen  on  the  Board.  The  company  had  noturtdcr- 
taken  to  light  any  other  places  with  electricity  as  yet,  and 
the  reason  they  had  selected  Chislehurst  was  that  Mr. 
Willott,  who  had  erected  a  large  number  of  houses  on  the 
Camden  estate,  proposed  **  wiring"  every  house  on  to  an 
electric  supply,  and,  instead  of  gas,  providing  only  the 
electric  light.  Mr.  Willett  had  approache<l  the  company, 
and  it  was  thought  that  this  would  bo  a  capital  oppor- 
tunity of  introducing  the  electric  light  to  the  whole 
parish.  The  company  had  taken  into  consideration 
the  various  methods  for  distribution  of  electric  current, 
and  they  would  adopt  the  low-tension  system  as  the 
safest,  and  also  as  possessing  other  advantages,  besides  being 
recommended  by  the  Board  of  Trado.  It  would  be  quite 
optional  with  the  residents  whether  they  adopted  the  light 
for  private  or  public  pviri>08es.  At  the  end 
years  the  com[>any  would  be  compol! 
probability  they  woi ' 
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present  capital  was  a  merely  nominal  one  of  Xl.OOO,  ii  \m^, 
desirable  before  inviting  capital  to  see  whether  tht 
authorities'  consent  could  be  obtained,  in   which  ercal 
company  would  then  readily  find  the  requisite  capitiL  k 
was  resolved  to  defer  any  discussion  until  the  pabliwLa 
of  notices  and  plans  by  the  company,  which   must  bt 
lished  this  month. 

Water  Power  in  Switierland. — The  project  for 
conversion  of  the  use  of  water  power  in  Switzcrlaad 
creating  a  great  amount  of  interest  in   that  country.   IW 
Journal  de  Geneve  recently  reviewed  the  circumstances  »te 
have  led  to  the  evolution  of  such  a  scheme.     Fint  aooip 
these  are  the  prevalence  of  *'  doi)lorablo  strike*,'*  morep* 
ticularly  in   the   coal    trade,    manufactuiers  being 
embarrassed  by  failure  of  supplies.     The  uDeaaiDOW 
these    disturbances     have    caused      has      8timalat«d 
hope    of    being   able  to    dispense   with    coal    in  8i 
industrial  underUkings  altogether.      The  invention  d 
turbine  as  a  substitute  for  the  antiquated  waterwhed,' 
the  successive  improvements  which  have  been  mjdo  ia  i, 
with  the  success  of  the  installations  at  Schaflfhausen, 
Berne,  Fribourg,  Geneva,  and  Bellegarde,  for   utilisinf  _ 
water  power  of  the  Rhino,  Limmat,  Aa.r,   Sarine,  arw!  tki 
Rhone,  have  also  promoted  the  idea  by  demonstrating  tbiA 
really  immense  power  can  be  obtained    from  the  conpA 
tively  slight  falls  of  great  rivers    when   approaching  ui 
plains.     Installations  to  utilise  this  power  would,  howi 
have  to  be  on  such  an  immense  scale    that   they 
only     be     possible     by      means    of        large      joi 
companies,    and      this     usually      only      for     the 
The      use     of      turbines      utilising      small      streanKi 
great    fall    offers   a    further    solution     of    the   dil 
great   power    having  been  obtained    from    tiny    atr»» 
descending  1,500ft.  through  suitable  pipes.     But  snchiiili 
being  situated  far  from  industrial   centres  are  only  otifih 
able  by  means  of  electric  transmission  of  power,  the  bsW 
in  the  feasibility  of  which  has  received  so  great  an  imp«tti 
from  the  Frankfort  Exhibition.      It  is   evident  thai  tk 
complete  utilisation  of  these  water  powers  would  mein  • 
network  as  intricate  as  a  railway  or  telegraph  system,  tal 
the  State  monopoly  is  thought  to  be   the   best  soludoL 
Many  questions  of  private  and  cantonal    rights   will  it^ 
have  to  be  settled  before  the  scheme  can  come  to  the  pout 
of  achievement. 

Civil  Engrineers. — The  opening  meeting  of  the  InstttutuM 

of  Civil  Engineers  was  held  on  Tuesday,  when  the  presi 
Mr.  George  Berkley,  delivered  his  inaugural  address, 
address  was  occupied  by  the  review  of  the  progreoB  of 
engineering  generally.    Reference  was  made  to  the  propOM 
utilisation  of  the  water  power  from  the   Niagara   Falls, 
which  a  company  had  been  formed  in  1886  and  a  chaiti^ 
had    been   secured.      The    progress    in    telegraphy,    telfr; 
phony,  and    electric    lighting    and    power   was  next 
with,   and   the    experience    acquired    by    the    aai 
of    the    General    Post    Office    was    cited.       It 
that   by  the  multiplex  system  of    working;    six 
could   be    sent   along  a    single   wire    instantaneoi 
each   direction ;    the  length   of    conducting    wires 
England  for  public  telegraphic  puri)OBe8  was  174,633 
and  the  number  of  instruments  was  13,740.     Ia 
million  messiiges,  and  in  Great  Britain  66^  million 
were  received  in  1890.     Speech  had  been  maintained 
perfect  clearness  by  telephone  between  London  and 
distance  of  311  miles.     The  electric  transmission  oi 
was     then     noticed,     especially     the     transformatioo 
electric      into      mechanical     energy,      by       making 
dynamo  serve  as  a  power  receiving   ae    well  as 
giving     machine.      Since    1883    the    uaefulneea    of 
dynamo  uid  motor  had    been   further    dovelopod, 
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the    tnoanfl    taken    to    reduce    losses   of   energy    by 

-^tion  and  by  eddy-currents  and  magnetic  leakage,  as  well 

to  avoid   sparking.     For  the  illumiiintion  of  streets  in 

country  electric  light  must   hereafter   become   more 

L  "aieral.     The  length  of  electric  rail  or  tramways  worked 

England  only  extend  to   26  J   miles,  its  most   porfoct 

►plication  being,   perhaps,  that  of  the  City   and    South 

ludon   Railway.      Another  use   of    electricity    was   the 

»nnoction   of    many   parts   of   the   world   by   submarine 

Mm,  of  which  48,600  miles  had  boon  kid.     Electricity 

been  succeasfully  apjih'ed  to  lighting,  hiiukge,  tlrilling, 

'-«nd  coal-cutting,  in  mines,  both  in  England  and   America, 

B£3'V3d  for  welding  metals — a  process  which  was  steadily  on 

K"    t3e  increase. 


Official  Inspection  of  Ronndhay  Tramway.— 
-'he  Roundbay-road  electric  tramways,  which  were 
-  Dmially  opened  a  fortnight  ago,  were  officially  inspected 
'  n  Monday  afternoon  by  Major-Ganoral  Ilutcbinsoiij 
■■^epector  of  the  Board  of  Trade,  and  Major  Cardew,  K.E., 
^v.lectrical  engineer  to  the  Board.  Under  the  guidance  of 
L  E.  Winslow,  manager  of  the  electric  tramways,  the 
rd  of  Trade  representatives  first  visited  the  sheds  in 
rehilla  lano,  and  made  a  minute  examination  of  the 
pliances  connected  with  the  propulsion  of  the  cars  by 
e  Thomson-Houston  system.  They  were  then  taken  in 
i^^ne  of  the  half-dozen  admirablyap[>ointcd  cars  over  the 
tvsirhole  length  of  the  lines  which  it  is  intended  to  work  by 
fc  electricity,  first  proceeding  to  the  termijuis  at  the  new 
K>  antrance  to  Roundhay  Park,  then  returning  along  Round- 

tjxay-road  to  Sheepscar,  and  subsoqueully  passing  over 
ykho  Beckett  street  section,  At  diflcrent  points  on  the  route 
I  s^^cperiments  were  made  with  the  object  of  testing  the 
|j|tfapabilitics  of  the  cars  in  regard  to  speed,  brake  power,  and 
n|0ther  qualities,  and  in  every  instance  the  results  appeared 
I0  to  be  quite  satisfactory.  The  inspectors  wilt  make  their 
grr  report  in  duo  course,  but  in  the  meantime  they  have  given 
ij..  permission  for  the  running  of  the  cars  on  all  the  lines  with 
P^ihe  exception  of  the  Beckett-street  section,  the  use  of  which 
L^  cannot  be  sanctioned  until  the  space  between  the  metals 
a 9  had  been  slightly  increased.     Mr.  Winslow  states  that  the 
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public  will  be  able  to  avail  themselves  of  the  cars  between 
Sheepscar  and  Roundhay  this  week.  To  bec;in  with,  the 
cars  will  leave  each  terminus  every  quarter  of  an  hour,  but 
it  is  intended,  as  necessity  arises,  to  rurt  them  at  shorter 
intervals.  The  Leeds  Corporation  was  represented  at  the 
inspection  by  Alderman  Firth,  chairman  of  the  Highways 
Committee,  and  Mr.  Prince,  of  the  Highways  Departnieut. 
A  later  report  says  :  On  Wednesday  the  Roundhay  road 
and  Beckett-street  lines  were  opened  for  public  traffic.  The 
first  cars  left  Sheepscar  at  11.30  a.m.,  and  the  Beckett-street 
terminus  at  11.35.  The  cars  were  run  every  quarter  of  an 
hour,  and  the  novelty  of  electricity  as  the  motive  |>ower 
caused  much  interest  to  be  taken  in  their  movements. 

Variation  of  E.M.F.  under  Pressure.— From  the 

theories    of    Helmholtz    upon     free    energy,    M.    Henri 

Gilbault,    in    the   Comptes  Rendm^   derives    the    formula 

d  E 
a  — —   ^  dv.    in    which   E  indicates    the   EM.F.    of    an 
dp 

element,  q  as  the  quantity  of  electricity  which  is  developed 

when,  in  consequence  of  the  reaction,  a  variation  of  volume, 

V,  is  produced  ;  p  represents  the  atmospheric  pressure.  This 

formula  enabling  the  variation  of  E.M.F.  under  pressure 

to  be  calculated,  it  is  not  difficult  to  verify  the  theory  by 

direct  experiment.     This  is  what  M.  Gilbault  has  done,  and 

he  gives  the  results  observed.     Operating  upon  batteries 

exempt  from  disengagement  of  gas,  the  variation  of  E.M.F. 

is  expressed  by  E^  -  E  =  ap  -  hp^^  h  being  an  infinitely 

small  quantity,  only  being  of  im[x>rtanco  at  high  pressures  : 

therefore  for  those  cells  at  mode['ate  pressures  the  varia* 


tion  of  E.M.F.  with  pressure  is  linear,  which  accords  with 
theory.  In  tests  upon  cells  which  give  off  gas,  it  was 
found  that  the  variation  of  E.M.F.  may  be  expressed  in 
function  of  the  pressure  by  the  fornnda  E^,  -  E=  A  Lp  -  cp^ 
c.  being  again  very  small,  which  it  as  much  as  to  say  that 
for  moderate  pressures  the  variation  of  E.M.F  takes  place 
following  a  logarithmic  curve,  as  indicated  by  the  first 
formula.  The  accord  of  theory  with  practice  is  strikingly 
shown  in  the  following  table,  which  gives  the  variations 
of  E.M.F.  of  the  different  cells  expressed  in  ten-thousandths 
of  a  volt  for  a  variation  of  pressure  of  100  atmospheres : 

Variations  in  lO.OOOths 
Coll.  of  volt. 

Calculated.   Observed. 

Daniell{20  i>or  cent.  «O^Zn    ^-b'M      ...     +     5 

do.     (27 '5G  percent.  SO.Zn) +2*2        ...      +      2 

Do  la  Rue  (1  per  cent  ZnCl) +6-62      ...     +     7 

do.      (40  |)er  cent.  ZnCl)    -5-04      ...      -      5 

Plant*:'  accumulator  (8'8  p.  c  SO.H).       - 12'7      ...      -    12 

Volta -586       ...      -600 

Bunsen -383       ...      -405 

Gas  battery   -f86ft       ...      +845 

M,  Gilbault  tbirtks  he  is  justified  in  concluding  perfect 
agreement  between  the  theory  of  Helmholtz  and  practice 
for  small  prcsauroa,  though  for  higher  pressures  secondary 
effects  might  possibly  be  superadded. 

Simultaneoas  Telegrraphy  and  Telephony. — The 

problem  of  achieving  the  transmission  of  telegraphic  and 
telephonic  messages  along  the  same  line  has  been  attacked 
by  M  van  Rysselberghe  with  questionable  success,  and  more 
recently  Mr.  Langdon-Davies  in  his  phonophore  has 
attempted  it  in  an  entirely  different  manner,  using  tele- 
phonic currents  to  actuate  a  relay  for  working  a  specially- 
constructed  Morse  instrument,  A  third  inventor  is  now  in 
the  field  in  France,  M.  Pierre  Picard,  who  has  achieved 
successful  results  with  simultaneous  telephony  and  tele- 
grajihy.  For  the  Picard  system  double  metallic  circuits 
are  recjuired.  At  each  urban  station  a  "differential  trans- 
former'*  is  inserted  in  the  circuits,  composed  of  four 
[mrallel  coils  equal  in  length  and  resistance,  which  may  be 
distinguished  as  1,  2,  3,  4.  The  winding  of  1  is  con- 
nected in  series  with  one  of  the  telegraph  lines ;  the 
exit  end  of  2  la  connected  to  the  entrance  end  of  1,  and  its 
entrance  end  to  the  exit  end  of  1.  The  second  telegraph 
lino  is  connected  to  the  exit  end  of  2.  From  this  point  the 
two  line  wires  are  connected  together  on  one  wire.  The 
telegraphic  current  therefore  passes  in  contrary  directions 
in  1  and  2  ;  such  a  system  has  no  inductive  influence. 
Coils  3  and  4  are  connected,  the  exit  of  3  to  the  entrance 
end  of  4,  and  the  two  other  ends  to  the  telephone  wire. 
The  transmission  of  a  telegram  does  not  affect  3  and  4,  and 
the  telephone  is  silent.  But  if  the  telephone  is  used 
coils  3  and  4  are  the  seat  ot  a  current  both  in  the  same 
direction,  and  an  induced  current  is  generated  in  1  and  2. 
This  current  is  pro|>agated  along  the  telegraph  wire,  but  in 
inverse  direction  along  each  of  the  double  wires.  A  similar 
differential  transformer  at  the  receiving  end  is  the  seat  of 
an  induced  current,  which  excites  the  telephone.  The 
system  is  therefore  extremely  simple,  but  it  requires  two  lines 
of  similar  capacity — an  essential  condition  only  occasionally 
realised  on  telegraphic  lines.  In  trials  between  Paris, 
Lyons,  and  Marseilles  simple  insertion  of  the  transformers 
permitted  the  simultaneous  exchange  of  telegraph  and  tele- 
phone messages.  Between  Paris  and  Troyes  o!ie  line  was 
an  old  wire  and  the  other  a  new  one,  and  the  capacities 
differed  considerably,  with  the  consequence  that  noises  in 
the  telephone  rendered  heainng  impossible,  but  by  making 
the  capacity  artificially  equal  perfect  results  were  attained. 
The  Picard  system  allows  the  Baudot  telegraph  receivers 
to  be  used,  which  the  Rysselberghe  system  does  not,  and  the 
ofhciency  of  the  Hue  is  therefore  doubled. 
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UNDERGROUND  MAINS.— X. 


THE  ST.  PANCRAS  MAINS. 

The  underground  electric  light  mains  used  in  the  central 
station  of  the  St.  Pancras  Vestry  are  laid  upon  the  throo- 
wire  system  of  bare  copper  strip  upon  earthenware 
insulators  in  culverts,  according  to  very  careful  designs 
prepared  by  Prof.  Henry  Robinson,  C.E.,  consulting  engi- 
neer to  the  Vestry.  The  mains  are  constructed  so  far  as 
regards  the  insulators  and  conductors  by  Messni.  Latimer 
Clark,  Muirhead,  and  Co.,  Regency-street,  Westminster, 
the  concrete  culverts  being  laid  by  Messrs.  Mowlem  and  Co 

The  whole  of  the  details  for  these  mains  have  been  care- 
fully carried  out  to  drawings  and  laid  under  the  personal 
eupervision  of  Prof.  Robinson  and  his  assistants,  together 
with  Mr.  Thornton,  manager  to  Messrs.  Clark,  Muirhead, 
and  Co.,  and  his  assistants,  and  embody  a  very  thorough 
and  efficient  distributing  system,  great  care  having  been 
taken  to  adjust  the  size  of  mains  to  the  probable  demand, 
and  to  provide  for  efficient  draining  and  the  prevention  of 
electrical  leakage  by  reason  of  damp. 
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Fuj.  !. — ICMn.  Conduit,  for  One  Sot  Underground  Maine. 

In  principle  the  St.  Pancras  mains  consist  of  bare  strips 
of  copper  carried  edf^ewiae  upon  earthenware  insulators  of 
special  shape,  these  insulators  being  themselves  supported 
and  kept  in  place  by  being  slipped  upon  studs  which 
project  from  caat-iron  cross-bars  or  brackets,  built  in  at 
intervals  along  brick  and  concrete  culverts.  This  ia  the 
kind  of  maiu  mostly  used, hut  in  practice  it  is  found  necessary 
to  employ  both  a  culvert  system  and  a  pipe  system,  the 
latter  being  used  when  room  is  scarce.  In  this  case 
the  mains  are  made  up  of  the  same  copper  strips 
and  earthenware  insulators  tightly  bound  together,  and 
drawn  in  solid  as  a  complete  set  of  mains  into  iron  pipes. 


A  larger  culvert,  as  used  under  roadways,  13 
Fig.  2.     This  is  an  ISin.  culvert  for  two  sets  o(  nuisi 
by  side,  or  one  set  each  of  mains  and  feeders ;  and  is  1 
cases  a  third  set  is  also  run  above  the  others  upon  1 
having  similar   projecting  studs,    built    into   the 
shonTi.     The  detail  of  this  bracket  and  also  of  the  \ 
ware  insulators  is  shown  in  Fig.  3.     flach  inmlAUr) 
three  rectangular  grooves  to  receive  the  three  sets  of  c 
strips,  and  is  also  pierced  from  below  by  two  taper  I 
which  fit  upon  the  projecting  studs  of  the  iron  bndGBij 
cross-bars,  the  weight  of  the  mains  being  amply  1 
to  keep  the  whole  in  place.     The  culvert  is  coastnK^i 
before  described,  of    brick  and  concrete   with  u 
layer   of    asphalte,   the    earth  of    the    roadway 
above  this.      Iron  pipes  are  laid  alongside  the 


—  %  f;(»» 


"^      .     *^        - 


• 


-o;  o.- 


C^t^ 


"^Tff 


/  /, 


/ 


o\ 


»     ^J^,*^^ 


-br 


Fi«.  2. — ISin,  Conduit,  for  Three  Sets  Under^rroand 


as  shown  in  cases  where  the  series  arc  light)i| 
is  to  be  carried  out,  for  the  reception  of  the  high-pram 
mains.  Junction-boxes  and  drawingin  boxes  are  imettrf 
in  the  pavement  or  roadway  at  iutervaU.  fitted  wiA 
watertight  lids  filled  in  with  slabs  of  concrete  on  ibtf 
upper  surface^  or  roughened  to  give  foothold.  The  coIrcBi 
are  always  widened  out  at  each  junction-box  to  allow  1 
for  connecting  up  and  handling  the  copper  strip. 

The  strips  of  copper  are  joined  end  to  end,  being  c» 
fully  cleaned  and  riveted  with  a  lap-joint,  then  straight 
and  laid  or  drawn  in,  and  strained  to  lie  straight  intiNir 
slots.     Each  main  consists  of  several    strips,   which 
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Fh:.  3. — Detail  of  Bracket,  showing  Section  of  Earthenware  Insulfttor, 


The  culvert  most  generally  employed  throughout  the 
district  is  shown  in  Fig.  1,  which  represents  a  lOin.  culvert 
for  one  set  of  distributing  mains.  A  concrete  bed  is  first 
laid,  sloped  to  allow  any  water  or  condensed  moisture  to 
drain  away  and  lined  for  this  parpoao  at  the  bottom 
with  a  Liyer  of  asphalte  lin.  thick.  The  iron  cross-bars, 
with  projecting  studs  of  the  shape  shown,  are  then  built 
into  the  brick  walls  of  the  culvert,  which  are  again  lined 
with  cement  and  backed  and  covered  in  by  concrete,  an 
upper  layer  of  asphalte  being  placed  over  all  as  finish  to 
prevent  moisture  percolating  through.  This  culvert  is  used 
when  laid  under  the  pavement,  and  the  fiagstones  come 
down  upon  the  roof  of  the  culvert 


clipped  together  by  gunmetal  clips  having  a 
elasticity.  These  clips  are  snapped  over  the  stnps  in  thff^ 
space  between  the  insulators,  thus  forming  practicaUy  «l 
solid  bar.  The  mains  are  tightened  up  at  the  insulaton  by  I 
wooden  wedges  to  keep  them  in  place.  In  some  cases  a| 
strip  of  thick  sheet  indiarubber  laid  round  the  copper,  \ 
shown  in  Fig.  4,  has  been  used,  but  the  wooden  wedgeeai 
found  preferable  and  easier  of  adjustment. 

In  most  cases  the  culverts,  as  described,  can  ht  ««**, 
either  under  the  pavement  or  in  the  roadway,  without  1 
trouble  in  arrangement  than  the  occasional  shifting  ( 
or  water  pipe.     Whenever  possible,  these  pipes,  iij 
across  the  line  of  culvert,  are  raised  or  lowered  a] 
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ther  abore  or  below  the  level  of  the  culvert.  In 
rboro  this  is  not  poaaible,  and  the  roadway  is  too 
i  to  allow  a  culvert,  the  mains  arc  laid  in  iron  pipes. 

caat-iron  pipe  is  firet  laid,  and  the  mains  are  then 
p,  with  all  the  insulators  in  place  and  bound  tightly 
r  with  binding  wire  over  wood  blocks  shaped  to  the 
;he  pipe,  and  the  whole  is  then  drawn  bodily  into 
B,  as  shown  in  Fig.  5. 

B  junction-boxes  or  four-way  crossing  junctions  are 
at    cross-roads,    where  required,   with   gunmotal 

screwed  upon  the  copper  strips  to  connect  feeders 
tributing  mains. 


lo.  4. — Set  of  Mains,  with  Insulatora  for  Ilmwing  in. 

system  of  mains  employed  at  St.  Pancras  embraceB 
J  of  a  dry  air  blast,  forced  through  the  culverts  by 

of  a  powerful  air-comprcseor  pump  and  engine  at 
ktion.  This  air  is  heated,  compressed,  and  forced 
e  culverts,  keeping  the  interior  of  culverts  and  the 

of  the  insulators  free  from  any  deposit  of  moisture. 
BulatioD  resistance  is  thus  kept  very  high, 
are  glad  to  be  able  to  state  that  the  demand  for 
;  light  at  the  St.  Pancras  station  has  already  exceeded 
pectations  of  the  engineers,  lb  was  expected  that 
1  supply  of  current  for  10,000  lamps  would  be  taken 


I.  5. — Section  of  Sin.  Iron  Pipe,  with  Mains  Drown  In. 

bin  two  or  three  years  from  date  of  starting,  but 
le  amount  of  orders  already  received,  and  of  houses 
'or  lighting,  it  is  quite  expected  that  the  full  amount 
lupply  will  be  reached  during  this  season.  Such  a 
:annot  but  give  great  confidence  to  other  vestries  or 
palities  seeking  to  undertake  their  own  supply  of 
light  to  the  district,  and  great  credit  must  be 
id  to  Prof.  Robinson  for  the  very  careful  way  in 
every  detail  has  been  worked  out. 


a  CAUSE  AND  NATURE  OF  TERRESTRIAL 
I  MAGNETISM. 

BY    II.    C.    SKKTTLK,    M  U. 

be  present  time  there  ap|>ear8  to  bo  no  satisfactory 
^of  accounting  for  terrestrial  magnetism — the  mode 


(of  ac 


in  which  the  phenomena  are  evolved,  or,  apart  from  the 
mariner's  compass,  the  purpose  which  this  im{>ortant  and 
considerable  form  of  energy  has  to  fulfil  in  the  economy  of 
nature. 

With  regard  to  the  cause  of  terrestrial  magnetism,  I  have 
arrived  at  the  conclusion  that  the  phenomena  are  due  to 
the  influence  which  the  various  forms  of  matter  exercise 
upon  gravitational  stress,  whether  solar,  lunar,  or  planetary, 
all  of  which  tend,  or  should  tend,  to  place  the  axis  of  force 
in  the  atom  in  a  direction  which  accords  with  the  resultant 
of  all  the  stresses  acting  upon  it ;  and,  further,  that  it  is  in 
this  way  that  each  atom  adds  its  own  quota  in  causing  the 
axial  inclination  of  the  earth's  m-iss,  whilst  the  lines  of 
magnetic  force  which  proceed  from  the  earth  are  lines  of 
vibratory  motion,  which  are  induced  by  solar  and  other 
action  in  the  ethereal  atmosphere,  owing  to  vibrations  set 
up  in  the  material  atoms  under  the  influence  of  each  stress. 

It  should  be  primarily  stated  that  all  forms  of  matter 
are  magnetic — i.e.,  they  exhibit,  when  8us|>ended  in  a 
magnetic  field  of  force,  a  particular  description  of  polarity 
which  is  characteristic  of  the  matter  And  further,  that 
the  moat  intimate  connection  exists  between  the  magnetic, 
the  electric,  and  the  chemical  value  of  an  atom  of  matter. 
Thus  the  magnetic  and  the  electric  forms  of  energy  are 
always  at  right  angles  to  each  other,  and  as  the  electric  and 
chemical  states  are  interchangeable,  it  is  obvious  that  no 
magnetic,  electric,  or  chemical  changes  can  occur  in  an  atom 
without  a  proportional  change  in  all  these  three  forms  of 
energy. 

It  must  be  obvious  that  these  forms  of  force  are  most 
closely  associated  with  some  great  fundamental  principle  or 
law,  which  is  more  or  less  essential  to  the  evolution  of 
terrestrial  phenomena  in  general ;  the  more  especially  as  all 
changes  of  temperature,  or  of  motion  from  some  other 
cause,  must  proportionately  affect  each  of  these  forms  of 
force  and  the  conditions  of  matter  which  are  associated 
therewith. 

The  fact  cannot  be  too  strongly  insisted  ui)0d,  that  the 
chief  characteristic  of  the  magnetic  force  is  to  cause  each 
atom  of  matter  with  which  it  is  associated,  and  to  which 
freedom  of  motion  is  permitted,  to  place  the  line  of  the 
greatest  density  in  the  atom  parallel  with  the  axis  of  the 
force.  This  fact  alone  clearly  shows  the  intimate  relations 
Which  exist  between  the  constitution  of  matter  and 
magnetic  force.  With  the  object  of  ascertaining  the  cause 
of  terrestrial  magnetism,  it  is  desirable  closely  to  consider 
the  earth  and  the  sources  from  which  it  derives  its  magnetic 
phenomena. 

We  find  (1)  that  the  earth  is  a  spheroidal  mass  of  matter 
permeated  with  ether ;  (2)  that  the  earth  rotates  upon  its 
axis  once  in  every  2i  hours — i.e.,  at  the  rate  of  1,000  miles 
an  hour  at  the  equator,  irrespective  of  which  the  orbital 
motion  of  68,000  miles  per  hour  adds  largely  to  the  eflfecls 
of  the  motion  of  the  earth  when  considered  in  relation  to 
the  sun. 

Primarily,  therefore,  we  have  to  recognise  a  highly- 
porous  mass  of  formed  matter  undergoing  very  rapid 
motion,  permeated  with  ethereal  matter,  the  precise 
relations  of  which  to  the  formed  matter  with  regard  to 
motion  have  not  yet  been  fully  determined. 

Some  attempts  have  been  matter  to  ascertain  experi- 
mentally whether  the  ether  undergoes  the  same  motion  as 
the  earth,  but  hitherto  these  )uve  met  with  negative 
results. 

I  shall  endeavour  to  prove  logically  that  relative  motion 
must  exist  between  the  ether  and  the  earth,  and  between 
the  atoms  of  the  mass. 

The  ether,  according  to  certain  of  the  later  theories,  is 
supposed  to  be  condensed  upon  the  surface  of  the  atoms, 
and  consequently  forms  an  envelope  for  the  mass  as  well  as 
for  the  atoms.  We  have  next  to  consider  the  earth  and 
this  ethereal  envelope  when  subjected  to  its  very  rapid 
axial  and  orbital  motions. 

Perhaps  the  most  practical  method  of  arriving  at  a 
definite  conclusion  as  to  the  influence  of  the  motion  of  the 
earth  upon  the  ether  would  be  to  rotate  a  spheroidal  body 
in  a  jar  of  water  or  other  fiuid.  Upon  doing  this  it  will  be 
found  (1)  that  the  rotation  of  the  sphere  tends  to  rotate 
the  water ;  (2^  that  the  rate  of  motion  of  fluids  of  the  same 
density  will  always  be  in  proportion  to  the  moving  centre  ; 
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(3)  that  the  velocity  diminiBhes  as  the  distance  increases  ; 

(4)  that  the  motion  of  the  water  or  other  fluid  will  diminish 
in  proportion  as  the  viscosity  deci eases,  because  the  motion 
is  the  result  of  pressure  and  friction  exerted  upon  the 
rotating  body,  and  vice  versd ;  that  is  to  say,  the  denser  the 
medium  of  the  sun'ounding  fluid  the  greater  will  be  it.s 
rigidity,  the  finction  under  motion  between  the  two,  and  its 
disposition  to  assume  the  condition  of  the  rotating  centre. 
Inversely  considered,  the  opposite  must  hold  good.  Con- 
eecfuentlyf  the  greater  the  tenuity,  the  less  the  rigi.lity  and 
tendency  to  rotate;  and  in  proportion  to  the  tendency  to 
remain  at  rest,  the  greatoi  would  be  the  relativf  motion 
between  the  two  ho<lies. 

The  question  then  [nesonts  itself,  Are  there  any  groutids 
to  justify  the  conclusion  held  by  some,  that  the  ether  forms 
a  perfectly  rigid  investiture  of  the  earth,  and  of  the  other 
celestial  bodies  ?  Its  highly  attenuated  condition  seems  to 
negative  such  a  conclusion.  Indeed,  supposing  that  the 
ether  forms  a  perfectly  rigid  envelope  to  the  units  of  the 
universe,  and  rotates  with  the  same  speed,  we  have  to  con- 
sider, primarily,  that  the  ethereal  radius  of  the  sun  woul<i 
extend  not  only  to  the  circumference  of  the  mass  uf  the 
earth,  but  right  through  that  iKxly  into  apace.  The  same 
principle  must  hold  good  with  each  mass  in  proportion  to 
it  mass  and  to  its  motion  ;  consequently,  tbe  ethereal 
radius  of  the  earth  must  extend  to  and  through  the 
sun.  2.  That  as  the  two  masses  are  rotating  axially 
in  the  same  direction,  friction  would  exist  throughout  the 
intermediate  space,  and  the  eifects  of  this  friction  would  be 
maiufosted  (n)  in  proiwrtion  as  the  density  of  the  ether  in 
creased,  and  it  was  associated  with  tbe  forruGd  matter  ;  and 
(6)  as  the  velocity  was  increased  by  the  extent  of  the 
radius.  But  the  friction  would  not  extend  beyond  the 
half  of  any  two  bodies  in  opposition,  because  the  direction 
of  motion  on  the  distant  side  of  the  two  bodies  would  be 
tbe  same.  But  as  the  ether,  in  the  case  under  consideri 
tion,  is  rigidly  connected  with  each  atom  and  with  the 
dense  ether  on  its  surface,  the  atomic  motion  set  up  by  the 
motion  of  any  two  opposite  bodies  must  be  enormous,  for 
the  heat  must  be  in  proportion  to  the  molecular  ruotion  set 
up  by  the  motion  of  tbo  mass  of  either  body,  in  opposition 
to  the  motion  of  the  rigid  other.  The  intensity  of  the 
molecular  motion,  under  sucli  condition  of  things,  would 
appear  to  bo  suflicient  to  dissipate  the  matter  com|iasing 
the  earth  in  one  revolution,  even  if  such  could  bo  pei- 
formed,  so  that  logically  and  physically  it  appears  certain 
that  the  ether  has  a  relative  motion  in  the  op]»osite  direc- 
tion to  that  of  the  moving  mass,  the  velocity  of  which  is 
in  proix)rtion  to  the  motion  of  the  mass,  minus  any  little 
retardation  caused  by  atomic  friction. 

It  is  necessary  to  give  some  little  further  consideration 
to  the  probable  influence  which  the  ether  and  the  atoms 
mutually  exeii;.  For  instance,  it  is  generally  supposed 
that  "the  normal  state  of  the  component  [articles  of  the 
ether  is  a  stite  of  motion  ;  second,  that  this  motion  of 
the  particles  takes  place  in  straight  lines;  and  third,  that 
this  motion  takes  place  towards  every  possible  direction."* 
Again,  it  is  well  known  that  all  the  atoms  of  formed 
matter  are  bipolar,  the  polar  phenomena  varying  with  the 
character  of  the  matter.  If  this  be  so  then,  whilst  the 
general  eflect  of  the  atomic  motions  must  be  to  produce 
cbango  in  the  direction  of  the  relative  motion  of  the 
ether,  it  is  obvious  that  the  changes  must  accord  with  the 
nature  of  the  matter,  and  with  the  direction  of  motion. 
Again,  the  ether  is,  in  general  terms,  so  equally  diflused 
over  the  surface  of  the  atoms,  and  its  relative  motion  is 
so  constant,  that  the  (piestion  arises  whether  this  relative 
motion  is  not  essential  to  the  normal  condition  of  the 
atoms.  With  reference  to  the  connection  which  exists 
between  the  relative  motion  of  the  othei  and  electncal 
phenomena,  I  would  venture  to  suggest  that  whilst  the 
motion  is  constant  and  naturally  diflused,  it  has  none  of 
the  properties  by  which  it  can  bo  recognised  as  static,  or 
current  electricity  ;  but  that  electrical  phenomena  are  mani- 
fested in  a  proiKjrtion  as  the  quantity  traversing  a  given  area 
is  increased  by  a  natural  or  artificial  cause,  such  as  occurs 
under  chemical  action,  etc.  We  thus  recognise  why  every 
chemical  change  is  attended  with  proportional  changes  in 
the  magnetic  and  electrical  conditions. 
"PhyvioB  ol  the  Ether/'  S.  Tolver  Pretston,  pAge  U* 


The  question  next  arises  as  to  the  mode  in  irW 
restrial  magnetic  phenomena  are  commuDicatedt^^tJiMl 
for  it  is  obvious  that  these  cannot  result  from  th«dl 
motion  of  the  ether  alone,  because  in  that  cose  then  >! 
to  exist  a  single  magnetic  pole  at  the  seat  of  eub  p 
phical  pole,  and,  as  a  matter  of  fact,  it  is  veil  knom 
there  are  two  magnetic  {)oles  in  the  northern  ai  vd 
the  southern  hemisphere,  and  that  these  are  Btmli 
irregular  distances  from  the  geographical  poles. 

For  the  solution  of  this  point  it  will  be  well  to«a 
closely  the  earth's  motions  whilst  it  is  subject  to  iki 
of  solar  and  lunar  gravitation,  together  with  thetal 
which,  logically,  must  result  from  the  rapid  punpi 
mass  in  its  orbital  as  well  as  axial  rotation  throi| 
ether. 

Perhaps  the  efi*6ct  of  solar  and  lunar  strMi  b 
readily  determined  by  the  influence  which  it  exsxtii 
the  production  of  the  tides,  and  therefore  it  ii  doi 
very  briefly  to  consider  the  theory  of  the  tidei  tW 
from  the  law  of  gravitation  from  the  combined  Mti 
the  sun  and  moon. 

The  tides  are  due,  as  is  well  known,  to  the  ktai 
exercised  upon  the  shores  of  the  ocean  by  the  ■ 
moon^  either  separately  or  combined.  Near  the  m 
full  moon  the  flood-tide  attains  its  maximam,  wUI 
corresponding  low  water  descends    to    its    lovert 


Tho  height  of  the  tide  varies  with  tbe  relative  ps 
of  the  sun,  moon,  and  earth,  as  well  as  with  the  d 
tions  of  the  sun  and  moon.  It  should  alao  be 
that  the  statical  equilibrium  of  a  tidal  wave  i%  aee« 
for  by  the  laws  of  gravitation,  but  that  the  djnamiei 
ditions  of  the  problem  have  not  hitherto  been  expi 
I  shall  endeavour  to  show  the  cause  of  the  latter  furtt 

I  now  wish  to  show  that  gravitation  streas  and  ma 
stress  are  apparently  only  diflcrent  manifestations  \ 
same  force. 

It  is  well  known  that  the  atoms  of  matter  are  of 
conceivable  size,  and   of    measurable    and    appnon 
well-known  dimensions.     It  should  further  be   stfttoii 
every  form  of  matter  exhibits  a  specific   mode  in   wii 
deals  with,  or  otherwise  transfers  impressed   forca 
fact  is  especially  proved  by  the  degree  of  resistance 
the  various  forms  of  matter  oppose  to  the  derelopmi 
current  electricity.     This  resistance  is  an  inherent  ptt 
of  everv  substance,  varying  in  degree   in    each   ror 
matter  from  silver,  tho  best  conductor,  up   to  gattan 
and  the  other  so-called  non-conductors.      Resistance 
the  basis  of  Ohm's  law. 

Wo  have  therefore  proof,  as  it  apf>cai^  to  me,  that  ' 
gravitation  stress,  in  accordance  with  the  laws  of  \\ 
attracts  every  atom  in  proportion  to  it«  mass,  it  i 
a  definite  polarity  to  each,  by  causing  them   to 
direction  which  places  tho  optic  axis  of  force  in  the! 
the  greatest  stress. 

I   have  next  to  show    that    tbe    stress    of    tern 
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vitation  is  capable,  when  affected  by  the  stress  of  the 
n,  of  the  sun,  and   of   the   planets,  of    changing  the 
?rrrtion  of  the  atoms,  atul  thus  of  ivipariing  imtion  to  thf 
'd   nt^diiinty    in    proportion    more    especially  to   the 
.     luiijber  of  atoms,  and  to  the  rate  of  the  earth's  axial 

notion. 
f^L  The  figure  represents  the  earth  divided  into  quarters  by 
P^©  linos  N  D  and  E  W.  The  letters  A,  A,  A,  A  are  repre- 
^  tentative  of  four  atoms,  each  of  which,  under  terrestrial 
*■  "jravitation,  |>oint8  to  the  centre  of  the  earth.  The  arrows 
'^~  tnd  dotted  lines  show  the  direction  in  which  the  atoms 
'  «rould  move  under  solar  or  some  other  external  stress.  The 
''line  C  L  is  supposed  to  pass  through  the  centre  of  the 
*^Barth,  and  of  a  body  creating  stress.  The  lines  S,  S,  S,  S 
'  Indicate  the  direction  of  four  lines  of  solar  stress  acting 
^apon  the  atoms. 

>^        A   careful  inspection  of  the  figure  will  show  that  the 

IB  of  any  external  body  acts  upon  the  opposite  poles  of 

le  atoms,  according  to  the  relation  which  they  hold  to  the 

Thus,  at  A  1  and  A  2  the  dominant  effect  is  upon 

le  atomic  pole  most  distant  from  the  centre  of  the  earth. 

'his  stress  tends  to  drag  all  the  atoms  on  the  sunward 

:ace  of  the  earth  into  parallelism  with  the  line  C  L  {as 

icated  by  the  dotted  line  arrows),  the  eflect  of  which 

11  be  to  compress  the  ether  from  the  extreme  east  and 

est  towards  the  line  C  L,  and  to  protrude  the  surface 

iti   the  mass.     It   is  obvious  that   the  nearer    the   atoms 

approach  this  line  the  greater  must  be  the  expression  of 

the  polarising  force  or  stress — i.e.,  provided  the  stress  of 

gravitation  has  the  power  of  arranging;  the  atoms  through 

the  influence  of  what  is  called  the  optic  axis  of  symmetry. 

\      It  will  bo  further    perceived   that  the    direction  of  this 

, axis  of  symmetry  is  suddenly  changed  as  the  atom  passes 

through  the  vertical  line,  C  L,  and  th^  effect  of  this  nwtum 
1 —  mu:it  be  a/mmunicaied  to  the  dhrr, 

i  If  we  now  consider  the  action  set  up  on  the  opposite 

surface  of  the  earth — viz.,  that  surface  moat  remote  from 
. —  the  sun — we  find  precisely  the  same   infiuencoa  in  opera- 
tion there,  but  in  a  less  degree  owing  to   the  increase  of 
distance  from  source  of    stress.     Thus   there  is  the  same 

description  of    vibratory   motion,  the   same  inequality  of 

pressure  upon  tho  ethereal  medium,  and  a  general  tendency 

to  extrude  the  surface  of  the  earth's  mass.     We  are  also 

justified  iu  the  conclusion  that  vibratory  motion  and  other 

phenomena    are   set   up    in   tho   earth,  as  the  atoms   are 

suddenly  brought  to  rest  along  the  line  E  W  by  equality  of 

stress  affecting  both  tho  atomic  polos.     It  will  thus  be  seen 

that  from  the  commencement  to  the  termination  of  an  axial 

rotation  of  the  earth,  or  indeed  of  either  of  the  celestial 

bodies,  owing  to  the  influence  of  stress  polarising  as  well 

as  gravitational,  there  is  no  such  thing  as  one  continued, 

even  movement  of  the  atoms  in  the  earth's  crust ;  but,  on 

[^     the    contrary,    that     the     atoms     on     the     eastern     as 

r     well    as    on   the    western    hemispheres    are   continually 

[     being  dragged   by  gravitation   stress  into   lines   more  or 

I     less  parallel  with  the  liiie  of  the  greatest  stress  ;  further, 

»      that  the  position  of  tho  atoms  ia  rapidly  modified  by  change 

in  tho  position  of  tho  bodies  undergoing  axial  rotation  ;  and 

further  still,  that  the  effects  of  the  iriHuence  of  the  sun  upon 

the  earth  are  continually  being  modified  by  changes  in  the 

relative  positions  of  the  moon,  or  of  the  planets  to  the  earLh 

and  to  each  other — the  disturbing  influence  of  which  with 

regard  to  the  moon  are  rendered  so  evident  in  their  effects 

upon  the  tides. 

I  venture  to  think  that  those  intermittent  intensities  and 
gravitation  stresses,  through  change  in  the  position  of  the 
atoms  and  the  constant  efforts  which  are  thereby  made  to 
bulge  the  surface  of  the  earth  by  leverage  applied  to  the 
atoms  individually,  affords  ample  explanation  of  the 
dynamics  of  the  tides. 

Another  glance  at  the  figure  will  show  that  the  direction 
of  the  atomic  motions  varies  considerably.  Thus,  looking 
at  the  figure  from  D  to  N,  we  find  that  on  the  right,  or 
east,  side  of  the  line  C  L,  the  motions  take  a  loft-hand 
direction  \  whilst  on  the  left,  or  west,  side  of  the  line  they 
are  directed  to  the  right ;  and  that  the  reverse  of  these 
two  actions  occurs  on  the  further,  or  night,  side  of  the 
earth.  This  is  another  cause  for  variations  in  the  intensity 
of  the  action,  because  in  two  quarters  (two  and  four)  these 
accord  with  the  direction  of  motion  ;  whilst  iu  the  quarters 
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one  and  three  the  motion  is  originated  in  opposition  to  the 
earth's  axial  rotation.  We  may  further  assume  that  as  the 
vibrations  caused  by  these  atomic  motions  are  continuously 
propagated  tothe  inter-atomic  ether,  the  earth's  axial  rotation 
causes  them  to  continue  their  course  round  the  earth,  until, 
under  the  influence  of  solar  and  lunar  stress,  they  are  brought 
to  foci  at  the  magnetic  poles,  from  each  of  which  they 
are  projected,  and  impressed  upon  the  surrounding  ether, 
communicating  to  it  a  new  and  well-defined  motion,  the 
direction  of  which  must  agree  with  the  angle  at  which  they 
emanate  from  tho  earth. 

In  this  brief  summary  of  facts  it  is  impossible,  except  in 
the  most  general  way,  to  deal  with  the  relative  effects  of 
the  sun  and  moon  in  the  production  of  the  site  of  tho 
magnetic  poles.  All  that  can  be  done  is  to  point  to  what 
appears  to  be  the  prevalence  of  a  very  simple  but  great 
principle— viz.,  that  magnetic  effects,  characteristic  of  the 
mass  of  the  matter,  are  produced  in  every  axially  rotating 
body  in  the  universe,  owing  to  the  particular  mode  in 
which  the  inclination  of  each  mass,  as  a  mass,  modifies  the 
direction  of  stress. 

There  is  one  other  point  to  which  I  must  refer,  and  that 
is  the  truly  helical  nature  of  magnetic  force  as  defined  by 
this  theory. 

I  have  shown  (1)  that  the  ether  takes  a  direction  round 
the  earth  which  coincides  with  its  axial  rotation,  only  in 
the  opposite  direction  ;  (2)  that  each  stress  which  acts  upon 
tho  earth  imparts  to  the  ether  vibratory  motion  which  is 
characteristic  of  the  inclination  of  the  bodies  engaged  in 
the  production  of  the  stresses,  and  is,  therefore,  of  a 
helical  nature.  A  little  further  consideration  will  show 
that  this  vibratory  motion  takes  a  right-hand  helical  direc- 
tion round  the  south  and  a  left-hand  helical  direction  round 
the  north  pole  ;  an  arrangement  which,  as  it  accords  with 
the  known  kws  of  electromagnetism,  adds  another  link  to 
tho  chain  of  evidence  by  which  this  theory  is  supported. 

Perhaps  the  best  method  of  realising  the  direction  of 
tbeao  helical  currents  is  to  imagine  oneself  standing  on  the 
line  of  the  ecliptic  facing  the  north;  the  ethereal  current 
ami  magnetic  vibrations  will  then  be  passing  from  right  to 
left — i.e.,  from  east  to  west.  If  the  position  be  reversed, 
and  the  face  directeil  to  the  south,  tho  relative  motion  of 
the  ether  will  carry  the  effects  of  the  atomic  motions  from 
left  to  right  round  the  south  pole,  the  result  being  the 
north  and  south  magnetic  poles  in  the  vicinity  of  the 
geographical  ones. 


TRADE  NOTES— ELECTBICAL  AND  MECHANICAL. 


THE  DEMON  WATER  MOTOR. 

The  enquiry  is  often  posed,  where  to  find  a  small,  cheap, 
and  efficient  water  motor  for  driving  small  dynamos  for 


No.  2  Demon  Water  Motor. 

laboratory  or  trade  purposes.  We  illustrate  herewith  a 
neat  little  motor,  known  under  the  name  of  the  "  Demon  " 
water  motor,  which  bus  been  successfully  used  for  such 
pur[>08cs.  Tho  motor  consists  of  a  simple  arrangement  of 
force-buckets  propelled  under  high-pressure  house  or  other 


» 
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water  supptly.  Inaide  the  case  is  a  tbin  drum  of  considerable 
diameter,  on  the  circumference  of  which  are  smaH  double 
buckets.  The  water  entering  by  the  supply  pipe  impinges 
with  force  on  these  buckets,  and  drives  the  wheel  with  con 
fliderable  rapidity  and  power.  The  water  falls  out  of  the 
exhaust,  and  is  run  away  or  can  be  led  into  cisterns 
for  other  use.  The  shaft  and  all  wearing  parts 
are  of  hardened  steel,  gunmetal.  and  brass,  fitted 
with  an  efficient  system  of  oil  cups  and  locknuis. 
The  cover  is  easily  removable  for  inanection  and 
repair,  but  the  mechanism  being  very  simple,  the  motor 
will  run  for  months  without  attention  other  than  turning 
on  or  off  the  water  and  occasional  supply  of  oil  It  makes 
no  noise,  starts  easily,  occupies  exceedingly  little  floor 
space,  and  is  of  high  efficiency.  These  motors  are  very 
cheap,  the  price  being  only  £1  for  the  smallest  ^  man,  anrl 
£3  for  two  man  power,  the  latter  size  being  capable,  with 
larger  supply  pipe,  of  working  up  to  five  man  or  even 
1  h.p.    The  following  are  details  of  the  motors  : 


Ko 

Bore  of 
pipe. 

Diam. 

of 
pulley. 

Approx. 
weight. 

DimetiaionB  of 
motors. 

RevB,  p«r 
miijute. 

Approx. 
power. 

Height. 

Width. 

At  601b.  prossare. 

1 
2 
3 

4 

Incbes. 
i 

! 

IncbsB. 

I' 

4 
5 

lbs. 

24 

30 

50 

75 

Inchea. 

9 

12 

15 

18 

Inches. 

8 

101 

m 

1,800 
1,600 
U200 

aoo 

Man. 
quarter 
half 
one 
two 

The  motors  have  been  used  for  telephone  dynamos  and 
small  electric  light  installations  up  to  50  c  p.  When 
worked  from  the  Hydraulic  Supply  Company's  mains  they 
will  indicate  up  to  5  h.p.  on  the  brake,  and  the  coat  of 
running  is  25  per  cent.  less  than  a  gas  engine,  while  the 
first  cost  is  not  to  be  compared.  The  running  of  dynamos 
is  very  smooth  and  regular,  equal  to  that  of  a  high-clusa 
steam  engine,  A  "  Demon  '*  water  motor  oan  be  seen  in 
Manchester  driving  a  small  Manchester  type  dynamo. 
The  maker  of  these  water  motors  is  Mr.  P.  Pitman, 
Aubrey-road,  Withingtonj  Manchester. 


DESCRIPTION  OF  THE  STANDARD  VOLT  AND 
AMPERE  METER  USED  AT  THE  FERRY  WORKS. 
THAMES  DITTON.* 


BT    CAPTAIN     H.     R.      SANK£Y    (laTE    R.E.),    UEKBEB,    AMD    F.    V. 

andersen,  a3.sociate. 
1.  Introductoey. 

It  Is  well  known  to  many  electricians  that  Mewrs.  Willans  and 
Robinaon  have  established  at  their  works  at  TliaraeB  Ditton  a 
complete  arrangement  for  meaauring  accurately  the  steani  con- 
sumption of  their  engines.  Tu  obtain  the  efiiciency  uf  combined 
seta  of  engines  and  dynamos,  mcasuremontB  must  of  courne  also 
be  mado  of  the  electric  current  and  presauro,  and  it  waa  found 
that  even  the  best  ammeters  and  voltmetera  in  the  market  could 
not  be  rcHed  upon  to  give  the  same  degree  of  accuracy  as  was 
obtained  In  the  steani-consumption  measurements.  Moreover,  all 
such  inatruments  laboured  under  the  disjidvantage  thnt  they 
wore  calibrated  elsewhere,  so  that  the  results  were  dependent 
upon  other  people's  measureineiita  to  a  degree  which  was  thought 
to  be  midesirable. 

After  n  series  of  investigations — commenced  as  early  as 
1887 — into  the  question  of  tlie  class  of  ai)paratu8  which  would 
be  most  likely  to  give  satiftfactnry  resultfl  under  the  special 
circumstancea,  a  scheme  Wiia  drawn  up  in  1889  for  n  c<nnplcte 
apparatus  for  measuring  current*,  differences  <»f  ptttentinJ,  mid 
resistances,  and  the  various  instruineiiba  were  designed  and 
ordered.  It  was  not,  however,  until  tlie  beginning  of  the 
present  year  that  time  and  opportunity  were  fom\d  to  have  the 
apparatus  put  to  practical  u|e,  various  additions  and  improve- 
ments being  introduced  as  the  work  proceeded. 

As  will  be  seen  in  the  sequel,  no  new  principles  have  been 
introduced  in  electrical  measurements  with  the  present 
appamtufi.  It  was  thought,  however,  that  a  complete  act  of 
Workshop  instruments,  fuimiing  the  conditions  for  high  accuracy, 
and  yet  possessing  the  simplicity  ro*piircd  for  everyday  use  m 
an  engineer's  shop,  would   be   found  of  suflicient   interest  to 


*  Paper  read  at  last  night's 
Gloetrioal  £ng;ineer8, 


meeting  of    the    Institution    of 


electrical  engineers  to  justify  a  short  account  of  H 
before  the  Institution. 

The  more  important  conditions   imposed  in 
apparatus  were  that : 

1.  All  meaaurementa  made  must  be  capable  of  n 
any  time  by  a  direct  comparison  of  certain   resial 
a  standard  ohm,  and  of  a  constant   potential   difliM 
standard  cell  ;  and  that  the  nrrangement«  should  alll 
comparisons  being  made  quickly  for  the   aatiafactioi 
intorefttod  in  the  accuracy  of  the  moaBuromenta. 

2.  Volts  and  amperes  must  be  indicated  by  direo 
on  a  scale,  and  no  balancing  operation  be  requirv 
observer  by  torsion  arrangements  or  othorwise  ;  ami 
of  the  readings  must  not  be  influenced  by  the  1 
dynamos  or  the  moving  of  large  maasea  of  iron 
yards'  distance. 

5.  The  ammeter  as  well  as  the  voltmeter  mmt 
circuit  permanently  during  trials  of  any  de&ired  lengl 

4.  The  errors  to  which  the  measurements  are 
not  exceed  l-5th  per  cent. 

5.  The  range  such  as  to  allow  of  measarementa  bej 
pressure  from  l-l,000th  part  of  a  volt  to  700  vo 
current  from  l-40th  of  an  ampere  to  1,100  ajnpei 

2.    APPARATTS  RjEQriRBP. 

The  complete  apparatus  comprises  the  foUoi^ 

I. — For  Mf.<ufnri}ig  Ampere s. 

1  D'Arsonval  galvanometer. 

1  high-resistance  box,  adjustable  by  the  umt»  for 

with  galvanometer. 
1  rheostat  of  platinoid  strips  for  carrying  the  main  < 

IL — For  Meaauring  VoUs. 

1  D'Arsonval  galvanometer. 

1  high-resistance  box,  adjustable  as  above,  for  aso  &xtl 

galvanometer.     A  Wheatatone  bridge  box  ia 

purpose. 
5  potentiometer  rheostats,  250  ohms  each,   made  of ' 

wire  on  screwed  slate  rods,  carrying    capacity  ^ 

ampere. 

UL—Fof  ChUbratioii, 

1  Clnrk  standard  coll  containing  two  elements. 

1  standard  ohm. 

I  ijt^ndard  rheostat  of  five  platinoid  strips,  arranged 

in  parallel   or  series,   each   strip  capable    ^if 

amperes. 
1  mercury  rheostat,  capacity  50  amperes. 
1  secondary  battery,  three  large  cells  (15L  E.P.S.), 
1  key  with  double  set  of  contacts,  for  use  with 

1  rcaistaiico  coil,  10,000  ohms,  for  use  with  aame. 

2  1-9  shunts  for  galvanometers. 

IV.— (JfjwroZ. 

Leolanoh^  cells  for  bridge  test,  keys,  ebonite  pi 
neotions,  etc. 

The  methods  of  using  the  apparatus  for  actual 
will   first  be  described,   after  which   tho   calibration 
galvanometers  and  tho  verification  of  the    various 
will  be  discussud. 

5.   MEA4l*niN0   Amperks. 

The  api>aratus  used  for  this  purpose  U  shown  on  _ 
the  connections  in  red.  On  the  same  figure  is  drawn  1 
meter  arrangement,  in  order  to  give  the  general  arrange 
the  wh*ile  set  of  inatruments.  The  circuits  of  the  vt 
arrangement  are  in  black.  It  wUl  be  seen  on  Fig.  4 
current  meosurcmonts  the  methiid  of  measuring  the 
potential  across  a  known  resistaTice  has  been  adopta 
measurement  of  this  resistance — 1.«.,  the  resistance  ofS 
B,  Fig.  3  and  Fig.  4,  which,  of  course,  must  lie  rk 
great  accuracy— could  not  be  taken  satiBfactorily  by  IT 
atono  bridge,  owing  to  its  smsll  value  (about  '001  ohm 
method  adoptecl  for  this  purpt>sc  will  be  described  furth^ 

Tho  scflle  of  the  D'Arsonal  galvanometer,  Gj,  has,  in  a 
to  tho  ordinary  millimetre  scale,  another  scale  grsduat^ 
from  0  to  1,100  amperes,  on  which  the  divisions  ar9 
tional  to  the  correspmiding  currents  through  the  gaJvMl 
the  relation  or  ctnistant  connecting  the  deflections  wi 
current  being  known  from  the  calibration  of  the  galvanoi 

By   nio<lifyiug   the   resistance,   H,  used   in    series     " 
galvanometer,  the  constant  of  the  ammeter  can  be 
suit  tho  number  of  amperes  to  be  measured.     If 

/;  =  current  through  O  per  unit  deflection  on  am| 

l^~       »*  <•         I'  >»  )i 

B  =  ohms  roaistiince  of  B  ; 

0=     ,.  «i         of  galvanometer  ; 

R=     n  ff        tu  scries  with  galvanometer: 


J 
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khen  for  any  doflection,  D,  on  the  ampore  scale  (G  +  R)  ik  D= 
£  D  B  ;  and  BO 


R=K?-G 


(1) 


tin  the  present  oaee  we  have, 
B  =  *0010682  legal  ohms  at  standard  temr>erature  : 
*  G=429 

fc:  A-  =  *06  y  10,"  amporea  ; 

fe%nd  therefore  the  roaistAjice,  R,  to  be  used  in  aeriea  with  the 
jalvanometor   to    obt^iin    different    ammeter    constauta  =  K  x 
r".l8,137  -429  legal  ohma. 

I  Table  I.  givea  the  conatanta  in  use,  and  the  corresponding 
»  Falucs  of  R. 

The  following  are  the  corrections  for  temperature  which  must 
^M  mode  in  R  in  order  to  get  the  accuracy  deaired  : 

fc?^l;  For  the  galvanometer,  at  the  rate  of  1*66  ohms  per  deg.  C. 
^  TAFiatiou  from  the  standard  temperature— in  this  case  17deg.  C. 
^  2.  For  the  rise  in  B  duo  to  the  current  at  the  rate  of  ■023  per 
f  cent,  per  deg.  C,  the  amount  of  resistanco  i>er  degree  is  given 
■in  the  third  column  of  the  table  ;  and  the  constant  for  calcu- 
^Iftting,  from  the  current,  the  rise  of  temj)oriituro  in  B,  as 
^determined  by  experiment,  ia  given  in  the  fourth  column. 

^  When  the  main  rheostat,  B,  is  made  from  the  same  motal 
L^Dd  placed  in  the  same  room  as  the  resistance-box  R,  the 
■feliriodic  temperature  variations  in  the  atmosphere  do  not  affect 
I  Hie  moasuromenta  of  the  current  through   the  increase  of  the 

rcfiistancoa  of  these  two  instruments,  as  the  increase  in  one 

balances  that  in  the  other. 
**  Tablk  L 


Ammeter 

cx>nstant, 

K. 

R  in  legal 
ohms. 

Correction 

legal  ui  per  de^. 

C.  of  riee  in  B, 

Remarks. 

I 

0-5 
01 
0-025 

17.708 
8.039 

24 

4-17       +  y 
2  09       -f  y 
0  417     +  y 
0*0417  +  7 

Rise  in  B. 

=  C  :<  2  X  10  5  deg.  C. 

7  =  166(17  -0- 

I  =  temp,  of  (!  in  deg.  C. 

Fur  ordinary  work  the  readings  on  the  Bcale  are  amply 
accurato.  as  they  can  be  depended  upon  to  be  within  '3  per  cent, 
of  error. 

For  very  accurate  trials,  however,  the  scale  is  used  only  bo 
etuure  the  practical  steadiness  of  the  load,  and  for  taking  read- 
ings at  short  intervals  in  order  to  obtain  the  mean  reading.  The 
current  corresponding  to  this  mean  reading  is  then  determined 
by  direct  comparison  with  the  standard  ohm  and  coll. 

This  determination  of  the  current  is  made  by  substituting  in 
the  galvanometer  circuit  an  E.M.F.  oiiual  Ut  that  of  the 
standard  cell  for  the  P.D.  on  the  termiuals  of  B,  and  then,  by 
■hunting  the  galvanometer  and  adjusting  R,  reproducing  the 
deflection  in  ([ueation.      If,  then, 

C  —  the  current  to  be  determined  ; 

O  ==    „  resistance  of  the  galvanometer  ; 

Rj=    ,,         ,,  in  series  with  G   when  standard  cell   is  in 

circuit  ; 
K  =    ,t  resistance  in  series  with  G  when  B  is  in  circuit  ; 
«    =    ,,  E.M.F.  of  sUndard  cell  ; 


C^ 


(2) 


and  if  the  shunt  was  of  a  multiplying  pt>wer  =  m  :  then 
R  +  G     £ 
m  Rj  +  G  B 

4.  MBAsuaiNa  Voltm. 

The  apparatus  for  this  purpose  is  shown  on  Fig.  4  (with  con- 
nectioua  in  black)  iu  a  diagrammatic  form.  It  consists  of  a 
iD'Araonval  galvanometer,  Gj,  with  a  resiatAnce,  R,  in  aeries, 
and  a  rheostat,  P,  connected  with  the  ditference  of  potential 
oads— for  instance,  with  the  terminals  of  a  dynamo. 

The  scale  of  the  galvanometer  has  a  second  graduation  con- 
structed in  accordance  with  a  calibration,  so  as  to  have  its 
diviHions  proportional  to  the  corresponding  currents  through 
the  galvanometer.  This  proportional  scale  ia  divided  from  0  t^j 
175  vulu.  and  unit  deflection  on  the  volt  scale  is  produced  by  a 
current  through  the  galvan(>meter  of  one  micro-ampere. 

In  measuring  P.D.'s  smaller  than  one  volt,  the  rheostat  P  is 
not  used,  but  the  P.D.  to  bo  measured  is  directly  connected  into 
the  circuit  of  Gj. 

When  measuring  P.D'a  higher  than  one  volt,  the  P.D.  to  bo 
measured  is  connected  across  the  rheostat  P,  of  which  a  small 
section — **  a  "on  Fig,  4 — is  conuoctod  with  the  circuit  of  Gj. 
This  section  "a  "  is  so  adjusted  as  to  be  exactly  1-lOOth  f>art  of 
the  total  resistance  of  P  +  the  dynamo  leads,  which  sum  is  » 
250  ohms. 

The  ratio  .- — -^ —  is  called  the  potentiometer  factor. 
When  it  is  required  to  meMore  high  voltages,  a  second  and 


even  a  third  rheostat,  P,  and  P,,  each  of  250  ohms,  can  be 
joined  in  series  with  P,  and  so  the  potentiometer  factor  altered 
tnim  1-lOOth  to  l-200th  or  l-300th.  Further  alterations  can,  of 
course,  be  made  in  thn  voltmeter  constant  by  varying  the 
resistance,  R,  as  in  the  case  of  the  ammeter. 

The  potentiometer  factor  is  evidently  independent  of  the 
temperature  of  the  rhoostAta  P.  The  temporalure  correction 
required  in  R  is  simply  023  per  cent,  of  R*  +  '388  per  cent.  f>f 
G  per  deg.C.  of  variation.  It  will  bo  seen  that  for  the  ordinary 
ranges  the  resistance  of  the  galvanometer — about  435  ohms — is 
very  small  compared  with  R,  and  that  therefore  the  errors  in 
the  nieasuroments  duo  to  unavoidable  small  errors  in  the  estima- 
tion of  the  temperature  of  R  are  quite  insignihcant.     If 

fc=current  through  G  per  unit  deflection  of  volt  scale  ; 
K  =  volts  to  be  measured    ,,  ,,  „  ,, 

/=  {Mite ntio meter  factor  ; 

G  =  ohms  resistance  of  galvanometer  ; 

R=     ,,  „         in  series  of  galvanometer ; 

then,  for  any  deflection,  D,  on  the  volt  scale, 

(G  +  R)JtD=/KD:  .*.  R=^K-G     .     .    (3) 

In  the  present  case, 

k=  1  micro-ampere  =  1  x  10"  amperes  ; 
G=:435  ohma  (legal)  at  standard  temperature  ; 

therefore,  the  resistance,  R,  to  be  used  in  aeries  with  the 
galvanometer  to  obtain  different  voltmeter  constants  =/K  -435. 
Table  II.  contains,  m  column  1,  the  constants  used  with  the 
instrument ;  in  column  2  the  corresponding  values  of  R  ;  and 
in  3  the  value  of  the  temiwrature  correction  in  ohms  per  deg.  0. 
deviation  from  the  standard  temperature — 17  deg.  0. 

Table  II. 


Voltmeter 
constant, 


0  0005 
ODOl 

n()05 

001 

0  05 

01 

0-5 

1 

2 

:i 

4 


R  I  Correction 
in  legal ,  per  dec^.  C, 
ohms.   '  from  15  deg.  C. 


60 

555 

4,517 

9,4dO 

90 

555 

4,517 

9,450 


12,773 


1-80 
2-71 
3-85 
168 
1-80 
2-71 
3-85 


4-61 


Remarks. 


>■  Direct  connection. 

[  1  potentiometer  rheostat. 
2       ditto  in  series. 


Note.— The  reeistAnce,  R,  by  formula  (3)  is,  of  course,  in  trae 
ohms  ;  the  amounts  of  R  in  Table  II.  are  given  in  legal  ohms,  as 
the  reflifltaDce- boxes  available  were  adjusted  in  legal  ohms.  For 
the  purpose  of  reduction,  one  legal  ohm  has  been  taken  =  't>977ohm. 
The  flgures  have  further  l)eeD  reduced  about  1*2  per  cent,  to 
balance  a  change  of  constant. 

The  strongest  current  which  at  any  time  vrill  pass  through 
the  galvanometer  circuit  ia  the  current  which  deflects  to  the 
end  of  the  scale,  or  "000175  ampere.  The  heating  caused  by 
this  current  in  the  galvanometer,  as  well  as  in  the  resistance- 
box,  coils  is  quite  inappreciable,  and  the  galvanometer  may 
therefore  be  left  "  on  "  for  any  length  of  time. 

For  everyday  work  the  scale  is  used,  the  readmga  being  well 
within  -3  per  cent,  of  error.  For  more  accurate  work,  however, 
readings  are  taken  at  intervals,  and  the  mean  residing  is  after- 
wards calibrated  against  the  standard  cell  as  follows :  The 
determination  of  the  P.D-  corresponding  to  the  given  mean 
deflection  being  made  by  substituting  for  it  an  E.M.F.  etjual  to 
that  nf  the  standard  cell,  shunting  the  galvanometer,  and 
adjusting  the  resistance  in  series  with  it  till  the  deflection  is 
produced.     Then,  if 

E  =  the  P.D.  required  ; 

r  =  total  resistance  of  potentiometer  rheostat  plus  dynamo 
leads  ; 
ra  =  Bection  of  this  rosistAnce  tapped  to  galvanometer  ; 
R  +  G  ^  resistance  of  galvanometer  circuit  when  G  ia  used  oi 

voltmeter ; 
Hj  4-0  =  resistance  of  galvanometer  circuit  when  standard  call 
is  used  ; 
m  =  muUiplying  power  of  shunt  when  standard  cell  is  used  i 
e  ^  £.M,F.  of  standard  cell  at  the  given  temperature  : 

we  have, 


=J_    R  +  ^  , 

ramRy  +  g" 


(4) 


[The  hgures  referred  to  will  be  given  in  the  conclusion  of  the 
paper  next  week.] 

(To  he  con^iniiecf , ) 

*  The  coils  being  mode  of  platinoid  wire. 
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FOLLOW  AFAIL 

When  Frenchmen  initiate  an  electrical  ex 
at  Paris,  a  congress  or  conference  follows  as  a  i 
of  course.     Wben  Germans  initiate  an  exhibitiati 
Frankfort,  the  inevitable  congress  is  also  held. 
Americans    condescend   to    go   in   for  a 
exhibition  a  congress  will  be  a  necessity,  andwca 
be  sure  that  it  will  be  thoroughly  organised  iii\ 
successful.    By  the  bye,  has  any  student  of  langB 
noticed   how   rapidly  Americanisms   are 
common  ?    This  is  largely  due  to  the  faet,  no  i 
how  we  may  kick    against    i%,    that    Ameiici  ] 
becoming  the  centre   of  the    world's    action. 
newspapers   initiate  new   departures,   and  tbe( 
World  copies,  sometimes   with   acknowledgen 
more  often  without.    Hence  we,  too,  often  **lo 
an  engine    instead  of  '*  place  *'    the    engine. 
"  location,"  not  its  position  or  "  situation,"  is| 
bad,  or  indifferent.   It  is  the  Chicago  "  Exposit 
not  the  old  English'*  exhibition,'*  and  so  on  thr 
the  whole  gamut  of  newspaper  literature. 
again,  many  people  in  this  country  have  sn 
the  necessity  of  meetings  somehow  and  somen 
of  the  '*  conventions  '*  kind  so  common  in  Anie 
where  papers  on  practical  questions    are  read 
discussed.     The  English  characteristic  is  to  pietcsd 
all  one's  manufactmiugand  constructional  detail^u* 
of  immense  value,  and  keep  them  absolutely  seaeLj 
The    Englishman,  in    fact,  'pretends     to    a 
natural  knowledge   of  details  over   and    aborel 
fellow.    This  secrecy  about    matters    electrical  bJ 
ridiculous,  for  there  is  7io  single  practical  detail  I 
is  not  easily  made  clear  to  anyone  vs'ho  llkei^ 
investigate.    As  for  the  nine  hundred  and  niuet;'] 
nine  paper  details,  many  of  which    find  their  w»j[ 
to  the  Patent  Office,  they  are  not  worth  the  p^mt 
they  are  written  upon.     We  contend,  then,  thattfce] 
Englishman  might  well  be  as  free  with  infonnadaa] 
of  his  manufacturing  and  constructional  details  ai  ] 
is    his    American     brother.      The     Institution   of) 
Electrical  Engineers  has  in  a  small  measure  broka] 
down  a  few  of  the  old  traditions,  and  many,  if ! 
most,   of    its  papers    are   now   more    practical  laJ 
character  than  they  were  a  few  years    ago,    Bolj 
there  is  still  too  much  of  the  scientific  society  i 
them.     The   attempt    at    trimming    is    not    alv 
happy,  and  many  would  be  better  with   the  scieoo 
cut  out  and  the  practice  left  in.     Wo  are  couvincel' 
that  the  young  electrical  engineer  will    learn  mow 
from  the  practice  of  the  older  members  than  he  wiD 
from  their  science.     It  is  time  it  was  instilled  into 
him  from  headquarters  that  science  teaching  varstt 
with    every    new    practical    departure,    and    tbit 
business  consists   of  practice,   not    dreaming    afWi 
the    departure  has    taken    place.     There    is   lo  be 
an   exhibition    at    the    Crystal  Palace  in  the  New 
Year.     We    would    suggest   to    the    organisers  of 
this    exhibition    that    some  attempt    be    made  &a 
get  up  an  ''English  congress  '*  in  which  the  pvpsn] 
read  should  be  intensely  practical,  and  that  theoris-] 
ing  should  be  entirely  tabooed.     Let  us  have  simpkj 
practical  directions  as  to  how  to  do  this  and  how 
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second  machine  were  excited  by  a  continuous  current, 
this  second  machine  would,  and  does  in  practice,  act 
as  an  alternating-current  motor.  But  being  rotated  in 
a  magnetic  field  it  will  give  off  alternate  currents  from 
its  coils  exactly  as  when  rotated  by  an  engine,  and 
if  these  currents  are  commuted  by  the  ordinary 
armature  these  currents  will  be  continuous  currentSj 
part  of  which  can  be  used  to  excite  its  own  magnets 
in  shunt,  and  the  remainder  can  be  used  for 
charging  accumulators.  All  that  is  necessary  to 
effect  this  change  is  to  add  four  ring  collectors  to  an 
ordinary  shunt  machine.  Such  motors  were  at 
work  at  Frankfort,  and  from  these  at  will  could  be 
taken  alternate  currents,  direct  currents,  or  power 
from  the  pulley.  Here  we  have  a  machine  which 
evidently  brings  the  problem  stated  at  the  beginning 
of  the  article  within  easier  reach  of  solution.  High- 
pressure  currents  can  be  generated,  using  the  engine 
at  full  power  continuously.  These  can  be  received  by 
a  double-commutator  dynamo,  taken  off  as  direct  car- 
rents  aud  used  for  charging  accumulators,  from  which 
the  supply  would  be  drawn  off  as  required,  upon 
the  three-wire  system.  For  stations  in  the  centre 
of  their  district  this  system  offers  no  advantages,  but 
for  those  at  which  water  or  other  power  at  a  distance 
is  to  be  used  (and  it  would  be  well,  theoretically,  to 
have  all  generating  stations  away  fi'om  the  houses) 
the  method  seems  to  offer  very  considerable  advan- 
tages, aud  as  a  means  for  reconciling  the  two  rival 
camps,  if  it  prove  practical  and  efficient,  must  be 
hailed  with  pleasure  by  all  who  wish  the  extended 
success  of  both. 


TELEGRAPHS  AND  GALES. 

The  following  from  the  Twies  of  November  12, 
A.D.  2,000,  cannot  but  prove  of  interest  at  the  present 
juncture:  *'A  furious  gale,  amounting  in  some 
places  to  a  hurricane,  raged  along  the  south  and 
eastern  coasts  during  the  last  two  nights,  causing  a 
large  amount  of  suffering  and  damage  to  shipping, 
besides  many  land  casualties  both  in  this  country 
and  on  the  Continent.  Fortunately,  we  are  able  to 
give  full  reports  of  the  damage  done,  as  well  as  to 
continue  the  full  publication  of  telegrams  from  the 
Continent  and  America  owing  to  the  underground 
land  telegraph  lines  which  were  recently  completed. 
Indeed,  it  is  difficult  to  conceive  of  the  state  of  mind 
that  so  long  allowed  the  uncertain  commimication 
of  overhead  wires  alone  to  continue,  by  which  any 
gale  or  snowstorm  of  more  than  usual  force  would 
throw  down  the  lines  and  destroy  all  telegraphic  com- 
munication with  the  Continent  and  the  West  of 
England  and  America  within  a  few  hours.  It  could 
not  be  maintained  that  the  additional  cost  of  a  few 
trunk  underground  wires  was  too  great  for  the 
Government  to  undertake,  for  the  question  was  one  of 
national  importance.  The  Commission,  which  at 
last  was  obliged  to  be  forced  upon  the  Department^ 
found,  as  will  be  remembered,  overwhelming  evidence 
of  the  immense  losses  to  commeroial  aud  national 
interests  which  occurred  at  eve  'nterruption 


of  the  great  telegraph  lines  through  the  acca 
of  messages,  often  of  the  utmost  and  vital  imp 
In  Germany  the  wires  were  already  placed : 
ground     for    war    purposes,    and     the 
at    last   arrived  at,  that  an  undertaking 
could  accomphsh  for  war  purposes   Great  in 
could  certainly  carry  out  for  commercial  pa 
has  been  abundantly  justified  by   the  admiiablei 
in  which   the  service  has  been   continued 
interruption  during  the  late  stupendous  gal&! 
is  also  a  matter  of  the  utmost  significance  tlu;| 
greatly  reduced  hst  of  total  wrecks  and 
which  have  occurred  this  season  is  almost  i 
owing  to  the  admirable  system  of  coast  gooid,  1 
house,  and  lifeboat  intercommunication  bjtclr;r« 
and  telephone,  which  has  at  last  been  establifib«i'| 


MAGNETIC  RELnCTANCE. 

BY   A,    E.    KENNKLXV. 


% 


The  science  of  magnetism  vras  a  collection  of  Udi 
cerning  magnets   until  Coulomb   first  brought  to  "  _ 
quantitative  relation  between  a  few  of  its  phenomea^l 
thus  entitled  it  to  appear  among  the  exact  scieaceL 
determined  by  measurement  that  the  forces  of  ati 
repulsion  between  the  poles  of  long,  thin  bar  mAgneU 
proportional  to  the  strengths  of  those  poles,  and  ioTCcdf 
to  the  square  of  their  interyening  distance. 

In  one  respect  it  has  since  been  shown  that  the  diioovv; 
wae  unfortunate,  for  it  served  to  depress  rather  thuiTl 
stimulate   further  enquiry  into  the    laws   of  quAJoUuaifi 
magnetic  relationships.     The  application  of  CoalomVi  k 
Boon   brought   into  use  a  conception  of   magnetism,  ■ 
gcsted^  perhaps,  by  the  analogy  the  law  boars  to  thiil 
gravitation  force.    This  was  the  hypothesis  of  &  layer  of  ll 
or  imponderable  matter  resident  on  the  surfaces  of  tt^H 
bodies,  and  endowed  with  attractive  and  repellent  foroM 
all  portions  of  such  fluid  in  exact  similarity  to  the  twofii 
theory  of  electricity.     Each  element  of  eurfacti  magneta 
would  exert,  according  to  Coulomb's  law,  a  definite  ' 
upon  every  other  element  of  its  own,  or  of   other 
surfaces,  and  when  the  distribution  of  the  magnetic 
or  fictive  layer  was  known,  the  total  forces    active  beti 
the  magnets  forming  the  system  could  be   determiDed 
the  summation  of  all  the  elementary  actions.     This  1 
the  polar  conception  and  mathematical  theory  of 
It   was   not   only  artificial ;    it   was   also    mialeadi 
assumed  that  de^nite  action  could  be  exerted  at  a  dii 
ignoring  the  action  of  the  intervening  medium.     Ni 
tbeless,  a  slight  modification  of  the  iK>lar  theory  readi 
it  capable  of  expressing  a  mathematical  theory  of 
with  apparent  success,  and  exhibits  in  this  respect, 
theories   of   gravitation,   the    remarkable   construi 
purely  artificial  frameworks  of  thought,  void  of  all  &tt«i 
at  reality,  yet  capable  of  affording  useful  applications 
exact  quantitative  results,  while  beneath  their  fount' 
the  real  and  natural  active  forces  still  lie  iu   um 
concealment. 

It  was  soon  apparent  that  magnetism  considered  as  a 
could  not  be  confined  to  the  surface  of  bodies,  aiuce  it 
only  necessary  to  break  a    ar  magnet  asunder  in  oi 
new  poles  and  new  magnetic  fluid  should    be  e 
The  amendment  to  the  original  theory  was  then 
that  a  condition  of  molecular  magnetisation  extend 
like,  throughout  the  substance  of  the  magnet.  The 
tion  of  each  vein  at  the  surface  exposed  a  definite  qt 
of  polarised  magnetic  matter,  while  within  the   veim 
polarity  was  neutralised  by  the  successive  layers  of  opi 
molecular  poles.  This  was  a  great  stride  beyond  the  ori^i 
theory,  for  it  ascribed  magnotiam  not  alone  to  a  fii 
Buperticial  layer,  but  to  the  combined  effects  of   all 
molecules  in  the  magnetised   body,  whose    substance, 

*  Paper  rood  bofore  the  American  Institute  of  £l« 
tir-'-r...  Octobers?,  1891. 
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through  the  substance  of  the  magnet  itself,  gradually 
suggested  the  notion  of  a  magnetic  circuit  in  which  the 
circulation  was  neither  a  fluid  nor  an  energy-exchanging 
condition  like  a  current  but  a  stress. 

This  conception  once  firmly  established  proved  of  groat 
advantage.  Not  only  has  the  dynamo  been  greatly  aided  in 
development  by  the  applications  of  this  theory,  but  the 
interrelationship  between  magnetism  and  electricity  has 
been   brought    into    clearer    recognition   in   consequence. 
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From  this  point  of  view  the  ideas  and  analogies  of  the 
galvanic  circuit  became  paramount,  and  eclipsed  the 
original  notions  of  magnetic  matter  and  magnetisation.  All 
that  was  essential  on  this  hy[>othesi&  was  a  magneto  motive 
force  in  a  circuit  having  conductivity,  and  a  flux  or 
magnetic  current  resulted.  The  magnetomotive  force  in 
permanent  magnets  was  the  result  of  a  definite  molecular 
condition  in  the  iron,  while  in  the  neighbourhood  of  an 
electric  current  it  was  always  active.  According  iv 
Ami>6re*8  theory  that  magnets  had  molecules  in  which 
electric  currents  ever  circulated,  the  two  sources  of  magneto 
motive  force  were  united. 

Some  contention  took  place  between  the  claims  of  the 
vein  theory  and  the  circuit  theory  for  tho  interpretation 
of  magnetic  phenomena,  and  the  question  as  to  their  rela 
tive  merits  is  yet  often  raised.  It  seems,  however^  early  tc» 
decide  upon  the  acceptance  of  any  theory  while  the  ultimate 
origin  and  nature  of  magnetism  remains  unexi^lained,  and 
it  is  bettor  to  regard  both  theories  as  working  hyirotheses 
to  account  for  the  eSects  of  magnetic  laws,  equally  capable 
of  yielding  correct  results  and  therefore  closely  associated, 
while  the  preference  between  them  will  depend  upon  the 
nature  of  the  problem  to  be  attacked.  The  circuit  theory 
is  the  simpler  for  general  purposes  of  theory,  and  particu- 
larly for  dealing  with  the  phenomena  of  electromagnetism. 
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The  vein  theory,  on  the  other  hand,  while  very  artificial, 
is  often  more  convenient  in  dealing  with  the  magnetic 
behaviour  of  the  three  metals  iron,  cobalt,  and  nickel,  and 
it  is  the  natural  accompaniment  of  Ewing's  modern  theory 
of  magnetisation  which  at  present  appears  to  best  represent 
the  facts. 

On  the  circuit  theory  the  magnetic  conductivity  of  all 
substances  is  very  nearly  the  same  as  that  of  an  air-pump 
vacuum,  and  constant,  notably  excepting  tho  three  magnetic 
metals  whose  conductivitv  '«  enormously  greater^  but 
variable  with  thoconditior  'nt. 

The    existence    of    ma^  Mvity    known 

"  {>ermepi  ssduarily  i  ^se  quality 


magnetic  resistaDca*    Some  debate  bM  takes  , 

the  validity  of  this  terra  or  its  application,  for  I 
that  the  resistance  which  usually  enters  into  [ 
netic  circuits  is  generally  far  more  v&riable  th&Dt 
in  the  metallic  circuit  of  electricity.     It  it  w 
admitted,  however,  that   tho  term    magnetic 
fairly  applicable  in  virtue   of  analogy  if  not  of 
The  term  magnetic  reluctance  then  suggested 
has,  however,  the  advantage  that  "  reluctance 
is  less  cumbrous  than  **  magnetic  reeistanoe. 


reason  only  it  is  advantageous  to  retain  it.  Sim 
reluctance  per  unit  volume  or  the  magnetic  r«i 
one  cubic  centimetre  has  been  called  "  reluctivjM 
perfectly  de6nito  if  not  quite  euphonious  uuderl 
It  is  this  quantity  which  will  occupy  our  further 
This  magnetic  circuit  difiors  from  the  galvu 
im|)ortant  particular.  In  the  latter  we  mod  f 
meet  with  a  conductor  carrying  the  flux  q 
through  an  insulating  medium,  such  as  air  in 
current — certainly  no  measurable  curreut — pamtn 
magnetic  circuit  this  condition  of  things  while 
mated  to  and  often  for  practical  purposea  ua 
dynamos  or  electromagnets  is  only  realised  in  c 


r 


instance — that  of  a  closed  Faraday  ring  uniform 
with  wire  carrying  a  current.     In  every  other 
flux  is  diffused  more  or  less  through  the  i 
stances  and  does   not  follow  a  simple 
iluz,  in  fact,  is  not  to  be  enchannelled 
known  magnetic  insulator,  and  this  fetters 
the  quantitative  grasp  of  the  subject. 

The  law  of  the  magnetic  circuit  is  like  Obn 
the  flux  is  equal  to  the  magneto-motive  forco  dii 
reluctance.     That  is  regarding  the  circuit  as  a 
any  one  j^oint  of  tho  circuit  the  law  is  that  the 

equal  t'^  the  drop  in  magneto-mnUvo  forcr  r^r  i 
'•nsantjuet,  PhiL  Man.,  vol.  xiv.,  I8NS,  j*.  41U. 
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►  xe  existing,  divided  by  the  reluctivity — corresponding 

ctly  to  the  case  of  Ohm's  law  at  any  point  in  an  electric 

uit.     This   "drop"   is  called    the    muj^netisiuj;   force, 

loted  by  H,  and  is  the  strength  of  the  magnetising  field 

that  point.     Owing,  however,  to  the  great  variation  that 

i8t«  in  the  reluctivity  of  iron  which  enters  into  nearly 

'  *  ly  practical  magnetic  circuit,  the  law  is  of  ranch  less 

.  ice  than  Ohm's  electric  law.    The  reluctivity  depends 

only  on  the  magnetising  force,  but  also  on  the  degree  of 

-  ty  of  the  iron,  and  iron  possessing  12  per  cent,  of  man- 

mAuesQ  is  almost  non-magnetic* 

CA  number  of  attempts  have  been  made  by  different 
Vjservers  to  establish  a  definite  relationship  be'tween  tiie 
ux  density  and  the  magnetising  force  or  the  permeability 
^  onler  to  so  amend  the  magnetic  Ohm's  law  as  to  give 
jj^^^rviceable  results  for  even  pure  iron.  The  results  obtained, 
[^^  xcepting  the  formuin?  of  Frcilich  and  Lamout,  have  generally 
^en  regarded  as  unsatisfactory.  They  have  usually  been 
xpressed  graphically  as  curves  in  one  of  three  types  : 

1.  H  -  B,  or  curves  of  magnetising  force  and  flux  density. 

2.  H  -  /I,  or  curves  connecting  permeability  and  mag- 
""     ^lotisiug  force. 

It  ^      3.  B-/1,  or  curves  connecting  flux  density  and  perme* 
Kjitbility. 

^^*     It  is  the  object  of  this  paper  to  show  that  there  is  a 
^^  fourth  relation  that  has  not  received  the  attention  it  seema 
to  deserve — namely,  the   curves  connecting  the  reluctance 
th  the  mar^notising  force. 

As  an  example  of  the  comparative  forms  of  these  well- 
own  curves,  types  1,  2,  and  3  are  represented  iti 
gs.  1,  2,  and  3  for  a  stimple  of  Norway  iron  whose  results 
'«re  among  the  first  on  record,  being  published  in  1873.t 
L'TPhe  curve  connecting  the  reluctivity  with  magnetising 
^■^force  is  shown  in  Fig.  4,  and  exhibits  a  greater  degree  of 
[_  ^*aimplicity  than  any  of  the  others.  Curve  4  consists,  in 
™*^fact,  of  two  lines  that  are  very  nearly  straight,  united 
^" by  a  rounded  elbow;  and  these  outlines  expreas  the  fact 
^?  that  the  reluctance  of  this  sample  of  iron  was  very  nearly 
^*  ft  linear  function  of  the  magnetising  stress  brought  to  bear 

, U|)on    it.     The    ordinatos    for    this    curve   are   i;iven    in 

thousandths  of  an  aljsolute  reluctance  unit,  a  qtianiity  we 
may  call  [)rovisionally  a  milli-unit,  abbreviated  M.U.     The 
reluctance  of  1,000  M.U.  ni  series  would  be  that  of  one  cubic 
centimetre  of  air.  Keluctivity  cinves  plotted  from  varioii-s 
aourccs,  all  of  which  are  duly  given  in  the  appendix,  appear 
HI  Fig.  6,  for  various  samples  of  iron  and  steel.  The  general 
type  consists  of  two  lines  nearly  straight,  connected  by  an 
elbow  which  is  sharper  and  more  defined  as  the  iron  is  softer 
and  more  nearly  pure.     With  hard  steel  the  change  from 
the    descending   to   the  ascending   line   is    very   gradual. 
The    reluctivity   of    iron    ap|>ears   from   these  ciu-ves  to 
commence  at  a  certain  definite  and  moderately  large  value, 
which  we  may  denominate  its  initial  reluctivity,  descends 
very  rapidly  and   nearly  on  a  straight  line  to  what  may 
be  called  the  critical  reluctivity  at  the  critical  magnetising 
force,  turns  abruptly,  and  then  advances  along  a   nearly 
straight   Hue.     Before   the   turning   point   in   Fig.    4   the 
reluctivity  may  bo  expressed  approximately  by  the  equation 
p=20-3-5   H,    while   beyond   the   bond    the    erjuution 
becomes  /»=*0T  +  0'058  H.     The  flux  density  oxieting  in 
this   sample   of   Norway   iron   can    bo    calculateil    by  the 
Ohm's  law  formula  for  any  value  of  II   whou  the  corre- 
sponding value  of  the  reluctivity  is  taken  from  one  or  other 
of  these  two  equations  and  the  resulting  curve  of  B-Ii 
will  practically  coincide  with  that  in  Fig.  1,  except  in  the 
immediate  neighbourhood  of  the  critical  value  of  H.     This 
relation  also  exhibits  the  foundation  that  exists  for  the 
Froiich  formula  which  has  long  been  known  to  be  practi- 
cally valuable  and  even   very  accurate  in  application  to 
dynamo-magnetic  circuits,  although   both  the   method   by 
which  it  was  arrived  at  and  the  light  in  which  it  has  since 
been   regarded  appear  t'j  have  been  empirical  rather  than 
fundamental,  t 

(To  be  coniinatid.) 
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At  the  street  railway  convention  held  in  Pittsburg,  Mr. 
J.  S.  Badger,  of  the  sta3  of  the  Edison  General  Electric 
Company,  presented  a  paper  on  "  Electricity  the  Moat 
Economical  Power  for  Street  llailways,"  which  give  some 
interesting  and  late  statistics,  and  scemB  to  have  been 
carefully  and  fairly  prepared.  After  pointin;(  out  that  the 
two  items  of  first  cost  and  operating  cost  per  car  mile 
furnished  tho  fairest  and  most  useful  basis  of  comparison, 
and  calling  attention  to  the  important  effect  of  differencea 
in  price  of  coal  and  labour,  and  in  iutalligent  care  of  the 
plant,  tho  paper  continues : 

First  Cost. 
Direct  information  concerning  cable  roads  has  not  been 
obtainable.  The  figures  we  cite  are  those  given  by  tho 
Census  Department,  and  do  not  seem  to  have  been  (juos- 
tioned  by  any  authority.  The  data  concerning  horse 
roads,  being  taken  from  sworn  reports  to  the  Massachusetts 
Board  of  Railroad  Commissioners,  can  also  be  relied  upon. 
The  figures  given  concerning  investmetit  in  electric  roads 
have  come  from  otiicial  sources,  and  are  confirmed  by 
private  information.  These  are,  however,  excessive.  Most 
of  the  roads  mentioned  were  formerly  horse  roads,  and  to 
the  original  investment  has  been  added  the  cost  of  change 
of  motive  power,  and  in  almost  every  case  the  amount 
now  charged  to  permanent  investment  is  far  in  excess  of 
what  it  would  cost  to  renew  the  entire  i>ower  plant,  track, 
and  equipment. 

An  attempt  has  been  made  to  show  that  electric  roads 
cost  nearly  as  much  as  cable  roads  for  equal  class  of  con- 
btruetion.  How  much  a  company  might,  for  purposes  of 
its  own,  or  through  mistaken  ideas,  see  fit  to  invest,  it  is 
not  necessary  here  to  discuss  ;  but  as  to  how  much  is 
necessary  for  first-class  construction,  there  is  little 
question.  One  of  the  foremobt  roads,  with  an  equipment 
first-clafls  in  every  respect,  has  a  permanent  investment, 
including  paving,  alnioat  exactly  that  given  as  the  average  in 
Table  I.  E-timates  upon  track  construction  differ  greatly, 
but  the  limit  of  profitable  investment  is  not  likely  to  exceed 
10,000dols.  per  mile  ;  while  as  fine  and  substantial  a  road- 
bed as  electric  car  ever  ran  over  was  built  at  a  cost, 
exclusive  of  piiving,  of  about  5,000dols.  per  mile. 

The  overhead  structure  need  not  cost  to  exceed  2,5OOdol0. 
to  3,000dols.  per  mile  of  single  track  for  best  wood  poles, 
or  3,500dols.  to  S.OOOdols.  for  iron  poles.  For  double 
track,  iron  poles,  it  would  vary  from  4,500dol8.  to  6,500dols. 
[>or  mile,  centre-pole  construction  being  cheaper  and  in 
many  other  respects  preferable  where  it  can  be  adopted  ; 
3,000dols.  to  3,r)00dols.  per  car  is  a  liberal  estimate  for  16ft. 
to  20ft.  cars,  fully  equipped,  and  the  average  is  about  two 
cars  (>er  mile  of  road. 

An  allowance  of  15  h.p.  to  20  h.p.  per  car,  at  80dols.  to 
lOOdols.  per  horse-power  for  station  equipment,  including 
stoam  plant  but  not  real  estate  or  buildings,  is  very  liberal. 

Thus  we  have,  as  an  extremely  liberal  estimate,  2C,000dol8. 
per  mile,  exclusive  of  real  estate,  buildings,  and  paving  for 
a  road  suitable  for  the  heaviest  metropolitan  tratlic,  and  it 
is  a  fact  that  a  good  and  satisfactory  road  can  be  built  and 
equip|)ed  for  20,000dols.  per  mile. 

As  records  of  actual  experience,  a  careful  examination 
of  the  statistics  presented  is  invited,  and  es()ecially  of  those, 
relating  to  electric  railways.     The  greater  part  of  these  baij 
been  obtained  by  personal  visits  to  the  roads  reported. 

COMl'ARtaoy   OF   iNVEdTMEN'T    AND    OPERATING    Exi'EXSSS. 


Table  I. 


22  electric  roods* 
45  home  roudfft    .. 
10  cable  roads^   .. 


Total  inveatment 
real  estate  road 
And  oiiuipmeDi. 


^1. 


dois. 

38.500 

S3,406< 

360,325 


dolfl. 
27.780 
31,003 
1M,275 


K 

o 

i 

IB- 


76,158 

43,345 
300,3961 


237,038 

2S1,816 

l,366kWfi 


3'10 
6-81 
4-38 
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Table  II. 


Electric  roads 
Ho  me  roads  t 
Cable  roadsT 


N 

?is 

?,1 

^1 

SI 

Is 

2  fe 

per  passen 
fried,    intei 
eluded. 

n^ 

5S2 

^S53 

«S2 

o 

•-^ 

H 

u 

Cts. 

Ct8. 

Ctfl 

Ctfi. 

U-02 

3  03 

14-05 

355 

24  3-2 

4-62 

2a  04 

418 

1412 

6i*7 

20-9 1 

3-22 

£.C^ 


Cts. 

4-53 

4-98 
4-77 


•  Car  miles  run  per  annum,  14,013,187  ;  piiB»enger«  carried  per 
annum,  43,614,972;  street  length,  184  mitee  ;  track  length,  355 
niile^. 

1-  All  the  roadt4  in  MaaBachusette  operated  exclusively  by  horsea 
for  1885-00.     Average  for  six  years. 

X  From  Cennui*  Bulletin  No.  55. 

Tabue  IV.^^evks-  Repkeskstative  Roads,  Oi'eratkd 

EsTrRELY    BY     ELECTRICrTY. 


Length. 


ON 


51-0 
40*0 
160 
8'S 
15-5 

6  28-0 

7  3-8 

102-8 


-3 
o2 


3,^1) 
19-5 
191) 

50 
140 
23  6 

2-8 


S^ 


tS9 


bo 

i-8i 


o—  c 
S5 


•162,8,57 

487,582 
190,000 
•460,000 
167,511 
286.852 
20rj.O0O 


109-8 


< 


50 
140 
16 
20 
IK 
31 
5 

280 


&i. 


100 
91 

125 
83 

106 

lt>8 
92 


SI 


<    Is 


S§ 


tf  a;   O 

o 


313 

188 
343 
318 

a57 

597 
307 


3  13 
206 
2-75 
3-82 
3  35 
5-51 
333 


1229 

7-80 

H-13 

11 '82 

11-00 

12-74 

8-49 


O 


12-29 
710 

1054 

9-80 

11-70 

13  76 

7*81 


•  he 


393 
3  79 
307 
309 
3  28 
3-31 
2.'>5 


9*93 


3-28 


L 


•  Estimated. 

Total  annual  car  mileage,  0,862,000.  Total  number  of  passangera 
carried  annually,  29,144,000. 

Table  I.  shows  that,  taking  street  lengthy  as  the  unit  of 
comparison,  in  the  cases  of  the  roads  under  consifieratiuii 
the  total  [xjrmanent  investment  of  the  electric  roads  is  only 
15  {)er  cent,  more  than  that  of  the  horse  roads,  while  the 
cable  roads  cost  more  than  nine  times  as  much  as  the 
electric  roads.  Table  II.  shows  operating  and  interest 
expenses  per  car  mile,  and  per  passenger  carried  for  each  of 
the  three  systems. 

OPKUATiNti  Expenses. 

Average  of  22  trolley  roads.  Length  varying  from  three 
to  51  miles;  cars  in  daily  operation,  throe  to  140;  daily 
mileage  per  car,  80  to  150;  average  daily  mile^ige  per  car 
110. 

Cost  of  coal  varies,  from  l.OOdol.  per  ton  for  slack,  to 
3.00dols.  for  "run  of  mine,"  and  3  SOdols.  for  lump.  Wages 
of  conductors  and  motormen  vary  from  10  to  20  cents  per 
hour.  Consumption  of  coal  varies  from  4'31b.  of  slack  per 
car  mile  to  12'21b.  K.O.M.  per  car  mile. 

The  station  output  varies  from  37  e.h.p.  to  8'4  e.h.p. 
per  car  in  operation,  for  roads  equipped  with  16ft.  cars  and 
Edison  motors.  In  the  latter  case  the  road  had  many  heavy 
grades  and  sharp  curves.  One  road,  equip|)dd  with  30ft. 
double  truck  cars  (weight  complete,  about  10  tons),  6 
Edison,  and  14  short  double  15-h.p.  equipments,  traftic 
medium  and  grades  moderate,  required  an  average  of  10  7 
e.h.p.  per  car  in  opera*"  ' 


The  best  station  performance   is   1  e.h.p.  fore 
of  slack   or  4lb.  of   nut   consumed  ;    and   ev 
7  J  lb.  of  water  per  pound  of  slack  consumed. 
boilers.  Murphy  furnaces,  Armington  and  Sinwl 
single-cylinder,  non-condensing  engines,   and  "* 
rators  are  in  use. 

ExpensQipva 
Tabt^p.  V.  (eentos 

Highest.  LowvA  im|H  g^ 
Maintenanoo  of  road-b«d  and  track  ......      1  86  10 

Maintenance  of  lino "95  1M       .^ 

Maintenance  of  power  plant,  including;  ■  *l^ 

repairs  on   engines,   dynamos,   build-  OV 

ingF,  etc '86  i     >iifl 

Coet  of  power,  includinc^  fuel,  wages  of  1     ^ 

engineers,    firemen,    dynamo  tenders,  I 

oil,  waste,  water,  and  other suppliee...     4*95  I   dUj 

Repairs  on  cars  and  motors 5*24  \^M 

Transportation  expenses.  Including  wages  L^V 
of  conductors,  motormen,  starters,  and  ft  ^^^ 
switchmen,  removal  of  snow  and  ice,  V  j. 
ocoidentu  to  persons  and  property,  etc.  9*47  2*74 
General  expenses,  including  salaries  of 
officers  and  cleiks,  office  expenses,  ad- 
vertising, printing,  legal  expenses,  in- 
surance, etc...., 2*95           "7^ 

Total •22-99        •7'W» 

*  Respectively  the  highest  and  lowest  total  for  aay  oocf 

Detailed  Distiubution  of  Operating  Expe 

For  roads  of  10  or  15  miles  and  upward,  operating! 
more  oars  per  day,  averaging  105  to  110  mileil 
tirades  moderate,  a  careful  distribution  of  expencct,^ 
upon  the  experience  of  the  best  roads,  will  avera^  i 
as  follows : 

£» 

carnilil 

Maintenance  of  road-bed  and  track..  

Maintenance  of  line 

Maintenance  of  power  plant : 

Rei>aire  on  engines  and  boilers *]8 

Re|>airs  on  dynamos    ,.,  .... 

MiscoUaneout}  repairs »  ,,,. 

Cost  of  power  : 

Fuel 

VVogcfi  of  engineers  and  firemen w*.. 

Wages  of  dynamo  tenders,  etc 

Oil,  waste,  water,  and  other  supplies..... 

Maintenance  of  rolling-stock  : 

Kepairs  on  motors  (ex.  gearing)  '6^ 

Repairs  on  gearine  and  trolleys  

Repairs  on  car  bodiesand  trucks ,.  ..         -519 

Tran9[x>rtation  expenses : 

Wages  of  conductors  and  motormen  ...  4  ; 

Wages  of  starters,  switchmen,  track  sweepers,  eto. 

Cleaning  and  inspecting  cars    

Oil,  wasU:,  and  other  supplies 

Accidents  to  ^)er8on8  and  property .'. .. 

Miscellaneous 

General  expenses  : 

Salaries  of  officers  and  clerks •.-••- 

Onico  expenses ......I -13 

Ad \ertising  and  printing iMJll 

Legal  expenses ^njSi 

InFurance  ... ,», .......*.  ...  Mil 

Miscell.ineoue    , „.....,—•••••«  .•« "^OI 

Total    I 

The  paper    closes  with  detail    tables    for   seren  fl 
shown  in  Table  IV.,  which  contains  many  intereetin^a 

WATT'S  ELECTROLYTIC  ZINC  PROCESSES^ 


f  Concluded  from  page  4^S.J 

In  treating  calamine,  or  native  carbonate  of  eioc*  1 
process,  the  ore,  which  does  not  require  to  be  calo' 
crashed   and  ground  to  a  fine   powder,  which    is 
effected,  and  at  little  cost,  by   any   of   the   well-knc 
crushing  and   grinding   machines,   which  have   now 
brought  to  a  high  state  of  perfection   for   purpoeee 
kind.     It  will   be  readily  understood,  as   in    all 
rations  in  which  a  substance  has  to  be  aeparat 


I 


confidence  as  the  result  of  actual  trial,  conducted  with  the 
special  object  of  deciding  the  point  once  for  all :  Finely- 
powdered  ore  (blonde)  beiii^  used,  and  agitation  kept  up 
continuously,  the  acid  liijuor  of  the  zinc  bath  became 
neutral  to  litmus  paper  in  half  an  hour.  This  satisfactory 
result  shows  not  alone  that  the  zinc  oxide  is  readily 
attacked  by  the  weak  acid,  but  also  that  the  time  occupied 
in  the  recuperation  of  the  [artially-exhausted  solution  is  in 
reality  remarkably  brief.  Moreover,  as  the  particles  of 
undissolved  oro  and  gangue  very  quickly  subside,  the 
renovated  solution  is  ready  to  bo  again  pumped  into  the 
head  supply  tank  after  a  few  hours'  rest.  A  moderate 
stock  of  the  normal  zinc  solution  being  always  kept  on 
hand,  the  revivified  liquoi^  tako  their  place  in  due  course, 
and  there  is  no  break,  therefore,  in  the  continuity  of  the 
manufacture. 

When  the  electrolytic  production  of  zinc  by  this  process 
involves  the  employment  of  ores  containing  a  good  deal  of 
lead — which  it  is  always  important  to  recover  as  a  profit- 
bearing  by-product — the  best  method  of  securing  the 
lead  is  to  keep  a  stock  quantity  of  commercial  acetic  acid 
(15  per  cent.)  specially  for  the  purpose  of  dissolving  the 
oxide  of  lead  from  the  calcined  ore  us  the  Erst  operation. 
It  is  also  advisable  to  have  a  small  auxiliary  plant,  con 
sisting  of  several  tatiks  fitted  with  carbon  anodes,  sus- 
pending rods,  etc.,  for  the  purpose  of  depositing  zinc  from 
its  acetate  solution.  This  arrangement  being  provided^  the 
ore  containing  lead  is  first  treated  with  a  sufficient  quantity 
of  acetic  acid  to  dissolve  out  the  whole  of  the  lead  oxide, 
a  certain  portion  of  zinc  oxide  also  becoming  dissolved. 
When  the  resulting  acetate  liquor  ia  treated  with  scrap  zinc 
as  before,  and  when  the  whole  of  the  lead  is  precipitated, 
and  the  solution  quite  clear,  it  is  transferred  to  the  auxiliary 
tanks,  and  as  much  of  the  zinc  as  possible  deposited  from 
the  solution  upon  plates  of  sheet  zinc  or  other  suitable 
metal.  When  the  reduction  of  the  zinc  from  the  acetate 
Bolutionhas  proceeded  as  far  as  may  be  practicable,the5trongly- 
acid  liquor  which  results  is  again  used  as  :i  solvent  for  the 
lead  in  other  batches  of  ore,  and  so  on.  the  aceU*te  solution 
thus  obtained  being  in  each  case  Srst  deprived  of  its  lead 
by  precipitation,  and  the  resulting  solution  of  acetate  of 
zinc  then  electrolysed  for  the  recovery  of  its  zinc,  or  as 
much  thereof  as  can  be  obtained  without  disadvantage  to 
the  electrical  and  other  conditions  of  the  arrangement. 
The  object  of  the  method  suggested  is  to  employ  a  certain 
amount  of  acetic  acid  over  and  over  again  for  dissolving 
lead  from  the  zinc  ores,  the  zinc  used  in  throwing  the  lead 
out  of  its  solution  being  afterwards  recovered  by  elec- 
trolysis, leaving  a  considerable  portion  of  free  acetic  acid 
in  combination  with  a  reduced  percentage  of  zinc  acetate, 
to  be  again  used  as  a  solvent  for  lead  oxide  as  before. 
After  each  employment  of  the  acid  liquor  in  the  way 
described,  the  solution  obtained  ia  drained  from  the  ore  as 
fxUly  as  possible,  and  the  ore  is  then  washed  to  remove  the 
lead-zinc  liquor  remaining  in  contact  with  it ;  the  wash 
waters  may  be  concentrated  by  any  of  the  woll-ktjown 
evaporators,  and  the  lead  therein  afterwards  precipitated 
as  before,  when  the  zinc  acetate  liquor  may  be  added  to  the 
bath  of  the  solution  used  in  this  operation. 

ScpurcUwn  oflJtc  Zim  from  **  Hard  Speller.^* — The  substance 
known  as  "hard  spelter" — hard  zinc — or  "dross,"  is  a 
product  of  the  galvanised  iron  works,  and  contains,  in  addi- 
tion to  the  impurities  of  the  spelter,  from  which  it  takes  its 
origin,  varying  percentages  of  iron,  with^  which  the  zinc 
becomes  alloyed  in  the  process  of ''  galvanising  "  iron  goods 
of  various  kinds.  The  zinc  contained  in  this  material  may, 
however,  be  very  readily  and  ecotiomically  extracted  by 
the  process  which  forms  the  subject  of  these  papers — a 
brief  outline  of  the  procedure  being  aa  follows  i  Fnr  the 
convenience  of  immediate  use,  and  to  save  the  necessity  of 
romelting,  the  waste  product,  or  "dross/'may  be  withdrawn 
from  the  galvanisiuK-baths  and  poured  into  specially- 
prepared  ingot  moulds,  to  form  plates  of  convenient  size 
for  anodes;  the  plates  may  be  cast  with  " lugs "  for  con- 
necting them  to  theconducting-rods  of  an  electrolytic  bath, 
or  series  of  baths.  The  electrolyte  for  extiuctingtho  zinc  from 
the  impure  B[>eltcr  consists  of  a  mixed  solution  com})osed 
of  zinc  acetate  and  sulphate,  the  former  in  the  piO[>oition 
of  about  10  per  cent,  of  the  latter,  the  density  of  the 
mixture  being  about  specific  gravity  1,120  to  1,130.     The 


^sma^ 


thtl 


impure  zinc  anodes  being  suspended  from  their 
rods,  cathodes  of  thin  sheet  zinc  may  be  used  aatht 
electrodes.     A  current  of  about  four  amperes  pm 
foot  of  cathode  surface,  at  a  pressure  of  '5  volt,  an 
prompt  deposit  in  the  above  solution,  the  metu  di 
of  a  very  fine  colour,  and  nearly  white.    When  the 
been   at  work  tuider  these  conditions  a  short  til 
found  that  peroxide  of  iron  of  a  yellow  or  ochreoi 
forms  at  the  anodes,  which  gradually  falls  to  ihthk 
the  bath,  while  at  the  same  time  oxygen  bubbl« 
evolved  at  these  electrodes.     No  hydrogen  is  git 
the  cathodes.     When  testing  the  solution  fromtima 
even  after  it  had  been  worked  off  and  on  during  I 
of     many     nr.ontha,     no    trace    of    iron     whatcrv 
found  in    the    liquid ;    indeed,   the    presence  of  J 
at   the   j)06itive    plates    would    indicate    that  M 
would     be    oxidised    as    soon    as    its    (MUticlet  | 
exposed   by    the    removal    of    the    zinc   with   ^ 
was  loosely  alloyed  in  the  impure  metal.     When  m^ 
the  zinc  from  hard  spelter  by  this  procesB,  it  haani 
been  found  that  the  full  theoretical  quantity  hasj 
posited  per  ampere-hour,  which  is  another  proof  ofll 
fence  of  the  aceto-aulphate  of  ^inc  aa  an  electroljfl 
deposition  of  the  metal.     The  low  E.M.F.  requird 
the  most  suitable  current  which  can  be  used  for  im 
in  view,  points  to  the  fact  that  the  process  ia  anl 
one  ;  indeed,  this  has  been  rei)oatedly   verified  bjn 
continuous  trials,  and  those  who  are  interested  i^ 
sation  of  hard  spelter  as  a  source  of  very  pure 
find  that  the  process,  of  which  the  foregoing 
give  an  approximate  idea,  is  such  a  one   as  may 
gated  without  much  fear  of  di.sap|>ointaient. 

Respecting  the  recovery  of  any  silver  or  gold 
be  known  to  exist  in  the  ore,  these  may  be 
rated  from  the  still  moist  residues  by  any  of  the  n 
processes  which  are  employed  for  the  purpose, 
advisable  that  the  residues  of  Euch  ores  shouli 
apart  from  those  in  which  the  precious  luotals  dq 
a  constituent. ;  by  carefully  observing  this  proa 
ganguos  containing  silver  and  gold  will  be  more 
to  the  treatment  for  the  recovery  of  those  mi 
their  bulk,  which  has  become  greatly  reduced 
removal  of  the  zinc  (and  lead)  therefrom, 
increased  by  the  admixture  of  less  valuable  mate] 


ited 


ROYAL    SCOTTISH    SOCIETY    OF    AB 


The  tinit  mooting  of  tho  flOventy-6rat  session  o(  j 
Sfiotiiph  Society  of  Art*  waH  held  on  Monday  in  the  Sod 
117,  George-street,  Edinburgh.  1 

Tho   Right    UoQourablo  Lord  Ki&gsbiirff]&,    preeidlj 
aocieby,    occupied    tho   chnirT   and,  in   o{.»oning    the   p" 
recounted  some  of  the  thin^ti  which  hotl  como  to  his  n4 
occoffion  of  a  visit  to  the  clectricnl  exhibition  at  Krtin' 
exhibition  hod  struck   him  very  forcibly,  in  rospect  oti 
confidence  of  tboee  who  hnd  capital  invested,  for  tho 
of  articlefl  for  the  application  of  electriCAl  science*  i 
pay  them   very  weU  to  go  to  the  great  expense  of  i 
that  exhibition.     This  had  struck  him  particularly  in  ; 
exhibit  of  the  ^reatGermanelectriciAnSiMessrs.Siamens^ 
It  was  hardly  credible  that  that  firm  had  spent  £QO,U 
installatioa,  and  thut  they  hud  on  the  ground  60  men,  j 
were  engineers.    He  hiwl  been  struck  with  the  way  ia  ■ 
development  of  electricity  wns  sliown  in  Uie  wooderfd 
tion  in  shining  metAl  of  beautiful  natural  objecte,  sat^il 
Bpray,  leaves,  etc.,  the  whole  art  being  appLed  by  thfl 
itself.     Tlie  eplondidly-buUt  mAohinee,  both  electrical  i 
v!Qre  a  striking  feature  of  the  exhibition.     One  of  tixeo« 
for  showing  tho  r)ower  of  enorraoiiB  currents,  waa  exhih 
in  the  Biumouft-HalHke  collection.     The  engineer  pL 
of   ebonite    between    the    lorminals,   and    they 
electrical  energy  playing  on   each  ^ido  of  the   i 
to    make    a    connection,    till     at     length,     like 
it  met   orer    the    top,    und    a    series     of    incaode 
in  the  circuit  were  lighted  up.     The  current  wnm  dr 
time  at  20,000  volte,    but  learned  afterw&rde   that 
driven  up  to  as  much  aa  4.S,000  voltsi  Most  atriking  of  I 
08  regards  the  large  working  syat^m,  was  the  tranaf 
from  Lnuften  to  Frankfort,  and  it  certainly  made  one 
on  end  to  have  pointod  out  sutipendtxl  o^'erhoftd   tli4 
wirea  carrying  such  an  enormous  ^wwer.     He  itueet 
in  this  country  they  would  have  |>ormitted  the   o;rt>* 
8et  it  up.     It  would  give  them  some  idea  of  tli' 
from  Lauflbn  when  he  told  them  that  one  of  the  . 
in  incandescent  lamps  as  largo  as  tho  atoa  of  tho  hou 


ho  nou  utf 

inasiJi^H 
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30ft.  by  GOft.,  which  waa  lighted  from  Lauiron.  Ono 
^  t  he  must  Bay  for  our  (ierman  friends,  which  iiunlicd  u 
||tb6  Boienbiflc  men  in  thiA  country,  wns  that  oi   three 

from   whom   ho   hod    got   ittformation   regarding;   tlio 

'.  HAlflke'a  exhibit,  two  spoke  Kuf^lieh  aa  well  ad  any 
He  very  much  feared  that  if  a  (German  Hi>eukin(;  no 

i  come  over  to  the  Edinburgh  Klectrical  Exnibition  he 
ifre  found  it  more  dilticult  to  obtain  information.  Ho. 
lie  sooner  wo  learned  the  teft^on  the  better,  Umt  tliose 
no  in  their  .icictititic  and  busine^>I«  men  could  moot  the 
WkI  bu^ine^H  men  of  other  nntionn  and  8{>eak  to  thorn 
I  laa(fuago,  would  be  i!uro  of  absorbing;  a  great  amount  of 
terciaJ  prosiJerity  and  of  Bcientific  succohs,  whicli  wo  were 
peble  of  doinj;  if  wo  would  only  realise  that  the  En^HMi 
prus  not  quite  fjood  enough  to  oarry  ua  all  over  the  world, 
jtaaotion  of  Mr.  Bmoe  Peebles,  seconded  by  Mr.  F.  Grant 
^rd  Kin^^.Mburffh  wiis  thanked  for  hin  addre.rfs, 
tesldont  then  pn'sonted  to  the  winnorti  the  Bociety'e 
(|>aperB  retul  during;  the  last  sesffion. 
MOkWs  were  elected  for  the  ensuing  year.  Mr.  Alexander 
B.,  was  elected  president ;  Mr.  W.   B.  Blaikie  and  Mr. 

rensoOy  C.E.,  were  elected  vice-preaidenta  ;  Mr.  W.  A. 
E.,    waa    re-elected    secretary  ;    and    Mr.    C.    W.    VV. 
,  C.A.,  treasurer. 


LEGAL    INTELLIGENCE. 


E  THE  CADOGAN  ELECTRIC  LIGHT  COMPANY. 

Petitions  for  Winding-up. 

efcitioos  for  the  winding-up  of  this  company,  which  ia 
ary  litiuidolion»  came   before  Mr.  Juatico  Kekewich  on 

ftrmlncton,  O.C.,  and  BIr.  Alexander  Yonaff  np^wared 
%i  jielilionor,  and  af4ko<l  for  a  supervision  order. 
rnoD  Smith,  for  theitecond  petitioner,  pressed  for  a  com* 
>rder,   and  asked   that  the  carriage  of  the  winding-up 
givmi  to  the  ceoond  fietitioner. 

ftggett,  for  the  liquidator,  strongly  op[>osed  a  compulsory 
i  submitted,  subject  to  the  discretion  of  the  Court,  that 
'as  f^Iiown  for  a  AUfiervision  order. 

Atloe  Kekewloh  said  that  the  case  was  nob  ono  in  which 
t  any  sugt^eetion  of  fraud  or  mutter  of  that  kind  requiring 
3aae  should  be  placed  in  the  hands  of  the  Official  Keceivor. 
ITftS  needed  waa  the  protection  of  creditors.  It  was  in- 
d  hand  over  thin  coiiii>nny'a  asaet^i  and  buAiiicM  to  a  new 
already  formed,  and  in  the  carryinp  out  of  a  transaction 
cind  difhculUos  occurred  in  a  compulsory  winding-up 
re  not  encountered  in  a  I'oluntary  liquidation.  On  the 
id,  the  case  appeared  to  bo  one  in  which  the  rights  of 
might  be  prejudiced  by  a  voluntary  winding-up,  if  the 
r  spent  the  assets  in  carrying  on  the  business  and  making 
allations  which  would  havo  to  be  paid  fur  in  rewly  money. 
ship  therefore  made  the  usual  superviftion  order  on  the 
ion,  and  made  no  order  on  the  second  petition. 


JNIACKE  V.  SCOTT.-SCOTT  v.   UNIACKE. 

I         An  Apprenticeship  Question. 

Me  came  before  Mr.   Justice   Homer,    in   the   Chancery 
)f  the  High  C^urt  of  Justice,  od  Thursday,  the  5th  inst. 
[ary  Augusta   Uniacke,   the  plaintill',  ia  a   widow,  and  on 
of  December,  !889,  she,  her  son,  F.  W.  P.  Uniacke,  and 
idant,  Mr.   Ronald   Augustus  Scott,   of  Acton-hiD,   an 

engineer,  executed  in  duplicate  a  deed  by  which 
.  Uniacke  was  apprenticed  to  the  defendant  for  three 
n  the  25th  of  December,  1889,  agreeing  to  serve  and  not 
y  absent  himself,  etc.  By  the  same  deod  the  defendant, 
oration  of  a  premium  of  £150,  agreed  to  receive  Uniacke 
door  apprentice  in  the  art  of  an  electrical  engineer,  pro- 
e  apprentice  should  "  serve  his  master  faithfully  and  well 
cordance  with  the  rules  and  regulations  of  tbis  OHtablish> 
id  to  pay  him  7^-  6d.  per  week  during  the  6rst  year,  10s. 
during  the  second  vear,  and  ir)s.  (wr  week  during  the 
tr.  Toe  plaintiff  alleged  that  the  defendant  had  com- 
irious  brcaohes  of  the  agreements  on  his  part  contained  in 
and  in  particular,  iiUcralia  (l)that  ho  had  not  at  any 
lerly  taught  or  instructed  F.  W,  V.  Urtiackc,  or  cau8ed 
I  properly  taught  or  instructed,  in  the  art  or  business  of 
oal  engineer  ;  (2)  that  the  defendant  in  September,  181K), 
lue  cause,  suspended  F.  W.  P.  Uniacke  from  attending, 
od  to  allow  him  to  attend  at  the  worksho|»«  and  phice  of 
of  the  defendant  for  ono  month  ;  {'i)  that  the  defendant 
barged  F.  \V.  P.  Uniacke.  The  plaintiff  acconlingly 
.  rottirn  of  tho  premium,  or,  in  the  alternative,  damages, 
idant  denied  that  he  hiul  discharged  the  plaintilf,  or  been 
served  by  him,  and  alleged  that  tho  suspension  was  in 
:e  with  tho  lule;*  rind  regulations  exhibited  inconspicuous 

tho  works ;  that  the  apprentice  htid  repeatedly  and 
leave  abi^nted  hnn»4elf  from  the  worksboj»,  and  when 
d  been  very  neghgent.  The  defendant  also  alleged 
jlointitThuil  ailmittod  that  her  son's  heart  uas  not  in  the 
d  that  both  ho  and  his  mother  wore  anxious  that  he 
e  discliorgod  from  his  apprenticcohip,  and,  without 
Wiy  breach    on  the  defoudkak's  ^  port,   bad  reqaeated 


tho  defendant  to  cancel  tho  indenture.  Tho  defendant  also  denied 
any  breaches  on  his  port  of  bis  agreement  to  instruct,  and  counter- 
claimed,  in  repeat  of  allied  breaches  by  the  apprentice,  for  the 
sum  of  £50  as  damages.  The  effect  of  the  evidence  is  sufficiently 
stated  in  the  judgment  of  his  f^rd^hip.  Tltc  letter  of  tho  '27th  of 
October  rcforre<i  to  in  tho  judgment  was  as  follows  :  **  Dear  Sir, — 
As  you  have  known  for  some  time  now  that  I  do  not  care  for 
electrical  engineering,  I  am  writing  to  you  to  b^  you  to  cancel 
my  indentures.  J  have  no  fault  to  find  with  the  works,  but  it  was 
a  mi>ftakc  on  my  part  ever  to  have  tried  elect  rical  cnginectdng.  I 
trust  that  under  the  circuroetancos  yon  will  consent  to  return  a 
ronponablo  portion  of  my  premium.  ~I  remain,  truly  yours,  F&Ai«3U 
Umacke." 

Mr.  Neville,  Q.C  ,  and  Mr.  J.  W.  Baines  were  for  the  plaintiff, 
and  Mr.  Haldano,  Q.C,  and  Mr.  H.  Terrell  wore  for  the  defendant. 

Mr.  Jnatioe  Romer,  in  giving  judgment  for  tho  plaintiff,  said 
the  defendant's  business  was  somewhat  iwculiar.  Ho  had  very  few, 
apjmrently  only  seven  or  eight,  workmen,  proiferly  wi  called,  and 
u  great  nnoiber  of  pnpils  and  apprentices.  There  were  about  65 
apprentices  now,  and  at  the  date  of  the  apprenticeship  deed  there 
Were  about  40.  Hut  his  ix)rdshii>  was  not  concerned  with  the 
(]uestion  whetlicr  tho  defendant  ha*)  taken  too  many  pupils.  It 
might  be  that  he,  nevertheless,  did  hid  duty  to  thih  particular 
pupil,  and,  even  if  ho  had  not  too  many  pupils,  he  might,  nover- 
thctees,  have  negloctod  his  duty  to  this  one.  But  the  great  number 
of  pupils  probably  accounted  for  the  neglect  shown  here.  As  to 
the  tirst  breach  of  duty  alleged,  his  Lordship  hod  to  consider 
whether  the  defendant  (lid  commita  broach  by  not  teaching  and  in- 
structing the  plaintiffs  son.  His  Lordship  haid  heard  the  evidence, 
and  was  very  unfavourably  impressed  by  the  evidence  of  the  defen- 
dnntand  his  witnesses.  Tho  plaintiff's  eon,  whatever  little  failings  he 
might  have,  appeared  to  be  a  truthful  young  man,  and  his  evidence, 
where  there  was  a  discrepancy,  was  to  be  preferred  to  that  on  the 
other  side.  Uis  Lordship  was  convinced  that  tho  son  was  not 
taught,  or  attemjited  to  be  taught,  to  any  substantial  extent,  tho 
art  of  an  electrical  engineer.  He  was  only  employed  in  handy 
work,  which  saved  the  whole  or  part  of  a  workman's  wages.  For 
nine  months  ho  had  been  kept  at  two  sorts  of  work  only — viz., 
(llinjg  and  Htting  brass  roils,  and  attending  to  a  machine  for 
making  braes  screws.  No  real  instruction  in  electrical  engineering 
had  been  given  at  all.  One  of  the  defendant's  witnesses  said  Mr. 
Uniacke  had  been  put  ou  a  lathe,  but  the  apprentice  denied  this, 
and  probably  cbo  defendant's  witness  had  been  misled  by  tho  fact 
of  there  being  so  many  pupils.  His  Lordship  (juito  agreed  that  in 
teaching  the  art  of  electrical  engineering  it  might  be  very  useful 
that  a  pupil  should  know  something  of  the  elements  of  the 
machinery  and  the  articles  used  in  tho  buainces,  but  that 
might  be  carried  too  far.  There  must  be  a  limit  to 
keeping  the  pupil  to  the  elements  of  the  business.  The 
defendant  was  not  justified  in  keeping  the  plaintiff*s  eon  for 
nine  months  at  the  mechanicjU  work  referred  to.  The  son  appeared 
to  have  been  taught  nothing.  The  defendant  apfjeared  to  hare 
left  the  business  to  his  manager,  and  tho  manager  to  the  foreman, 
and  the  foreman  seemed  to  liave  looked  on  the  pupil  only  as  a 
person  employed  to  do  mechanical  work.  His  Lordship  held  on 
tho  facts  that  the  defendant  had  wholly  neglected  his  duty,  and 
was  not  surprised  that  the  apprentice  had  disliked  the  work  and 
been  inattentive.  He  had  been  somewhat  inattentive—principally 
by  his  absences,  some  of  which  had  been  caused  by  illness.  But 
tlie  inattention  on  his  part  had  been  grossly  exaggerated.  The 
defendant  could  not  complain  of  this,  naving  regard  to  his  swn 
neglect.  No  conduct  of  the  plaintilfs  son  justitieicl  the  defendant 
in  nis  breaches  of  the  apprenticeship  deed.  It  was  anggeeted  by 
the  defendant's  witnesses  that  tho  plaintiff's  son  could  not  be 
taught  this  business,  but,  without  attributing  to  him  extra- 
ordinary ability,  his  Lordship  was  satisfied  of  his  gonerol  intelli- 
gence. Under  thojie  circumstances  the  plaintiff^s  son  became  dis- 
satisfied,  and  it  was  not  surprising  that  his  mother  thought  be  had 
no  heart  for  the  business,  and  tried  to  got  tho  deed  cancelled,  and 
obtain  n  return  of  part  of  the  premium.  After  she  had  gone  to  India, 
the  son's  salary  was  reduced  by  tlio  foreman,  for  some  inattention, 
by  2o  per  cunt.  That  was  an  ample  punishment ;  but,  on  the  son 
oomplaining  to  the  defendant,  and  merely  because  of  such  com- 
plaint, the  defendant,  not  contenting  himself  with  confirming  what 
the  foreman  had  dono,  euspendo<l  the  son  for  a  whole  month,  such 
susjiension  meaning  that  the  son  was  not  allowed  to  come  to  the 
works  or  receive  any  salary  or  instruction.  That  decision  waa 
unjustifiable.  The  defendant  sought  to  justify  it  by  referring 
to  hi?  rules  and  regulations.  Tliey  were  not  brought  to  the 
attention  of  tho  plaintifTs  son,  if  they  were  in  existence  at 
the  date  of  tho  deed,  or  for  some  mouths  afterwards.  But 
tho  deod  meant  tho  rules  and  regulations  for  the  time 
being,  and  the  defendant  might  make  reasonable  rules 
and  regulations.  Nevertheleos,  a  rule  that  for  neglect  an  ap- 
prentice might  be  suspended  for  thi-oe  months  was  unreason- 
able. At  any  rate  suspension  for  a  month  in  this  case  waa 
unreasonable,  and  could  not  be  relied  on  by  the  defendant.  Under 
tho  circumstances  the  defendant  had  done  wliat  amounted  to 
grave  breaches,  entitling  tho  plaintiff  to  sue  for  damages,  on  the 
double  ground  of  the  entire  neelect  of  the  defendant  in  doing  hia 
duty  to  the  plaintilfs  sun.  and  his  breach  of  duty  by  refusing  to 
instruct  him.  The  breaches  were  so  grave  that  it  would  be 
unreasonable  to  supfioee  that  the  plaintilf  was  bound  to  send  her 
son  back  for  tho  remainder  of  the  term,  and  it  wouli  bo  absurd 
to  say  that  she  was  still  bound  to  treat  the  deed  as  not  having 
been  broken  and  practically  put  an  end  to  by  the  defendant. 
His  Lordship  was  also  dissatutied  with  tho  defendants  coutluct  in 
anot'lier  matter.  Thoro  was  a  complaint  on  October  '24  of  his 
neglect  to  teach  tho  art  of  electrical  engineering.  Tho  defendant, 
Bnding  he  was  complained  of  for  negloct  «f  duty,  saggeetod  to  the 
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plAintiiTe  sod  that  he  should  writo  the  defendant  a  letter  saying 
that  be  hod  no  complaint  to  make  of  the  defendant's  works,  &na 
reprmented  to  him,  or  induced  him  to  believe,  that  on  euch  a  letter 
bfiin^  written  a  (wrtion  of  the  premium  would  be  returne^L  The 
plaintifTe  son  accordingly  wrote  the  letter  of  October  27,  and  the 
defendant  bad  admitt^  that  when  he  suggeHted  this  letter  he  had 
no  intention  to  return  any  part  of  the  premium.  His  Lordship 
considered  this  a  more  trick  to  pet  an  acknowlodf^ennent 
that  the  apprentice  had  no  fault  to  6nd  with  the  workfi. 
and  so  defeat  any  claim  for  neglect  of  duty  on  the 
defendant**  (lart.  Hia  Lordship  was  not  surprised  that 
the  son  wrote  the  letter,  or  that  such  letter  was  not 
stopped  bv  the  solicitor  who  was  consulted  by  hitn ;  but  that 
letter  would  not  arail  the  defendant  in  this  Court,  which  could 
still  look  at  the  true  fact«  Hib  Ix}rd6hip  won  Witistied  that  there 
bad  been  a  total  neglect  of  the  defendant's  duty.  When  the 
plaintifT  returned  from  India  she  found  that  her  son  was  no  longer 
at  the  works  of  the  defendant,  who  hod  acceded  to  her  Bon's 
request  that  until  his  mother  returned  he  should  not  be  obliged  to 
Attend  the  works  at  nil.  The  mother  was  justified  in  brin^n^  the 
action,  and  was  not  obliged  further  to  treat  the  deed  as  compelling 
her  to  send  her  aon  to  work.  The  plaintifT  was  entitled,  not  to  a 
return  of  [iromium,  but  to  damages,  which  his  Lordship  oASCssod 
at  £120.  The  defendant  must  also  pay  the  costs  of  the  action,  and 
his  counterclaim  would  be  dismissed  with  costs.  — TAe  Times, 


COMPANIES'  MEETINGS. 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY. 

The  foUowinjj  report  of  an  extraordinary  general  mooting  of  this 
Company,  held  at  Winchester  House,  Old  Broad-street,  on  Thurs- 
day, the  5th  November,  1801,  at  3  p.m.,  has  been  supplied  to 
us  by  the  secretary. 

Sir  David  Salomons,  Bart.,  was  in  the  chair. 

The  Secretary  (Mr.  J.  Cecil  Bull)  having  rood  the  notice  con- 
vening the  meeting,  the  following  resolution  was  proposed  by  the 
Chairman,  seconded  by  the  EurT  of  Suffolk,  and  carried  unani- 
mously :  **  That  the  special  resolution  which  was  passed  at  the 
ordinary  general  meeting  of  the  Company  held  on  the  15th  day  of 
October,  1891,  as  follows  :  *  That  article  No.  13  of  the  Company's 
articles  of  association  be  altered  by  inserting  after  the  words, 
"  each  call,"  ot  the  end  of  the  fourth  line,  the  following  :  '*  and  that 
no  coll  ffhall  exceed  one-6fth  of  the  nominal  amount  of  a  share  or 
bo  made  unyable  within  two  monthB  after  the  lost  preceding  call 
was  payaolo,"*  be  and  is  hereby  confirmed." 

The  CbAirmaa  intimated  that  this  really  concluded  the  business 
of  the  meeting,  but  before  separating  ho  would  like  to  say  a  few 
words  in  answer  to  an  assertion  be  had  seen  in  certain  newspapers 
that  he  bad  conveyed  an  entirely  erroneous  impression  as  to  the 
relative  cost  of  gas  and  electricity.  He  said  :  I  will  6rpt  state 
that  an  8-c.p.  glow  lamp  is  usually  taken  to  replace  a  Oft.  ^as 
burner  at  usual  gas  pressure,  the  light  in  each  c&m  being 
approximately  equal.  Again,  an  8-c.p.  lamp  requires  from  .30  to 
33  watt-hours— i.f.,  ampere  x  volt  hours,  and  as  a  Board  of  Trade 
unit  equals  I, (XX)  anvperes  x  volt  hours,  it  coneetjuently  results  that 
at  4d.  per  Board  of  Trade  unit  the  cost  comes  out  that  .^  $-c. p 
lamps  tor  one  hour  cost  Sd.,  if  the  value  of  the  lamps  is  excludea. 

I  {ton 
Thus  :    -i-^  =  33  lamps,  8  c.p.,  for  one  hour,  for  8d.     Now  glow 

lamps  lost  over  1,000  hours  before  renewal,  say   1,000  hours  in  this 
cose,  and  each  lamp  costs  3s.  6d,,  or  168  farthings  ;  then  coet  of 

wear  of  33  lamps  for  one  hour  Is  ~^~  x  33  =  6  farthings  s  l^d.  ; 

consequently  cost  of  one  Board  of  Trade  unit  becomes  O^d.  when 
wear  of  lamp  is  taken  into  account.     One  S-c.p.  lamp   for   one 

O^d. 


faoar 


33 


=  115  farthings  =  1^  farthings.  Oas  being  reckoned 


by  price  per  1,000  cubic  feot,  a  foot  burner  consumes  ^-^^^  = 
~\-  of  charged  price  per  100  oubio  feet.  Consequently,  with 
gas    at    2«.    ()d.    (ler     1,000    cubic    feet,    a     5ft.    bunier    costs 


per    hour      --    x  2s,    6d. 


—  farthings    =  i  =   0*6    farthing. 
200  **  5 

Gas  at  3s.  per  1 ,000  cubic  feet  by  a  similar  calculations--— x  38. 

=  1^  farthings  s  0'7  farthing.    Gas  at  3e.  6d.  per  1,000  cubic  feet 

simiUrly  =  —  x 36.  6d.  =  ^  farthings  =  084    farthing.      Oaa     at 
■'2(10  200  *  " 

48.  6d.  per  1,000  cubic  feet  also  by  same  methods —  x  4«.  6d.  = 

216 

200 

hour  costs  _  X  58.  =  —  farthings  =  1*2  farthings.  Consequently, 
200  200 

the  electric  light  in  point  of  cost  lies  between  gas  at  1 ,000  cubic 
feet  4a.  6d.  and  5s.  The  actual  value  being  over  4s.  10^.  and 
under  4s.  ll|d. 

No  questions  being  asked,  the  meeting  then  terminated. 


farthings  =  1  '08  farthings.  Gas  at  5e.  per  one  5ft.  burner  for  one 


WESTERN  AND  BRAZILIAN   TELEGRAPH  COr.  j^ 

The  ordinary*  general  meeting  of  this  Compaai  «a| 
Winchester  House  on  Thursday  mamiog,  Mr.  W.  &  / 
(chairman)  presiding. 

In  moving  the  adoption  of  the  report  (widt  emr  bn  i 
Cliatnnan  announced  with   regret  the  retircBwnt  vl  1 
Weaver    from    the    Hoard,   he  deeming'    tbal   tiMn  \ 
incom^^tibihticfl     in     his    holding     a     poaicioo 
alluded     in    complimentary    terms    to    ^tr.    Wcarv-a 
and    the    service    he     bad     rendered    to    the    Coi 
Chairman  reviewed   the  chief  items    in    the  acoou&U,  i 
paeeed  on  to  deal  with  the  competition  with  whirb  thtC 
IB  threatened.     One  oom|>eting  line  bad  been  establii'"^ 
cable  opened  for  traffic.     It  was  to  connect  Nortii  i 
Brazil,  but  at  present  Btopf>ed  at  Santoe  and  Cuba.   Uf 
on  thf  Ut  September,  and  hod  not  affected  their  traSifl 
the  22nd  October  this  cable  was  interrupted,  and  tbii 
still  existed.     As  far  as   they  could  see  there  «i 
prosi^iect  of  a  rci^air  being  etTected.     Owing  to  the  i 
the  Chilian    war,    their  old   comjietiUon   with   tbs 
Com[>any   had   again    come    into    o{>eration.       Tber  l, 
very   well    estimate    the  effect    of    this.      The   oni^l 
their  receipts.     Of  late  their  receipts  had  been  lowr  t 
the  corresponding  period  of  last  year,   but  then  tibs 
anomaly  that  their  business  was  actually  Urger.    Tboii 
to  the  low  rate  of  exchange.     Another  competing  Uae  ' 
about,  and  ^mo  people  said  that  the  cable  w: 
whilst  others   said    that    it    was    not.      People 
new  companies  did  not  always  see  the  very  great  i 
wore  going  to  encounter,  and  what  with  syudtcateti 
and  another  several  com|3anie8  were  raised  up  where  j 
suffice.     The  competing  cables  were  all  single  linst.  Rof 
broke  there  was  no  means  of  commuutcation  at  alL  lal 
the  other  companies  were  at  a  disadvantage  with  the  1 
Bra/.ilinn,   whose  cables  were   duplicated.      The  cd 
Hru/ilian  Submarine  and  thomselvee  bad   been  dirsetsdl 
careful  pre|mration  for  this  competition,  oud  there  vwa 
that  with   their    skilled    and  aaequate   stafT,  their  bfly  i 
duplex    apparatus,    and   the  fact    of    the  loop    of   ihu  < 
being     the     core     line     with     Brazil,      any     cotapetixtc  i 
would  have  their  work  cut  out.     His  own   impree  ' 
the  Western  would  be  able  to  hold  its  own.     Tney 
to  bully  these  people.  They  were  not  going  to  lose  their  I 
get  (lurried  ;  but  they  believed  that  if  they  pro%*ided  lor  i' 
and  established  their  system  on   the  best  poaaible  foot 
their  experience,  knowledge,  and  connectloa  they  oogil  flTI 
to  do  considerably   better  than  these  gentlemen  who  i 
forward  knowing  nothing  about  the  business,  aodwitiii' 
Sincethelastmceting  they  bod  acquired  theMontevidei 
Company's  business  for  a  payment  in   shoree.     PrM™_ 
purcuase  this  Company  held  a  charge  upon  the  Westera*!! 
and  now  they  hod  subittituted  dividend-earning  si        ' 
charge.     This  gave  them  increased  strent^h.      Owiag  t 
peting  lines  they  bad  ceased  publishing  their  traffic  i 

The   resolution   was  seconded  by   Mr.  Korla,  and 
queetioos  hod  been  asked  and  answered,  was  carried  ua 


COMPANIES'  REPORTS. 


WOODHOUSE  AND  BAWSON  UNITED,  UMlTEa 

Directors  ;  Sir  Raweon  W.  Hawson,  K.C.M,G..  C.B.  (d 
the  Right  Hon.    Sir    Edward    Thornton.   G.C.B.  ;  Soaarf 
Ewj.,  Q.('.;  Philip  Raweon,  Esq.,  J. P.;  Sir  John   Stokes,  KJ 
Frederick  L.  Rawson,  Esq.  (managing  director). 

Annual  report  to  be  presented  to  the  shoreholdora  at  llt« 
meeting  at  Cannon-street  Hotel  on  November  13,  at  12  o'ciodt 

The  directors  present  herewith  to  their  ab&rehoklera  ifal 
and  balance-sheet  for  the  post  year.  Of  tho  ^eoond  i<«aa  of  < 
authorised  at  the  lost  general  meeting — uw  ' '.(lOU 

shorei',  10,(KX)  preference  shares,  and  UM>,rNH'  esuurs 

9,889  ordinary  shares,  7,0<X)   preference    an-i     ^^.,.1^2 
stock  have  been  allotted.     The  balance-shoet  t^hows  a  i 
£35,103.  98.  *Jd..  which,  with  the  sum  of  £16.33.%.  loe.dd.^tlMaa 
brought  forward  from  last  year,  makes  a  tot«l  of   £51,43t.  4 
Out  of  this  sum  the  Directors  paid  in  February  last  aa  ira 
dividend  at  the  rate  of  S  [>er  cent,  upon  the  preforeooe  fMl^ 
16  per  cent.  uj»on  the  ordinary  shares,  and  tney  now  i 
further  dividend  up  to  the  30th  June  last  at  the  aame 
payments  will  absorb  the  sum  of  £30,507.  16fl. ,  and  leave  |kl 
of  £20,931.  Ss.  M.     Out  of  this  balance  the  Directors  noom 
the  appropriation   of  £10,000  to  the  reserve  fund,  whidii  wfll 
stand  at  £.3<'>,000,  £1,500  to  bod  debt  reserre.  and  tbv  _ 
£500  to  the  employ^  penaion  fund,  bringing  this  np,  wUk  _ 
to  £1,565,  and  leaving  £8,031.  Ss   5d.  to  be  carried  fonrar^ 
current  year's  account.     With  a  view  of    onAbling  the 
sheet  to  be  prepared  up  to  as  lute  a  date  as  poaeibte,  xh» 
for  all  the  branches  are  made  up  to  May  31,  stock   bvin.» 
that  date,  whereas  the  head  office  acoounta  are  OMdc 

H'eM    KfMJnngttm   //a//,   Hamntentmith.  —  Ihtrtng^    r  i  \ 

these  works  have  been  incre&sod  by  the  erection  of  a  ckj»  ij 
factory  133ft.  by  44ft.  and  five  storeys  high,  titted  with  4l 
latest  appliances.     The  old  engines  and  boilers  hare  1  i 

by  thoFC  of  the  latest  and  most  efficient  type,  the  ol-  ^ 

been  pulled  down  and  a  large  one  erected,  wbilat  th< 
been  enlarged  and  the  works  generally  improvwl.     Tha 


»ea<t4 

_j 
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iffvhu  been  put  to  capital  aooount,  whilst  of  the  cost  of 
t,uOO  hiu  bcon  wHtteo  off  revenue  account.  Although 
have  not  bc«n  cnrried  out  without  coriHidernble  int«r- 
the  work  in  hand,  the  turnover  ho.'f  hirL^ely  increofiod, 
)ped  that  this  extension  will  enable  the  Comiwny  natis- 
I  Keep  fmce  with  the  work  oflerod  in  this  department, 
for  the  whole  of  the  new  factory  ia  tranmnttted  by 
torp  placed  on  the  difTorent  floors.  One  of  the  Company's 
iM  been  fitted  op  for  the  manufacture  of  the  Epstein 
itf  one  of  the  inventions  mentioned  in  the  re|>ort  of  last 
Snjif  teflterl,  and  which  has  moro  than  borno  out  the 
IB  llmt  hwl  been  formed  of  it. 

[Win/fry  nl  KidAijrott. — These  works  have  been  consoli- 
W  boiler  shop  erect«<l,  and  new  plant  put  down.  The 
rhich  was  existing  on  the  property  when  il  was  taken 
en  subfltantially  reclnced.  Tne  vorks  are  at  present 
Add  there  is  every  prospect  of  n  considerable  develop- 
ide  in  the  future.  An  extension  of  this  branch  has  been 
«  acquisition  of  the  business  of  Messrs.  Anderson  and 
ydrauUc  engineers,  for  whom  the  (.'oniiinny  has  been 
infir,  and  who  have  a  large  number  of  specialties  in 
machinery  now  tAken  over  by  the  Compony.  Mr. 
mains  with  the  Company  as  mana^rcr  of  this  depart- 
»  patents  of  Mr.  Reginald  Bolton  for  electric  cranes 
e  have  aUo  been  purcnased,  and  promieo  to  bring  in  a 
e  amount  of  valaable  business. 

\  TdtQ}*aph  Works. — Theoe  works  at  Manchester  have 
led  bv  the  erection  of  special  pUnt  for  tiie  manufacture 
B  ana  motors,  the  works  having  hod  a  ditliculty  in 
ibe  orders  in  hand. 

h/iartmcftt. — This  important  department  has  continuenl 
rapidly,  the  turnover  for  the  lost  year  having  considcr- 
[ed  that  of  the  previous  year,  and  the  not  protit  baa 
rhe  increase  has  been  such  as  to  necessitate  a  wharf 
d  for  the  heax'ior  goods — viz.,  Lyon's  Wharf,  Thames- 
This  increase  since  the  date  of  the  balance-sheet  has 
Uned.  The  acquisition  of  tbo  new  warehouse  and  show- 
ing satisfactory  results. 

m  Dtjtarttnmt. — A  large  number  of  contracts  have  boen 
,  and  at  the  present  time  the  amount  of  work  in  hand 
lan  at  any  previous  period.  Amongst  the  contracts  at 
hand  is  one  for  the  erection  of  electric  lighting  plant 
Ugbtiog  in  the  streets  of  Johannesbere.  The  central 
Pt  supplied  by  the  Company  for  Barcelooa  is  working 
satisfactorily. 

lirarnh. — This  portion  of  the  business,  from  whence 
Aion  work  in  Yorkshire  is  carried  out,  has  given  pro 
Dlt«,  and  the  supply  of  goods  in  tbo  North  ia  now  being 
Tom  that  centre. 

anl  to  the  department  for  testing  and  proving  of  new 
[  inventions,  to  which  your  Directors  drew  attention  in 
e|>ort,  and  at  the  general  meeting,  as  likely  to  add 
lo  the  proHts,  a  largo  amount  of  buRiness  has  been 
examined.  Out  of  the  four  imftortant  electrical  inven 
going  process  of  testing  mentioned  in  the  previous 
'  one  has  turned  out  sufficiently  well  to  justify  tlu^ 
introducing  it  to  ihe  public,  this  being  the 
xumulator,  to  acquire  and  develop  which  the 
ectric  Accumulator  Company,  Limited,  has  been 
th    Mr.    Epstein    as    managing    director,    and    from 

Company  looks  for  important  pecuniary  results. 
er  new  business  in  course  of  investigation  by  your 
I,  after  doeo  examination  by  your  Managing  Director, 
mt  satisfactorily,  and  gives  [)romiHe,  on  introductitm 
npany  at  on  early  date,  to  command  groat  attention. 
rs  feel  themselves  justiBe<l  in  alluding  to  the  varioun 
3er  de['K>8iting  com{>anies  that  have  been  introduced  to 
nder  the  auspices  of  your  Company.  As  the  technical 
nade  have  been  proved  by  actual  results,  your  Directors 
ieve  that  the  several  com^^^niee  will  fulBl  the  expoota- 
2t  by  us,  but  will  exceed  them,  and  they  have  therefore 
propoeaJs  for  a  further  development  of  the  process  in 
Hes  at  an  early  dale.  The  sum  of  £75,000,  lodged  by 
and  Rawson,  Limite*!,  with  this  Comi>anyaB  guarantee 

payment  of  a  minimum  dividend  of  15  per  cent,  jter 
3  the  .HOth  June  next,  has  been  repaid  tnat  company 
ithorisation  given  to  that  effect  at  the  last  genenil 
ider  the  articles  twodirectors  retire,  Mr.  Samuel  I^o|ie, 
I'hilip  Hawson,  who,  being  eligible,  otfor  thcmHelv^is 
m  The  auditors,  Messrs.  Pixley  and  Co.  (now  Mejinrs. 
dey.  Husoy,  and  Co. ),  retire  according  to  the  articles, 
imselves  for  re-election. 

BaLANCE-SHEKT,  JtTLT  31,   1891. 

£        B.  d.  £        8.  d. 

,1  authorised— 

inary  slmree  of  £5  each.. 300,000    0    0 
ferenco  shares  of  £5  each  250,000    0    0 


C60»0(X)    0    0 
X  isaoed — 
ihares  of  £5  each  : 

£2.  10s.  called  up 85,887  10    0 

fully  paid    77.tt&5    0    0 


163,542  10 
185,265    0 


bares  of  £6  each— 37.053  fully  paid.... 
Qortgage  debentures  of  £100  each  fully 

«5,500    0 

debenture  stock 85,192    0 

n  froohold  proijerty   „...      23,500    0 


Sundry  creditors,  May  31  40,544 

Reserve  fund 26,000 

Pension  fund 1,065 

Profit,  as  per  profit  and  loss  account  £51,439    4     6 
Lees  intenm  aividend  paid 14,464  16    0 


d. 
9 

0 

0 


Or. 

Freehold  premises,  West  Kensington  Hall,  London, 
and  Union  Foundry,  near  Crewe,  loss  depreciation 

Lcoschuld  premises  at  HH,  Queen  Victoria  slroct, 
34,  Cannon  street,  Cornbrook  Teleffraph  Works, 
Manchester  ;  Bradford,  and  expenaituro  thereon 

Plant,  machinery  and  tools, at  London,  Manchester, 
Kidsgrovo,  and  Chismick  Works,  and  at  Brad- 
ford, loss  depreciation 

Stock  (finished  and  unfinished}  and  mcrohandise  at 
works,  depr>te,  warehouaoii,  and  branchoH,  by 
valuation £93,704  17  10 

Goods  in  transit 895     I     7 

Expenditure  on   contracts  in  band 
and  remittances  to  branches   31,466  13    4 


36,974    9    5 

£626,583    3    2 
£        a.    d. 

65,131     9    6 


Moiety  special  expenditure  on  advertising,  repay- 
able by  instalments 

I^atents,  patont  rigbt^,  etc    .,. 

(loodwill  , 

Sundry  debtors  Slst  May    

Due  on  calls    

Bills  receivable 

Cash  at  bankers  and  in  hand  Slat 
May  £5.516  13    8 

Ditl'orence    between    receipts    and 
payments,  1st  June  to  3Ut  July  472  11     8 


3,316  14  7 

31,392  12  2 

126,066  12  9 

3.42;5    0  0 

76.328     0  0 

96.080    3  5 

91  or>9    0  10 

605  10  0 

4,432  15  2 


Sundry  inveatmonts 

Office  furniture,  fittings,  etc.. 


5,089    5    4 

119,338  15    0 

1.417     i    5 

£626.583    3    2 
pKorrr  AND  Losii  Aoooitmt  pob  thk  Ysar  bndti^o  Jtly  31,  1891. 

Dr.  £     8.   d. 

Salaries 15.208     8     8 

Pottages  and  parcels  post 979    7    5 

Stationery,  printing,  and  catalogues.... 1,138  10     1 

Travelling  ex (wnses    , 1,307  13    7 

Rents,  rates,  insurance,  etc 2,993  16    1 

Adxortising  and  exhibition  expenses  4,476    0  10 

Legal  and  professional  charges    , 1,921     8    2 

Royalties  and  patont  fees 2,467    7    9 

Directors'  fees  2,166  13    4 

Furniture  and  fixtures  depreciation  account   354  13    2 

Debenture  interest  from  aates  of  pavment  to  July 

31,  1891  7.366  13    9 

VVritten  ofi"  patents,  [jatent  rij^hts  account  4,156  19    9 

Income  tax  for  1890  and  1  SOI   3,182  16    6 

Mort^a^e  debentures  rodemplion  account  1,030    0    0 

Preliminary  expenses  3,260    8  10 

Cftdby  Hall  removal    .^ 2,000    0    0 

Profit  carried  to  balance-sheeb 51.439    4    5 


£105,510  11  4 

Cr.  £      ■.  d. 

Brought  forward  from  previous  year 16,335  15  3 

V,toR^  profit   , 74,568  14  0 

Balance  of  interest  on  loans  and  inTestments 8,262    5  6 

Balance  of  discount  account 913  12  6 

Rent   1,497     1  8 

Premium  on  shares,  transfer  fees,  etc  3,933    2  6 


£105.610  11     4 


Dr. 


pROPosKD  Appropriation  Aococnt, 


8.  d. 


Interim  dividend  already  paid  for  the  first  half-year 
at  the  rate  of  8  per  cent,  per  annum  on  the  pre- 
ference ebares  and  15  per  cent,  per  annum  on  the 

ordinary  shares    14,464  16    0 

Proposed  dividend  for  the  second  half-year  at  the 
rate  of  8  per  cent,  per  annum  on  the  preference 
shares  and  15  per  cent,  per  annum  on  the  ordinary 

shares 16,043    0 

Reserve  fund 10,000    0    0 

Bad  debt  ro«erve 1,500    0    0 

Emplovi-s  [wnsion  fund 500    u    0 

Carriea  forward  to  new  profit  and  loss  account 8,931     N    5 


Cr. 
Net  profit  an  per  profit  and  loss  aooounb 


£51,439  4    0 

£  8.   d. 

51,439  4    5 

£51,439  4    6 


WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY. 

The  rejiort  of  the  Directors  for  the  half-year  ended  June  30 
states  that  the  amount  to  credit  of  reveoae  ia  £47|641,  againat 
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£52,351.  the  expeneee  beinjf  £24,8G8,  against   £26.(i<W,  leaving  a 
I  bnljince  of  je2"J.773,  whioli,  with  £668  broujjht  over,  makes  a  total 

^of  £'J.1,44I.  Of  thi^  Buiii  the  IHimtorn  have  t)luood  CJ.ttOU  to 
roaorvo,  lcii\ing  nn  nvatlublo  balance  of  £'21,441,  out  of  which  it  is 
propOBod  to  pay  tlividenils  on  the  first  and  second  profcrenco 
shares  of  6a.  in  each  co^o,  and  ono  on  the  ordinary  shares  of  Is.  per 
share,  tax  free,  £5,2o5  boin^  carriof]  forward, 
bv 
nil 


NEW  COMPANIES  REGISTERED. 


i 


Bloester  Klectrlolty  Snpply  Compiuiy,  Limited. — Regtftbered 

by  Indernmur,  Clurk,  and  Parker.  1,  Do vorishire- terrace,  Portland- 
place,  W.,  with  u  cupitid  of  £5,000  in  £o8bnre».  Object  ;  tocarry 
on  fit  Bicester  the  business  of  un  electricity  supply  coinixxny  in  all 
its  branches  ;  aUo  as  eleclrioians  generally,  mechanical  engineers, 
etc.      Registered  without  nrticloa. 

Globe  Eleotrio  Company,  Limited. — Registered  by  Oover  and 
Chiles,  71,  Queen-etreet,  rheajwide,  with  a  capital  of  £10,000  in 
£1  shares.  Object :  to  acquire  electrical  and  mechanical  enui- 
neering  businesses  of  idl  kinds,  including  chemioal  engineering, 
and  generally  to  develop  and  work  the  same. 


CITY    NOTES. 


rWeat  Coaat  of  America  TolesTaph  Company. — The  receipts 
for  October  wero  £3,«M)0. 
City  and  South  London  Railway, — The  receipts  for  the  week 
enrling  November  H  wore  t'7S3,  us  coniiiarod  with  £80*2  for  the  week 
ending  November  1. 
Weymersoh  Syndicate. — Mr.   Joseph    Pyke,   director   of    the 
London  Electric  Supply  Corporation,  has  joined  the  board  of  tho 
Weymeracb  Electric  Battery  Syndicate. 
West    India   and   Panama    Telegraph    Company. — Tlie  esti- 
mated receipts  for  the  half-month  ended  Slat  October  are  i.'l,IM)0, 
as  compared  with  £2,941  in  the  corre8|x»nding  juried  of  IHIH).  The 
June  receipts,  estimated  at  £4,75o,  realised  £4,S03. 

Swan  United  Company. — The  Uiroctorri  have  resolved  to  recom- 
mend the  Fharel»ol<lorB  to  declare  a  dividend  at  the  rate  of  6  per 
I  cent,  per  annum  for  the  six  monUm  ending  30th  September  last, 
and  of  i^  per  cent,  for  the  12  months  ending  at  the  aame  date, 
making,  together  with  Ibe  interim  dividend  declared  iu  May  loet, 
a  total  dividend  for  the  year  of  1 1  per  cent. 
Change  of  Address, —  Mer^nr?^.  Barnebt,  Wynne,  and  Barnard, 
late  of  Newcaatle-on-Tyne,  inform  us  that  on  November  '2iid  they 
removed  u)  new  workn  nb  Walker  Gate.  All  commtmicatioriH 
should  be  addressed  toBarnett,  Wynne,  and  Barnard,  Volt  Works, 
Walker,  R,S.O.,  Northumberland.  Telegrams  should  boaddreasHJd 
**  Dynamo,  Walker."  The  nearest  railway  station  is  Walker  (Jate, 
I  and  the  firm's  telephone  number  is  6,510on  the  National  Telephone 

Company's  Newcastle  exchange. 


PROVISIONAL  PATENTS,  1891. 


18854. 


18897. 


18903, 

18910. 
180*28. 


NOV£MBKK  2. 

Improvements  In  the  oonatnxctlon  of  electrically- con- 
trolled are  lamps.  Frederick  Thomiuj  Schmidt,  Sunbridge- 
chambera,  Bradford,  Yorkehiro. 

Improvements  In  dynamos  and  eleotrio  motors.  WiUiam 
Spiers  Freeman,  Inviota  Works,  Otford,  Kent. 
Improvements  In  meters  for  measnrlng  oleotrlolty.  E. 
H.  P.  Humphreys,  S,  Hyde  Park-gate,  London. 
Improvomonts  in  rotary-phase  oorrent  motors  and 
dynamos,  Siemen  Bros,  and  Com[>any,  Limited,  2S, 
Southampton-buildinge,  London. 

Improvements  in  methods  of  apparatus  for  rogalattng 
the  supply  of    elootrlolty    used    for    lighting,     motlvo 
power,  or   other  purposes.      Koginald    Wocwl,   .HTt,  South 
auipton-buildin^s,  London. 
Improved  Insulating  and  protecting  devices  for  oonoon- 
trlo  eleotrio  mains.   William  Frederick  Taylor  and  George 
Joseph  Philpott,  40,  Lincoln'sinn-fields,  London. 
Improvements  In   eleotrio  meters.       William    Frederick 
Taylor  and  Ooorgo  JoHoph  Philjiott,  40,  Lincoln'a-iDn-6eldt!t, 
London. 

Improvomonts  in  the  manufaoturo  of  tuhular  conduits 
for  eleotrio  conductors.  George  Frederick  Uedfern,  4, 
South-abreet,  Finabury,  London.  (Si^mand  Bergmaun.) 
(Complete  specification. ) 

Improvomonts  in  olectrlc  railway  signals,  part  of  which 
are  applicable  to  other  signalling  or  alarm  purposes. 
Jos^  Ortega  y  Espinosa,  34,  Southampton  •  buildings, 
London. 

NOVEMBKR   3, 

TrolllOB   for   eloctrle   oars.     Robert    Dunlop    Nutball,   6. 
Livery-«treet,  Birminghaui.     (Complete  ff[»ecitication.) 
Imorovomenra  tathoaDDllcation  of  electricity  to  van 
•  nurp  "i  Bajv^rt  Dole,  8,  Quality -cu 


18931. 

18938. 
18976. 

19020. 
19047. 

19050. 
19071. 

19134. 

19162. 
19176. 

19190. 
19211. 
19225. 

19233. 
19314. 


Improvements  In  apparatus  and   procsn^ 
aluminium   or   other   meuUs   by   meus  wti 

John  I'ullntan  and    Howard    Lane,  35,  Sofli 

in:_'^,  l**^ridoii. 

ProccBS  for  producing  fllaments  i 

Rudolf  Lunghane,  (il,  Kore-stroet»  London. 

Improvements    In    arc    olvotrte  iampa 

and  Fjlmund  Soott  (iustave  Rees,  4 

London. 

NOVIMBEB   4. 

Improvements     in     telephonle     swtMhtic 

Alfred   RociUng  Bennett,  22,  St^  Albans-resd, 
London. 

Improvements  in   and  apparatus   for 
denslng  induction  currents.  Jules  Ceqmu, 
lane,  [jOndon. 

Improvements  ia  reflectors  and  ai 
electric    light    ph  tography.       Henry    Vi 
.">:■{,  rhancery-lane.   London. 
Improvements  in  tho   xnanufactore  of 
descent  lamps,  and  in  connecting  the  said 
filaments.      Rudolf     Langbans,     47,     Lixteohi'» 
London. 

NOVEMBEK  5. 
Improvomonts  in  or  relating  to  eleetrle 
Teaguo,  433,  Strand,  London. 

NOVBMIIKR    6. 

Sleotrle   meter      Arthur  Moore  Thorny 
Walter  Gerald  Webb,  Holly  Bauk,  Crewe, 
Improvements  In  rotating  mag  netlo  flelda,' 
phase  alternating  currents.        Kniil    Alfred 
4,  MoortioldB,  London. 
A  multiple  terminal  for  electrical  dii 
William   Wetling,  25,  Now-i*treet,    Dorset 
Improvomonts  in  or  relating  to  ele«rtrlo 
Ttiiigue  and  Ernest  Francis  Moy.  433.  Stl 
A  polarised  elootrlcal  iadloator.    Sieaxei 
pany.     Limited,    and    Alexander     Selgi 
Snutlmmpton-buildings,  London. 
Improvements  in    and    relatU&s    to    el 
J ames    Fet^son     Mu nsie,      45,     Soutbamj 
London.     (Complete  sjjecification. ) 

NOVKMDKK    7. 

Improvements  In  and  relating  to  tm 
lampa  Henry  Kjirris  Lake,  45,  Sout 
London.  (La  Sooiet^  dite  Electricii 
System  de  Kbotinsky,  Germany.) 


SPECIFICATIONS  PUBLISHED. 


1285t>.  Converting    electric 

(Second  edition.)    8d. 


6176. 

17711. 
18158, 
18270, 
19239 
19486. 
nMi50. 


9(kS3 

12046, 

L"j97. 

l.->(121 

15045. 


1888. 
oarronta. 

1890. 
Barker. 


Zipemos 


<  Wood  wan 


Secondary     batteries. 

c<lition.)     8d. 

Distribution  of  oleotrlolty.     KdmancU.      Md, 

Electrlo  pressure  indicator.     Gray.     8d. 

Klactrioal  eondults.     Munro.      8d. 

Xlectrlo  switches.     Barton.     8d. 

Telephonic  switching  apparatus.     BeonebU 

Distributing  eleotriclty.  Siemens  Broe.  and  i 

and   Halske.)     Sd. 

1891. 
Electric  primary  batteries.     RawUna.      Od. 

Xlectrlo  motors.     Sahulka.     Sd. 

Galvanic  battery.     Fisher.     (Tliompeoa).     CA 

Secondary  or  storage  battery.      Ciirrie.      HA, 

Celling  blocks  and  out'^uts  for  eloolrle 

Greenfield  and  Kitnci,     8d. 


COMPANIES'  STOCK  AND  SHAR£  L 


Nsme 


Brush  Co , 

—  Pref.     , 

India  Rubbor,  Gutta  Percha  k  Telvgrspih  Co, 

House- to- House 

Mctroiiolitau  Kleotric  Sup^ily    ,,„ 

LuuduN  £leetrio  Supply     ,. 

SwsD  United    ,„.. 

St.  Jamiia'     -.«.-, 

Nstionttl  Telephone ,. 

ifi^,..r^f.  rniiacructiou , 

1       '■■  I  Electric , ..^, 

'  liiectrio  Supply «,, 
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NOTES. 


Tiverton  has  decided    to   advertise  for  tenders  from 
panics  willing  to  take  over  their  powers. 

imes. — A  central  electric  light  station  on  the  Ferranti 
^teni  has  just  been  opened  at  Nimes,  France. 

[     ^^Train  Lighting:  at  the  Cape.— The  Cape  Colony, 

^^Ss  stated,  will  shortly  have  all  of  iU  trains  lighted  by 

P^BCtncity. 

*         Zincs.— The  Spanish  Postal   and  Telegraph  Office  at 

I     ^a^adrid   will   require   benders   for   40^000   zinc    tubes   on 

■tfDvember  25. 

Lenses. — Prof.  Silvanus  Thompson  lectures  on  the 
t-  ^Alcasurement  of  Lenses "  on  Wednesday  next  at  the 
p— z:3ciety  of  Arts. 

Ludlow. — The  question  of  the  olectric  lighting  of  the 
^  :r3rough  came  before  the  Ludlow  Toavu  Council  hist  week, 
P^ted  was  ultimately  referred  to  the  Watch  Committee. 

Hk  Palermo  Exhibition. — The  Italian  National  Exhibi- 
P^kbn  at  Palermo  was  opened  amidstgreat  enthusiasm  by  the 
7_*Bng  and  Queen  of  Italy  on  November  1 0,  escorted  by  an 
S^Vonclad  fleet. 

r  Utilising  Water  Power  in  Sweden.— The  water- 
^*all8  of  Tiollhiittan  and  Motala,  in  Sweden,  are  to  be  utilised 
^^^or  supply  of  electric  power  in  the  towns  of  Gottemburg 
:;v.-*nd  Norrkoping. 

^  ''-  Marborg. — A  mill  owner  at  Marburg  is  intending  to 
r  'utilise  a  water  power  situated  nearly  20  miles  away,  which 
||»|irill  enable  him  to  drive  his  mills  and  supply  600  b.p. 
^  ^^icsides  in  the  town. 

Calcutta. — The  chairman  of  the  Oriental  Gas  Company, 
to^at  the  annual  meeting,  mentioned  that  electric  Hgbtiitg  bad 
►  '  made  little  progress  in  Calcutta,  and  he  thought  they  had 
^     nothing  to  fear  at  present. 

I  Afkican  Telegraphs. — The  extension  of  the  British 

k^l^uth  Africa  Company's  telegraph  tine  from  Mafeking  and 
P^Capo  Town  to  Fort  Victoria  has  now  been  completed,  and 
I     an  office  has  been  opened  at  this  place. 

Crystal  Palace  Exhibition. — Mr.  Musgrave  Heaphy, 
C.E.,  has  been  jippoiritod  to  supervise  the  various  inatalla- 
ktf  tions,  as  far  as  Qre  risk  is  concerned,  during  the  forthcoming 
'       electrical  exhibition  at  the  Crystal  Palace. 

[  ^        Cables  Factory  at  Budapest. — Messrs.  Jacottet  and 
Co.,  of  Simmering,  Austria,  are  establishing  a  factory  for 
j       cables  and  wires  at  Budapest,  consequent  on  the  advantages 
^   conceded  to  importers  by  the  Hungarian  Government. 

r        Junior     Engineering     Society.  ^The      president's 

I  address  of  this  society  will  be  given  by  Sir  Edward  J.  Keed^ 

,  t  on  Nov.  27th.     Amongst  other  papers  to  be  read  will  be 

I  one  on  "Modern  Apfdicationsof  Electricity  to  Metallurgy," 

r  by  Mr.  Geo.  C.  V.  Holmes,  sec.  I.N.A. 

County  Council  Offices. — The  Offices  Committee  of 
the  London  County  Council,  at  the  last  meeting,  recom- 
mended that  31,  Spring-gardens,  recently  taken  for  office 
pur|X)iea,  be  provided  with  electric  light  at  an  estimated 
cost  of  £120,  and  that  tenders  be  invited.  This  was 
agreed  to. 

Telephone  Patents, — The  Bell  Company's  shares 
have  risen  in  New  York  with  a  decision  on  Tuesday  of  the 
Patent  Office  granting  a  new  patent  for  Berliner  instru- 
ments. Their  rivals,  however,  natui^lly  claim  they  will 
be  able  to  make  telephones  iti  spite  of  this  when  the  Bell 
patent  expires. 

Institution. — The  next  meeting  of  the  Institution  of 
Electrical  Engineers  will  take  place  on  November  26,  when 
the  discussion  will  be  continued  on  the  paper  on  "  Descrip- 


I 
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tion  of  the  Standard  Volt  and  Ampere  Meter  used  at  the 
Ferry  Works,  Thames  Ditton,"  by  Captain  Sankey  and  Mr. 
F.  V.  Andersen. 

Carbons. — Messrs.  Nicholson,  Bolton,  and  Tyler,  of 
lOOc,  Queen  Victoria-street,  E.G.,  have,  we  hear,  purchased 
the  stock  of  the  late  Liepmann  Carbon  Company,  Limited, 
of  Millwall,  and  are  placing  them  upon  the  market.  We 
understand  that  the  plant  has  been  acquired  by  Messrs.  G. 
Bolton  and  Co.,  of  110^  Leadenhall-street,  E.C. 

Hong  Kong. — The  Hong  Kong  Electric  Light  Company 
are  extending  their  supply  of  current.  The  manager,  Mr. 
W.  H.  Wickham,  reports  considerable  increase  in  private 
and  public  lighting,  and  mentions  (an  encouraging  fact)  that 
the  Chinese  seem  to  be  taking  favourably  to  the  electric 
light,  and  several  large  native  houses  are  being  supplied. 

Slate  Quarrying.  —  The  Thuringian  slate  pencil 
industry  may  derive  great  benefit  from  the  Frankfort 
Exhibition.  The  slate  is  peculiarly  h^rd,  and  borings  were 
shown  at  the  exhibition  with,  electric  drills  which  have 
attracted  much  attention  in  the  slate  district,  With  trans- 
mission of  power  the  use  of  these  drills  becomes  very 
feasible. 

Eleotrio  Coal-Cutters.  —  The  General  Electric 
Traction  Company  have  had  for  some  time  electric  coal* 
cutters  at  work  in  northern  collieries  with  great  success. 
Repeat  and  modified  orders  of  these  have  been  received, 
and  the  introduction  of  electric  cutters  is  regarded  as 
solving  the  problem  of  gaining  coal  in  many  seams  not 
otherwise  worth  working. 

Arc  JLampa. — Nearly  300  BrockiePell  arc  lamps  have 
been  sold  during  the  last  month.  This  figure,  though 
nothing  like  so  large  as  can  be  shown  by  makers  in  the 
States,  is  indicative  of  the  increase  of  arc  lighting,  and  now 
that  schemes  for  pubh'c  thoroughfares  lighting  are  coming 
forward  pretty  rapidly,  the  figures  may  go  up  considerably 
higher  during  the  next  year. 

Galats» — With  reference  to  the  notices  issued  respecting 
tenders  for  the  construction  of  tramways  at  Galatz,  the 
Secretary  of  State  for  Foreign  Affairs  has  now  received  a 
ma]>  of  Galatz,  showing  the  route  of  the  proposed  line  of 
tramways.  This  map  can  be  inspected  on  personal  applica- 
tion at  the  Commercial  Department  of  the  Foreign  Office, 
between  the  hoitrs  of  II  and  5. 

Automatic  Weighers. — It  has  been  decided  by  Lords 
Justices  Lindley,  Bowen,  and  Fry,  in  the  Court  of  Appeal, 
that  the  mere  difference  of  having  the  "penny  in  the  slot" 
to  make  electric  contact,  instead  of  imparting  mechanical 
movement  in  the  automatic  weighing  machine,  is  not 
sufficient  to  constitute  a  valid  patent,  and  that  the  auto- 
matic wcij^hing  machine  patent  has  been  infringed. 

Edison  Electric  Trains. — The  Engineering  Nkws,  in 
reference  to  the  alleged  statements  us  to  driving  trains  by 
low-tension  electricity,  says  that  instead  of  three  stations 
of  1,200  h.p.,  or  a  total  of  36,000  h.p.  mentioned  by 
Edison,  400  times  500  h.p.,  or  200,000  h.p.,  would  be 
required.  A  current  representing  12,000  h.p.  oven  would 
weld  a  pretty  thick  bar  of  iron,  and  ^'  the  rails  might  carry 
it,  but  how  .ibout  the  joints  1 " 

Dundee  Institute.  —  Some  extremely  interesting 
papers  are  arranged  to  be  given  before  that  enterprising 
association  the  Dundee  Institute  of  Architecture,  Science, 
and  Art  during  the  coming  session.  Among  these  are 
paiMsrs  on  December  10  by  Mr.  F.  Grant  Ogilvie,  M.A., 
Principal  of  Ueriot  Watt  College,  Edinburgb,  on  **  Electric 
Lighting  of  Houses  " ;  and  on  January  24,  1892,  by  Mr. 
Ritchie,  of  London,  on  "  Electric  Light  Su[)ply." 

Birstall. — An  extensive  installation  of  electric  lighting 
has  just  been  completed  at  the  Birstall  Print  Works  by 


482        THE  ELECTRICAL  ENGINEER,  NOVEMBER  20,  1891. 


I 
I 

I 
I 


I 


the  Manchester  Edisou-Swari  Company.  The  current  ia 
generated  by  an  Edison-Hopkinson  dynamo,  making  1,100 
revolutions  per  minute,  giving  180  amperes  at  105  volts, 
and  driven  by  a  special  horizontal  condensing  engine.  Over 
100  lamps  are  distributed  over  the  colour-printing  and 
engraving  rooms  and  the  mechanics'  shop. 

Thomson  MeterB. — An  interesting  indication  of  the 
progress  of  electrical  matters  is  alYordad  by  the  figures 
given  of  the  number  of  meters  made  by  the  Thomson 
Meter  Com[)any,  of  New  York.  On  Nov.  2,  1887,  it  had 
manufactiu-ed  680  meters  ;  on  the  same  date  1888,  2,680  ; 
1889,  4.860;  1890,  10,000;  and  to  Nov.  2,  1891,  20,000 
meters.  The  number  of  meters  sold  was  10,000,  and  a 
celebration  was  held  at  which  the  meter  20,000  was 
stamped. 

Croydon. — The  installation  at  Mr.  Radford's  house, 
Park-hill-road,  Croydon,  which  we  mentioned  a  year  ago,  is  a 
neat  example  of  private  house  lighting,  and  has  been  running 
with  satisfaction.  There  is  a  1-h.p.  nominal  gas  engine,  by 
Campbell  and  Co,,  Halifax,  a  one-unit  Elwell-Parker 
dynamo,  22  Lll  RP.S.  storage  cells,  with  Hartmunn  and 
Bmun  ammeters  and  voltmeters.  The  installation  com- 
prises 39  lights,  8  c.p.  to  32  c.p,  It  was  carried  out  by 
Messrs.  Cathcart,  Peto,  and  Radford,  of  Hatton-garden. 

Electric  Light  on  the  Midland  Railway. --The 

Midland  Railway  Company  are  taking  steps  to  introduce 
electric  lighting  very  largely  for  the  working  of  the  goods 
traffic,  The  difficulty  of  making  up  and  distribttting  the 
goods  trains  at  the  great  dep<ita  at  London,  Manchester, 
Birmingham,  Derby,  Leeds,  and  other  centres  will  be  very 
considerably  reduced  if  electricity  bo  substituted  for  fitful 
gas  lamps,  and  it  is  believed  that  installations  will  before 
long  be  introduced  at  the  majority  of  the  principal  stations. 

Indaotion  in  the  City, — The  engineer  of  the  City  of 
London  Electric  Lighting  Company  has  applied  for  the 
London  County  Council's  siinction  to  the  use  for  three 
weeks,  in  the  Queen  Victoria-street  subway,  of  two 
ordinary  transformers,  for  the  purpose  of  making  certain 
experiments  with  reference  to  the  possible  edects  of  indue 
tion  by  the  electric  light  mains  about  to  be  laid  m  the  City. 
Sanction  was  given  under  proper  conditions  of  control,  and 
with  the  request  that  the  results  of  the  experiments  be 
communicated  to  the  Council, 

Foisted. — The  installation  of  the  electric  light  at 
Felsted,  which  has  just  been  completed,  is  of  especial 
interest,  as  being  the  Erst  public  school  in  the  country  to 
be  so  lighted.  The  work  has  been  carried  out  by  Messrs. 
Drake  and  Gorham,  who  have  been  occupied  at  Felsted 
since  July.  The  electricity  is  generated  by  a  double  set  of 
engines  and  dynamos,  and  there  is  an  accumulator  battery 
of  53  cells.  There  are  in  all  385  incandescent  lamps  used 
to  light  the  school  buildings,  including  bouse  rooms, 
dormitories,  schoolroom,  chapel,  and  gymnasium,  all  the 
lamps  being  with  frosted  bulbs. 

Froi»08ed  Electric  Tramway  at  Perth. — The 
Perth  Police  Commission  at  a  special  meeting  held  last  week 
had  under  consideration  a  letter  from  Messrs.  Robertson 
and  Dempster,  solicitors,  on  behalf  of  the  promoter's  of  a 
com[)any  applying  for  consent  to  lay  a  tramway  from  New 
Scone  to  the  Glasgow-road,  Perth.  In  the  letter  the 
streets  through  which  it  ia  proposed  to  lay  the  tramway 
were  detailed,  and  it  was  stated  that  the  mode  of  traction 
intended  to  be  applied  was  electricity.  After  considerable 
discussion,  the  communication  was  remitted  to  the  Commis- 
sion in  committee  to  consider  and  report  to  a  meeting  to  be 
held  that  day  month. 

Lengrth  of  Klectric  Waves. — M.  Poincaru  haa 
aonounced  to  the  French  Acadomie  des  Sciences  that  M. 


Blondlot  has  mea.sured  by  new  method  the  length  o( 
of  electric  oscillations,  and   that   he  has  found 
length  is  proportional  to  the  square  root  of  the 
and  to  that  of  the  self-induction,  as  required  by  Sr 
Thomson's  formula.      The  mean   of   his  expenaMto 
given  for  the  speed  of  propagation  of  electric 
metallic  wire  a  figure  not  greatly  difTerent  to  the 
light — a  diflerence  less  than  can  be  accounted  for 
of  observation.     The  result  is  confirmatory  of 
theory  that  light  is  due  to  alternate  currents  of 
short  periodicity, 

Leaminerton. — There  seems  to  be  not  much  fiaii 
the  Aurora    Electric    Light  Company   in  Leamin^a 
present.     The  town  clerk  at  the  lavt  meeting  of  ihe 
Council  having  read  a  letter  from  that  company  oj 
supply  the  light,  Mr.  Councillor  Crowther  Davies 
that  the  Council  were  rid  of  this  electric  light  and 
to  remain  rid  of  it.  '*  Give  a  dog  a  bad  name  '' — lb 
is  somewhat  musty.      O  pioneers,  what  troublei 
laid  in  store  by  the  advocacy  of  the    16-c.p.  "red-bol 
pin  "  for  street  lighting.  Even  Aurora,  with  all  her 
is  now  tabooed.     However,  it  appears  that  only  51 
out  of  25,000  at  XI  are  paid  up  in  "  Auroras,"'  so 
not  much  harm  is  done. 

Lineff  Tramway. — We  are  sorry  to  bear  tkit  K 
Lineif,  the  enterprising  initiator  of  the  magnetic  cooiiflBB 
closed-conduit  system,  has  been  kept  back  in  his  vr^ 
illness.  Mr.  LinetT  has  lately  been  engaged  ii  ■ 
interesting  investigation  with  regard  to  the  in 
properties  of  various  kinds  of  combinations  of  u^ki^ 
under  extreme  climatic  conditions  of  wet,  cold,  uid  k* 
This  is  comparatively  fresh  ground  for  experiment, ii 
the  present  only  the  mechanical  properties  of  asphaiubn 
been  studied.  We  are  pleased  to  see  that  the  Aariwi 
Parisienne  des  Inventeurs  Industriels  has  cooferrajspn 
Mr.  LiaefF  the  diploma  of  honour  and  their  great  gold 
for  his  magnetic  tramcar  conductor. 

Brooks  Oil  System. — We  are  ioterested  to 
the  practical  instances  of  use  of  Brooks's  oil  ini 
Three-quarters  of  a  mile  have  been  roceritly  suppU  M 
Ashton  Court,  Clifton, consisting  of  four  strands  of  ^;,  »tt 
four  telephone  wires  in  rough  serving  of  jute  puU«d  im 
iron  tubes.  The  cables  were  for  the  traosmission  of  eUeoii 
light  and  power  through  the  giounds  to  the  manaioaL  Iki 
is  one  of  several  installations  lately  supplied,  and  ia  no 
has  any  complaint  been  received.  There  ia  an  itapoflnl 
point  to  notice  with  reference  to  this  system,  and  tin  ii 
that  the  actual  life  of  the  pipe  is  largely  increaatd  bf 
reason  of  the  oil  in  the  interior  preventing  oxidiataei, 
which  is  not  the  case  with  any  other  drawing-in  syiteot 

City  IiiKhtinR,— At  the  conclusion  of  the  meatbgii 
the  Commissioners  of  8ewoi^  at  the  Guildhall,  on  Tneidajj 
Colonel  Haywood  (the  engineer)  annouuced  that  bo  M 
just  received  a  most  important  communication  frx»n  ih 
City  of  London  Electric  Lighting  Company,  entrusted 
the  carrying  out  of  the  street  lighting  in  the  City,  prajriBj 
for  an  extension  of  the  time  allotted  them  for  fi 
their  contract.  The  letter  in  question  was  not  raad, 
there  were  only  a  few  members  present^  but  the  *-TTyw 
mertt  gave  rise  to  expressions  of  siu'prise.  It  was  ultuaatdj 
resolved  to  print  and  circulate  the  letter  aaioi^  ik 
members  of  the  Court  at  the  earliest  poasible  moB 
The  subject  is  likely  to  lead  to  a  lively  debate  at  tk 
next  ujeetiug  of  the  Court  a  fortnight  hence. 

Electric    Cars    ia    Paris. — The    Compagnto 
Tmmways    Nord,    says    the    BulleiiH    InternaSkmai^ 
shortly  inaugurate  a  new  service  of  cars  between 
and  Saint-Denis.     The  cars  will  be  run  by  elc 
means   of  Laurent-C^ly    accumulators 
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M  par  le  Travail  Electrique  dea  M6Uux  at  a  price  of 

per  car  kilometre — say,  2i5d.  per  car  mile.     This,  we 

'pose,  is  for  the  supply  and   maintenance  of  batteriea 

Jly.     The  route  has  several  severe  gradients,  between  the 

le  Faubourg-Montmartre  and  the  Rue  Rochechouarfc  the 

ient  is  5*5  per  cent.,  or  one  in  18A.     The  line  is  six 

iometres,  nearly  four  miles,  in  length.     The  result  of  this 

wlher  introduction  of  storage  cars  will  be  watched  with 

"^>at  interest  both  in  France  and  in  this  country. 

Anti-Solphario  Enamel. — Acid  spray  from  a  battery 
accumuUtore  is  a  groat  deteriorating  agent  where  metal 
^  -«ting8  and  braas  or  copper  conductors  are  about.  Messrs. 
L^^riffitha  Bros,  and  Co.,  of  Macks-road,  Bermondsey,  appa- 
Lj^^ntly  "at  rcrjuoat  of  Messrs.  Crompton  and  Co.,"  set  to 
^^ork  and  invented  an  anti-sulphuric  acid  enamel,  which  is 
fc^-  ow  largely  used  in  many  electrical  works.  For  coating 
^^^oodwork,  iron,  and  copper  in  the  neighbourhood  of 
^  ^atteries.  it  seems  to  have  proved  itself  thoroughly  sue- 
;  -  "Bsaful.  and  the  long  list  of  names  of  electrical  firms  using 
^  "hifi  enamel  shows  its  popularity  and  usefulness.  Even 
E^Wth  strong  sulphuric  acid  it  will  resist  for  weeks.  At 
F™tensington  Court  they  seem  to  find  it  a  perfect  protection 
P^l^ifcinat  acid  spray.     It  is  applied   exactly  like  varnish,  in 

>lack  or  other  colours. 
W  ^  Sonth  London  Railway. — Two  now  Siomons  loco- 
IPPnotivea  will  shortly  be  added  to  the  present  set  of  electric 
^^locomotives  on  the  South  London  Kailway,  and  others  will 
^  %e  mided  as  the  traffic  necessitates.  One  of  these  has 
F'klready  been  tested  and  the  other  is  ready  for  delivery. 
P*Variou8  alterations  in  detail  have  been  made  in  the 
■  ^5  arrangeraente,  making  the  electric  locomotive  still  more 
^'^-  like  a  steam  locomotive,  and  embodying  certain  aimpUfica- 
■^  tions  of  management  and  driving.  The  foundations  of  the 
i^«new  generating  en^mo  arc  now  fixed  and  the  engine  is 
yUltepected  to  be  erected  shortly.  The  number  of  new 
PInlectric  railways  proposed  to  be  built,  as  mentioned  else- 
where, seems  to  be  conclusive  proof  of  the  favour  with 
B  which  the  under^ound  electric  railway  traction  ia  becoming 
regarded  in  engineering  and  financial  circles. 
pK  Heyl  Aocamnlator.  — In  the  accumulator  introduced 
f^  by  M.  G.  E.  Heyl,  the  electrodes  are  composed  of  corn- 
ea binations  of  plumbic,  chromic,  or  tungstic  acids  with  calcium, 
M  banum,  or  strontium.     To  increase  the  coefficient  of  output 

Eand  capacity,  the  inventor  uses  more  particularly  com- 
pounds of  calcium  and  load  for  the  reason  that  these  are 
easily  oxidisable.  The  combination  CaPbO^  corresponding 
^  to  68  per  cent,  of  peroxide  of  lead,  contains  4*56  per  cent. 
u  of  active  oxygen.  The  other  alkaline  earths,  or  of  baryta, 
|4     or  strontium,  furnish   analogous  compounds  applicable  to 

!tbe  purpose.  Besides  the  advantage  resulting  from  the 
chemical  nature,  the  compound  CaPbO^  would  offer  a 
further  valuable  property  in  its  porosity  ;  it  might  replace 
the  diaphragm  employed  to  separate  the  elements  of  cells. 
^  The  analogous  compounds  of  chromium  and  tungsten  can 
^      bo  employed  in  the  samo  manner. 

I  St.  Panoras  maina. — Prof.  Robinson,  engineer  to  the 

I  Vestry  of  St,  Pancras,  has  written  to  the  London  County 
u  Council  with  reference  to  the  precautions  which  the  Vestry 
?  proposes  to  take  to  prevent  risk  of  accident  from  the  electric 
^  lighting  cables  which  are  being  laid  down  in  the  parish. 
It  is  suggested  that  where  the  high-tension  cables  pass 
through  the  boxes  they  shall  be  guarded  by  a  semicircular 
stoneware  cover,  except  in  those  few  cases  where  it  may  be 
found  difficult  to  fit  the  cover,  and  in  these  exceptional 
instances  it  is  proposed  that  substantial  wooden  casing  shall 
be  used.  By  adopting  these  means  it  is  expected  that 
contact  between  the  cables  and  the  iron  manhole  covers  of 
the  street  boxes  will  be  rendered  absolutely  impossible. 
These  suggestions  are  approved  by  Major  Cardew,  who  has 


looked  into  the  subject  on  behalf  of  the  Board  of  Trade, 
and  have  also  received  the  approval  of  the  London  County 
Council. 
Loner*Dl8tazioe   Telephones   in   Anatralia. — The 

Melbourne  Argus^  October  5,  says :  "  An  interesting  tele 
phoning  experiment  was  made  in  Melbourne  during  the 
week,  when  the  Postmasters-General  of  Victoria  and  South 
Australia,  with  their  principal  executive  officers,  succeeded 
in  establishing  conversation  between  Melbourne  and 
Adelaide,  a  distance  of  600  miles.  The  Governments  of 
the  two  colonies  have  just  completed  the  suspension  of  a 
copper  wire  (known  technically  as  a  *  number  twelve,'  and 
rather  more  than  an  eighth  of  an  inch  in  thickness),  which 
ia  to  be  used  for  the  new  quadruplex  telegraphic  instru- 
ment ;  and  the  idea  suggested  itself  of  seeing  what  could 
be  done  with  the  telephone  over  the  wire.  For  over  an 
hour  an  animated  conversation  was  carried  on,  and  the 
chimes  of  the  Adelaide  Post  Office  clock  were  distinctly 
heard  in  Melbourne,  and  viu  versd.  The  instmments  used 
at  Melbourne  were  the  Hunning,  Berthon,  Berliner,  and  the 
Blake,  and  the  two  former  were  found  most  effective." 

Leeds  Eleotrio  Tramway. — At  a  meoticg  of  the 
Highways  Committee  of  the  Leeds  Corporation  on  Wed- 
nesday, Alderman  Firth  presiding,  communications  were 
read  from  the  Board  of  Trade  respecting  the  recent  inspec- 
tion by  Major  General  Hutchinson  and  Major  Cardew  of 
the  Rouridhay-road,  Beckett-street,  and  Harehills-road 
tramway.  Accompanying  these  were  the  necessary  Govern- 
ment certificates  for  the  working  of  these  routes.  As  bearing 
on  tbequestion.it  may  be  mentioned  thatutthe  same  meeting 
a  resolution  was  passed  requesting  the  Parliamentary  Com- 
mittee to  insert  a  clause  in  the  new  Consolidation  Bill  giving 
the  Corporation  power  to  either  lease  the  tramways  of  the 
borough  to  the  tramways  company,  or  to  acquire  them  and 
work  them  themselves.  It  is  hopeful  to  find  the  interest 
already  being  taken  by  other  corporations  in  this  enterprise 
is  beginning  to  show  itself.  A  deputation  of  the  Wigan 
Corporation,  headed  by  Mr.  Gee,  chairman  of  the  syndicate 
which  has  bought  the  tramways  in  Wigan,  went  over  the  line 
last  Saturday  with  satisfaction. 

TelegTftpbing  Races. — An  interesting  fight  went  on 
a  few  weeks  ago  over  the  racing  reports  of  the  Jockey 
Club,  New  York.  The  proprietors  of  the  club  refused  to 
give  information  to  the  Western  Telegraph  Company 
unless  for  heavy  payment,  which  they  would  not  pay. 
All  sorts  of  devices  were  tried  to  circumvent  the  club — 
pigeons,  towers,  and  smuggled  wires.  Pinkerton's  detec- 
tives stopped  this,  but  at  last  for  four  days  reports  wore 
published,  and  the  method  at  last  discovered  revealed  a  most 
ingenious  system.  The  coachman  of  a  private  carriage  had 
a  hat  Etted  with  a  tiny  incandescent  lamp,  the  flashes  from 
which  wore  read  by  means  of  a  telescope  on  the  top  of  a 
hotel  at  a  distance,  a  man  being  stationed  with  red,  black, 
and  blue  flags  to  mean  "out  of  focus,"  "  repeat,"  "  stop, "and 
80  forth.  No  signals  except  those  in  the  hat  were  made  at 
the  carriage,  and  the  flashes  were  invisible  except  in  the 
line  to  the  telescope.  The  Western  Company  were  satisfied 
the  scheme  would  have  continued  to  work  successfully  if 
someone  had  not  let  the  cat  out  of  the  bag. 

Fire  at  Lainer*  Wharton,  and  Down's.— The 
premises  in  the  occupation  of  Messrs.  Laing,  Wharton,  and 
Down,  at  the  rear  of  82a,  New  Bond  street,  were  destroyed 
by  fire  on  Tuesday,  the  damage  being  estimated  at  upwards 
of  £8,000.  The  building  consists  of  four  floors,  and  it  was  in 
the  first  of  these  that  the  fire  broke  out,  flames  being  observed 
about  half  ptest  nine  by  a  servant  in  Haunch  of  Venison- 
yard.  The  conflagration  spread  with  remarkable  quickness, 
and  although  the  alarm  was  promptly  given  by  the  police 
and  as  promptly  responded  to,  the  building  was  well  alight 
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some  minutes  before  the  arrival  of  the  firemen.  Thanks  to 
a  good  supply  of  water  from  the  Grand  Junction  Water 
AVorks,  the  danger,  which  at  one  lime  seemed  imminent, 
of  the  fire  spreading  to  adjoining  buildings  was  averted.  In 
less  than  an  hour  and  a  half,  however,  the  premises  of 
Messrs.  Laing,  Wharton,  and  Down  were  gutted  from  top 
to  bottom,  and  their  valuable  property  destroyed.  They 
are,  however,  making  arrangements  which  will  enable  them 
to  execute  orders  promptly  as  ever,  if  friends  will  give 
them  a  few  days'  grace. 

ProposedNew Electric  Railways. — TheHampstead, 
St.  Pancras,  ami  Charing  Cross  Railway  has  notified  its 
intention  of  seeking  powers  next  session  to  construct  an 
underground  railway  from  Hampstead  to  Charing  Cross, 
the  line  of  route  following  as  nearly  as  possible  the  main 
thoroughfares  between  Charing  Cross  and  the  north-western 
suburb  —  viz.,  Tottenham  Court-road,  Hampstead  road, 
Camden  Town,  and  Haverstock-hill.  The  necessary  plans 
and  specifications  will  be  deposited  with  the  officials  of  the 
Houses  of  Parliament,  the  London  County  Council,  and  the 
various  local  authorities  concerned  by  the  proposal  this 
month.  The  City  Commission  of  Sewers,  on  Monday,  gave 
instructions  for  the  posting  of  notices  in  the  City  with 
respect  to  the  proposed  railway  from  Waterloo  to  the 
Mansion  House,  the  extension  of  the  Central  Loudon 
Railway  from  the  Poultry  to  Liverpool-street,  the  con- 
struction of  a  line  from  Finsbury  Park  to  Moorgate-street^ 
and  tho  Islington  extension  of  the  City  and  South  London 
Railway.  In  all  of  these  there  will  be  two  separate  tunnels, 
and  electricity  will  be  used  as  motive  power. 

Glasgow  Tramways. — The  all-important  question  at 
the  present  moment  in  Glasgow  of  the  transfer  of  the  tram- 
ways to  the  Glasgow  Corporation,  was  very  fully  discussed 
at  the  meeting  of  November  1 3th,  and  the  decision  was 
come  to  by  tho  ovorwholming  majority  of  49  against  six 
that  the  tramways  should  bo  so  transferred.  The  com- 
mittee are  instructed  to  consider  and  report  upon  the 
scheme  for  running  the  tramway  by  moans  of  mechanical 
motors,  and  to  make  arrangements  for  testing  the 
same  in  a  practical  manner.  This  decision  is  very 
satisfactory  from  several  points  of  view.  It  is  no  secret 
that  the  presen  t  tram  way  com  pany  works  its  men 
far  too  long  hours,  and  the  service  might  be  greatly 
improved  while  tho  present  dividend  was  at  the  rate  of  9J 
per  cent.  The  Glasgow  Corporation  have  recently  taken 
much  pains  to  obtain  the  best  information  upon  electrical 
traction,  and  it  is  greatly  to  be  hoped  that  the  experiments 
to  be  undertaken  will  result  in  the  establishment  of  an 
electric  service,  which,  if  carried  out,  will  be  one  of  the 
most  extensive  yet  proposed  in  Great  Britain. 

St.  James's  Park. — An  application  has  been  received 
from  the  Electricity  Supply  Corporation  by  the  London 
County  Council  of  intention  to  lay  down  and  construct 
street  boxes  along  sides  of  and  across  Spring-gardens  and 
the  Mall.  St.  James'**  Park.  With  the  Mall  tho  Council 
have  nothing  to  do,  that  place  being  under  the  jurisdiction 
of  Her  Majesty's  Office  of  Works ;  but  as  regards  the  other 
part  the  proposed  works  are  of  the  same  nature  as 
previously  carried  out  by  this  company,  and  tho  committee 
recommend  that  the  sanction  of  the  Council  be  given  to 
the  works  referred  to,  so  far  as  such  notice  relates  to  places 
within  the  jurisdiction  of  the  Council,  upon  condition  that 
the  company  give  two  days'  notice  to  the  Council's  chief 
engineer  before  commencing  the  work ;  that  the  mains 
shall  be  laid  in  the  footways  wherever  it  is  found  practicable 
to  do  so  ;  that  the  concrete  floor  of  the  road  boxes  shall  be 
made  Oin.  thick ;  that  the  York  stonr  <•'*  fh^  top  shall  bo 
4in.  thick ;   that  tho  brickwork  of   '  ^1  be  9id, 

thick ;    and  that  the  '  U  gin  «e8 

1 


shall  be  laid  in  3in.  stone  templates  the  follthickai 
brickwork. 

Electric  Mining.— Electricity  f ct-^iw comprew 
a  topic  at  the  general  meeting  of  the  South  \Vilei 
of  Engineers  on  Tuesday.  Mr.  Albion  T.  Snell  | 
a  paper  on  **  Electric  Work  in  Mines,"  aud  at  tb« 
he  said  that  the  main  object  he  had  in  view  wu  t 
tion  of  cost  of  getting  and  raising  coal.  Hitheiloi 
had  only  been  used  on  any  scale  for  pumping  and 
but  in  the  near  future  they  hoped  to  get  the 
same  means.  lu  Yorkshire  they  were  exper 
working  a  machine  constructed  to  work  at  tbt 
24in.  by  39in.  wide  at  20  yards  an  hoar,  a  spatd 
realised,  so  that  the  cost  would  be  materially  redo 
Welsh  coal  the  seams  ware  thicker,  but  where  M 
thiu  the  mechanical  coal-cutter  was  a  great « 
Further,  such  a  machine  would  not  join  the 
might  be  used  as  a  reserve,  while  it  would 
many  cases  get  tho  coal  cheaper  thau  by 
With  reference  to  efficiency,  Mr.  Snell  stated 
succeeded  in  demonstrating  that  electricity 
water  or  haul  coal  with  an  efficiency  which  was  i 
Irke  double  that  obtained  by  compressed  air.  Mr.) 
Hood  immediately  offered  to  take  several  electric 
Mr.  Snell  would  demonstrate  this  fact  to  him. 
the  contract  will  come  ofl. 

Liverpool  Installationa. — We  give  the 
additional  particulars  of  the  important  installatio 
just  been  completed  at  Messrs.  Henechsberg  and^ 
premises,  Liverpool,  to  which  we  alluded  last  n 
installation  was  carried  out  to  the  specificatic 
Thomas  L.  Miller,  A.M.IC.E.,  M.LM.E.,  ' 
buildings,  Liverpool,  and  under  his  superintei 
consists  of  a  Crossley  gas  engine  fitted  with  tl 
self-starter,  and  capable  of  developing  26  h.p.  oa 
This  drives  a  Tyne  dynamo  of  the  four-pole 
current  from  which  is  led  to  the  main  st 
supplied  by  Messrs.  Munroe's  Manufacturing 
of  Glasgow,  and  thence  passes  through 
pole  switches  with  double-pole  cut-outs  to 
circuits  throughout  the  building.  The  instal 
sists,  in  addition  to  140  glow  lamps,  of  two 
arc  lamps  running  in  series,  and  two  10-amp 
running  in  imraltel  and  in  series  with  the  20-; 
head  light.  Two  5-ampere  arcs  are  also 
doorway,  and  four  5-ampere  arcs  running  in  pan 
series  with  a  20-ampere  arc  lamp  fitted  on  a  16ia 
fixed  on  the  tower,  sending  its  rays  through  fod 
over  the  city.  The  lamps  are  run  from  a  110  f 
As  mentioned  last  week,  Messrs.  A.  Ball  and  Ck 
contractors  for  the  work. 

St.    Pancras    Station.— The    St.     Paoen 
station   started  supplying  a  few  lamps    last   wi 
station  promises  to  be  a  great  success,  if  the  deou 
we  understand  has  arisen,  is  found  to  continue  ac 
One  firm  alone  has  wired  houses  for  between 
3,000  lamps  in  this  district.     It  is  true  this  is  a 
but  there  must  be  several  others  who  have  done 
much,  and  at  this  rate  tho   20,000'lamp  cajyacitjT 
be   exhausted.     Some   of   the   arc    lamps     on 
tastefully  designed  by   Messrs.  Johnson  and  F 
already  erected,  apparently  to  the  satisfaction  of 
Messrs.   Baker's  largo  shop  at  the  corner    of   ' 
Court-road  is  fitted  with  48  arc  lamps  (installed 
Sharp  and  Kent)  waiting  for  the  current.     Ti 
will    be    a    perfect    blaze    of   light  when  the 
lighted    The  shopkeepers  of  Tottenham  Court-nw 
both  j  ^baod  private  lighting,  and  this  wide 
what  «^P  "oughfare  will  soon  be  one    o( 
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'  /i, /«./»</ /rom  po^e  467,) 
5.   MKAsLuiNti  Resistancks. 

'  o  addition  of  a  few  Leclanch^  cells,  with  key,  and  a 
_    <^uit  key  for  galvanometer,  the  apparatus  contains  every- 
■"luired  for  making  Whoatatone  bridge  testa  with  gowl 


TcsifltAnccs  -such  as  the  resistance  of  a  dynamo  arma- 
-^^  '*>f  abrufth  contact — are  taken  by  a  passing  cuiTent  through 
-^^  ^^iatanco,   reading    simultaneously   the   amperoa  paasing 


fc^iSH  it  and  the  P.D.  at  iU  ends, 
^y^^     for   the   ammeter  and 


The  numerous  constants 

ammeter  and    voltmeter  on  Tables  I,  and  IT. 

the  tester^  to  get  accurate  moasureroenta  on  this  pluii 


currents  differing  in  strength  according  to  circumatanoos. 
^    fuUowinK  is  an  example  of  a  test  of  the  resistance  of  an 
ature  with  different  strengths  of  current  ; 

Amperes.  Volts  between  Resistance 
through  armature.             brushes.  in  ohms, 

r25-9  -203  -00784 

471  -370  00786 

r^  Insulation  resistance  can  be  measured  in  the  ordinary  way — 
I  by  tlio  dcrtoctions— by  means  of  the  E.M.F.  of  any  availtiblo 
^  dynamo  ;  and  as  the  value  of  the  current  through  tho  galva- 
^  Vnometer  is  read  direct,  the  time  usually  spent  in  determining 
^^)  the  ounstant  of  the  galvanometer  is  saved. 

Kxample : 

The  L.M.F.  of  a  dynamo  running  excited  without  load  was 
j^^    measured  on  tho  voltmeter  galvanometer,  G^  in  the  ordinary 


Accumulslori  _"■ — 


Mercurv    Rheottftl. 


^Fio.  1. — Calibrating  a  Galvanometer. 

way,  and  found  «■  103  volta.  The  circuit  from  this  dynamo 
wa«  then  opened,  and  again  closed  by  joining  one  end  of  it  to 
the  shaft,  the  other  end  to  the  commutator  of  an  armature  the 
insulation  of  which  was  to  be  tested.  ThoVolts  were  again  road, 
tho  insulating  material  nf  the  dynamo  armature  thus  forming 
p«rt  of  the  circuit,  which  was  made  direct  through  Gj — the 
potentiometer  rheostat  hiving  been  disconnected.  The  reading 
on  the  volt  scale  was  now  89*5 — i.^.,  a  current  of  89*5  micro- 
ami>eres  was  passing  through  the  circuit. 

The  total  resistance  of  the  circuit  was  therefore 


103  X  10^ 
89-5 


w  =  1*151  megohms. 


few  hundred  ohms 


including   tho   insulation    resistance  + 
resistance  of  G,  and  leads. 

6.  DR.K4himoy  ahd  Calibration  ok  Lnstrimbnts. 

Oalrauomften. — As  has  been  already  mentioned,  these  are  of 
the  D'Arsonval  type,  which  was  chosen  on  account  of  its  dead- 
bcatnesa,  and  more  particularly  its  independence  of  vnriations 
in  tho  surrounding  magnetic  field.  It  is  hardly  too  much  to  say 
that  a  system  such  as  that  described  in  this  pHi)er  depends  on 
tho  D'Arsonval  galvanometer  for  its  existence.  Tho  galvano- 
meters are  mounted  on  a  stene  supported  im  thick  indiarubber 
rings.  »n  arrangement  which  has  been  found  to  a  large  extent  to 
stop  the  transmission  of  vibrations.  Tho  scales  are  at  a  distance 
of  Sft.  from  tho  galvanometers. 

Valihrativii  of  OahonomeUr. — Fig.  1  shows  the  connections 
and  general  arrangumont.  A  current  is  established  by  uieans 
of  two  or  three  secondary  cells  through  two  suitable  rheostats, 
one  having  a  fixed  and  the  other  a  variable  resistance,  the  latt«r 
made  of  mercury  placed  in  gr<wvcs  of  a  wotxion  trough  with 
two  copper  slides.  Tho  strength  of  this  current  is  varied  by 
adjusting  the  mercury  rheostat  until  tho  full  of  potential  across 
tho  fixed  resistance — **A"  on  the  diagram,  Fig.  1 — the  ter- 
minals i»f  which  are  connected  with  two  mercury  cups  on  the 
instrument  table,  is  equal  to  the  E.M.F.  of  the  standard  coll. 

*  Fni»er  road  at  last  week's  meeting  of  thp  Institution  of 
Eloctrjcal  Engineers. 


The  Itfilance  is  effected  by  placing  a  standard  cell  joined  in 
series  with  a  second  galvanometer  in  opposition  to  the  P.D. 
between  the  two  mercury  oupe.  and  a<ljusting  the  mercury 
resistance  until  no  detloction  is  obtained  on  the  second  galvano- 
meter. The  galranomotor  to  bo  calibrated  furras  with  an 
a<ljuBtable  resistance- box  in  series,  and  generally  with  a  shunt 
across  its  terminals,  a  circuit  between  the  same  mercury  cups. 
When  no  deflection  is  obtained  on  the  second  galvanometer,  the 
fall  of  potential  acroaa  the  circuit  of  the  galvanometer  under 
cjilibration  is  equal  to  the  E.M.F.  of  the  standard  coll.  Clearly, 
therefore,  the  current  in  the  galvanometer  can  be  easily  found 
by  means  of  the  formula. 


mR  +G 


c  s  current  through  galvanometer, 
m  =  multiplying  power  of  shunt  on  G. 


(6) 

I 


R  =  resistance  m  series  with  G, 
G  =         ,,         of  galvanometer. 

As  a  practical  matter,  the  values  of  R  based  on  the  uae  of 
a  certain  shunt  are  calculated  beforehand,  so  tliat  the  current 
shall  l>e  10,  20,  30  .  .  .  .  micro-amperes  ;  and  the  ubser- 
vatiuns  are  noted  as  shown  on  Tablo  III.,  which  gives  tho 
CJklibraticm  of  galvanometer  No.  1,588,  taken  on  the  22nd  April 
lost. 

In  the  circuit  of  the  standard  cell  a  key  is  used  which  has 
double  contacts,  and  is  connected  with  a  high  resistance  (about 
10,000  ohms)  in  such  a  manner  that,  when  the  key  is  depressetl 
half  way,  tliis  resiatance  prevents  nn  tniuriuus  current  from 
passing  through  tho  cell,  whilst,  when  the  key  is  completely 
depressed,  after  the  balance  has  been  very  nearly  established, 
the  resistance  is  short-circuited,  and  so  the  full  sensitiveness  of 
tho  arrangement  obtained. 

When  the  P.D.  between  the  mercury  cups  is  et^ual  to  the 
E.M.F.  of  the  standard  cell  no  current  passes  through  the 
second  galvanometer,  the  spot  of  which  will  move  visibly  for  a 
current  of  Iten-millionth  of  an  ampere.  As  the  internal 
resistance  of  the  standard  cell  plus  the  resistance  of  the  galvano- 
meter does  not  exceed  1,600  ohms,  a  visible  deflection  is 
obtained,  one  way  or  tho  other,  if  tho  balance  is  at  fault  to  the 

extent  of  .^j   y  1,600.  or  '00016  volt,  which  ia  about  *011  per 

cent,  of  the  value  of  the  standard  coll. 

The  mercury  varying  but  little  in  resistance  by  temperature, 
and  giving  perfect  joints  with  the  copper  slides,  allows  of  the 
resistance  of  the  mercury  rheostat  being  adjusted  with  any 
desired  accuracy,  and  remaining  practically  constant  when  once 
correctly  adjusted.  Tho  delicacy  of  this  electrical  balance  ia  so 
great  that  a  ntovement  of  l-64in.  of  one  of  the  slides  is  suffi- 
cient to  cause  a  doOection  on  the  8cc<md  galvanometer. 

This  bjdanco  is  tried  for  each  reading  when  calibrating  a 
galvanometer. 

Taale  III.— CAUsaATioN  OF  Galvanouetkb  No.  1,588,  22/4,  1891. 

Tcm{)eratnre  of  cell  and  instruraente,  H'5deg.  G. 
K  M.F.  of  cell,  e         =  14:180  volts  (legal). 
Resistance  of  G  :=    4^9  ohms    „      (measured). 

„  of  shunt  =      47'9      ,,        ».       =  i  G. 


Current    in    0 


10*  e 


R+1  G 


,  micro-amperes. 


R  =  12!J -  1  0  =  *^*^- 43-1  legal  u, 


(tf) 


Colujin  U.  contains  the  value  of  R  worked  by  this  formula  for 
the  desired  value  of  c  in  Column  I.,  and  Column  Hi.  c^vea  tho 
obser^'ations  obtained  in  each  case  ;  each  reading  being  the  meaa 
of  three  observations. 


I. 

IL 

III. 

IV.           i 

c. 

R. 

0  mm. 

AD.            J 

5 

28,7*29 

11-3 

_ 

10 

14,343 

22-8 

-4348 

211 

7.150 

45-2 

•4404 

3<i 

4,7n2 

68-0 

4:186 

40 

3,553 

90-9 

•4307 

90 

2.834 

1135 

44-25 

60 

2.3.'>5 

136  0 

•4U4 

80 

1,755-2 

180*7 

1474 

100 

1,3J>5'5 

225  0 

4514 

ia» 

l,15a'7 

270C) 

4444 

140 

lkK4  5 

3155 

4395 

160 

856  0 

30l<» 

4395 

170 

8031 

3S4-0 

'4348 

From  the  calibratioit  in  Table  III.  the  volt  scale  was  con- 
structetl  on  the  wtiite  margin  immediately  below  the  millimetre 
scale  by  simply  projecting  tho  poiuta  of  tho  readinga  in  column 


SE  ELECTRICAL  ENGINEER,  NOVEMBER  20,  1891.        491 


»nd8  upon  tho  knowledge  of  the  value  of  the 
lOOfitAt.  Onjat  caro  wh«  thorftforo  takon  in 
i  Htliuatment.  It  consisU  of  five  Btripa  of 
inded  to  carry  10  ainpereii  without  material 
d  of  each  atrip  is  Bolderod  t^  n  niasBive  gun- 

0  A  wooden  frame.  Theae  blocks  have  holea 
out  ^in.  diamotei*  for  use  as  mercury  cups, 
of  guiimetal  are  let  into  tho  frame,  one  at 
*e  are  also  holes  in  these  strips  oppjsibe  Ihu 
k  The  connectiona  are  made  by  thick  copper 
r  thia  arranKornont  tho  striiw  can  be  pluocd 

in  parallel,  and  one  or  more  of  tho  Btrtpn 
le  circuit. 

f  euch  strip  ia  arranged  so  that  the  fall  of 
when  a  current  of  about  10  amperes  ia  flowing 

to  the  E.M.F.  of  thostaiidartl  cell. 
<i«tance  of  the  strips  could  have  varied  within 

it  was  necessary  to  adjuat  the  resistance  uf 
ith  a  considerable  degree  of  accuracy.  As 
i»  of  doing  thia  at  Thasnes  Ditton,  the  resiab- 
f  the  Ordnance  Survey,  Southampton,  about 

1  tlie  adjustment  made  by  scraping  the  stripH 
eea  wore  equal, 

f  the  five  strips  in  series  was  then  taken  at 
ures,  and  as  there  are  special  arnkiigemcnta  at 
teeping  the  temperature  of  the  testing-room 
>erature  of  the  platinoid  strips  could  be  accu- 

At  the  time  when  each  resistance  teat  was 
te  of  these  teats  are  given  in  Fig.  5.     The 

against  the  Ordnance  Sur>'ey  standard  ohm 

on  the  reaiatanoo  of  the  stripe  has  been  detor- 
o  time  by  a  direct  comparison  with  the  Thames 
im  in  the  manner  shown  in  Fig.  2.  it  will  be 
■istjinco  and  the  ohm  form  two  nrms  of  a 
e  arraugementf  and  boxes  of  coils  the  other 
n  by  the  two  small  figures  (1)  and  (2).  The 
iCe,  R|  is  first  placed  in  one  arm,  and  then  in 
tho  resistance^  A^  of  the  strips  ii  found  by 


made  to  assist  workmen  who  use  their  productions.  This 
is  the  case  with  tho  Fowler-Waring  Company,  which  issues 
8  set  of  jointing  tools,  as  shown  in  the  illustrations.    Fig.  1 


v& 


(8) 


tance  of  the  standard  ohm  at  the  given 
jre  ; 

i  values  of  the  adjustable  coila  in  the  first  and 
eaaurementa  respectively. 

itions  re<)uired  iti  the  connectiuna  In  going 
le  two  teats  to  the  second  ia  the  changing  of 
md  N,  in  the  mercury  cups, 
ved  that  by  this  arrmigement  no  allowance 
'  leads,  and  the  absolute  resistance  of  the  box 
ial.  True  proportionality  only  is  required  ; 
ure  of  the  box  of  coila  does  not  alfect   the 

bt  the  resistance  of  the  five  platinoid  strips 
im  to  *7280  ohm  for  a  rise  in  the  temperature 
leg.  0.,  which  gives  a  temperature  cuefticient 
per  degree  centigrade.  At  14"8deg.  C.»  the 
J  the  teats  at  Southampton,  ia  '72693.  The 
Httoa  gave   '72659,   leaving  a  discrepancy  of 

U — One  way  of  quickly  making  a  test  of  the 
ments  ia  to  send  a  current  from  the  t-esting 
rheostat  B,  with  the  connections  as  in  Fig.  5, 
nstruments  are  not  in  use  for  other  purposes, 
HTely  turning  on  a  switch,  and  read  the  value 
I  the  ampere  galvanometer  with  various  con- 
B  resiatances  in  series,  according  to  Table  I. 
aent  was  tried  after  the  instruments  had  been 
the  Easter  holidays,  the  galvanometer  gave  a 
xe  current  with  constant  *5  than  with  constant 
ktit  '1  still  a  higher  value  than  with  5.  This 
\i  amounted  to  ni->  less  than  3  per  cent.,  was 
o  surface  leakage^  which  was  greater  with  the 
>tained  by  higher  resistance  in  series.  It  dis- 
sly  by  a  alight  rubbing  of  the  top  of  the  rosiat- 
piece  of  leather. 

e  error  mentioned  was  obtained  with  a  current 
rres,  producing  a  P.D.  aorosa  the  instruments 
5  volt. 


S— ELECTRICAL  AND  MECHANICAL. 


ease  in  laying  of  mains  necessitates  new 
md  impro Yemen  ta  in  tools  are  of  constant 
many  manufacturers  have  had  special  tools 


Fio.  2. 

shows  a  lead-cutting  tool  to  take  the  place  of  the  pocket 
knife,  saving  time,  trouble,  and  danger  to  insulation.  Fig.  2 
is  a  tool  for  making  a  circular  cut  in  the  lead,  and 
Fig.  3  is  a  tool  for  stripping  insulation  from  wires  up  to 
No.  10  S.  G. 


Royal  Meteorologrical  Society. — The  first  meeting 
of  the  present  session  was  held  on  Wednesday  evening,  at 
the  Institution  of  Civil  Engineers,  Mr.  Baldwin  Latham, 
M.I.C.E.,  president,  in  the  chair.  Amongst  other  papers 
was  an  **  Account  of  an  Electric  Self-recording  Rain  Grauge," 
by  Mr.  W.  J.  E.  Binnio,  B.A.  This  was  the  description  of 
a  very  ingenious  instrument,  constructed  on  the  assumption 
that  all  drops  falling  from  a  orifice  or  tube  are  identical  in 
weight,  as  long  as  the  dimensions  of  the  orifice  are  not 
Varied,  tho  indications  being  recorded  electrically. 
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WOODHOUSE  AND  BAWSON.  |B»i 

A  glance  through  the  report  of  the  : 
company  will  show  that  some  of  theHL;i[eu.:irr:c 
a  little  uneasy  as  to  the  balance-sheet.  It  is*  b' 
thing  to  get  a  dividend  at  the  rate  of  15  per  cci: 
the  ordinary  shareholder,  and  at  first  sighi :  > 
thing  which  merits  applause.  We  shall  not  ms 
present  that  it  merits  anght  else,  but  belbre 
mitting  ourselves  either  way,  we  should  Hkelo 
list  giving  details  of  the  sundry  investmafii 
£119,338;  also  the  reasons  for  appraising  thf  ui' 
of ''  goodwill "  at  i:98,0OO.  It  is  now  a  liUk 
twelve  months  since  we  ventured  to  call 
to  the  balance-sheet  of  1890.  The  d 
were  the  first  to  introduce  in  giving  the 
of  the  balance-sheet  enables  our  rew 
make  comparison  of  the  new  with  the  old. 
balance-sheet  of  1890  will  be  found  in  our  * 
Oct.  10,  1890,  that  of  1891  in  the  issue  o!  Htsf 
last.  It  will  be  found  that  the  share  capital 
rised  in  1891  is  £200,000  more  than  in  1890. 
practical  capital  in  1890  was  ^321,322 ;  in  1891  Hi 
risen  to  £522,999,  an  increase  in  the  year  of 
The  profit  made  as  per  balance-sheet  1890 
£61,085,  but  the  profit  made  during  the  pas; 
with  over  £200,000  more  capital  was  only  £5V 
nearly  £10,000  less.  The  attention  of  directoi 
shareholders  was  last  year  called  in  our 
Oct.  17  to  the  hazardous  nature  of  the 
of  floating  subsidiary  companies  to  obCaa 
a  dividend  ;  in  fact,  to  the  danger  d 
finance  as  against  strictly  commercial  pursmta 
Further  consideration  of  the  balance-sheet  she* 
that  the  value  of  freeholds  has  increased  tm 
£53,200  to  £65,131  within  the  year,  though  it  is  14 
shown  that  any  new  freeholds  have  been  acquizei 
The  questions  are  therefore  legitimate*  Has  tl 
value  been  written  up  by  some  of  this  £12,000,  u 
why,  or  is  this  the  cost  of  extensions  ?  Si 
leaseholds  have  increased  £553*  'while  pi 
machinery,  etc.,  jumps  from  £17,000  to  over  £31} 
Again  the  question  may  be  asked.  How  has  tl 
extra  £14,000  been  arrived  at?  Stock,  etc.,  h 
increased  from  £73,000  to  £12^;^).  The  estimai 
value  of  patents  has  risen  £10,000,  and  goodw 
£8,000,  while  cash  in  hand  is  only  i'GP^»**s  again 
£51,500,  but  this  latter  is  partly  accoui'*^  ^^r  toil 
extent  of  about  £33,000  by  increase  of  f^^^  debts. 
Broadly  speaking,  then,  the  capital  ac?p*"^*  ^^^ 
year  increased  by  £200,000,  requiring  £,*i?»000  topi 
5  per  cent.     This  capital  has  been  spent  t^' 

Freeholds  £i2    ' 

Leaseholds 'S5<^ 

f^«,^    ■; 14.000 

Stock,  etc S3,000 

Patents  l0,00o 

Investments 108,000 

£197^550 


OOO    ^ 
OO 

30    M 
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f  this  it  will  be  seen  that  **  investments  *'  must 
«i  most  important  part  in  the  future  of  this 
>-  -Any.  A  legitimate  trading  concern  has  no 
i^stment  **  except  **  reserve."  Hence  we  must, 
Bier  we  will  or  no,  look  upon  "  Woodhouae  and 
Hon  "  as  a  huge  syndicate  for  company  promo- 
Hand  probably  a  large  part,  if  not  the  whole,  of 
Kf'  investments/*  consists  of  shares  iu  companies 
Boted.  There  is  one  other  item  in  the  balance- 
to  which  attention  must  be  directed.  Salaries 
1  claim  £15,208.  Ss.  8d. ,  while  in  1890  the  similar 
ad,  "Salaries,  including  mauafpng  director's  and 
:er's  commission,  i;23,269. 14s.  Id."  There  has 
[A  decrease  of  over  £8,000  in  the  year.  Is  this 
lented  by  **  directors'  and  manager's  commis- 
?  Since  the  meeting,  a  full  report  of  which 
elsewhere,  the  pubhc  has  been  asked  to 
Scribe  further  capital  to  the  tune  of  £175,000, 
ngh  it  is  stated  that  a  part  of  this  only  will  be 
Bd  up — namely,  t'145,000.  Of  course,  great  care 
Been  taken  that  none  of  the  papers  which  might 
■expected  to  k-now  something  of  electrical  work 
.  criticise  this  new  call  ^or  capital.  It  matters 
le  to  others  whose  view  is  limited  to  dividends 
d.  They  do  not  and  they  cannot  well  analyse  the 
aspects  of  such  a  company. 

Che  most  conspicuous  promotions  of  Woodhouse 
i  Rawson  are  **  The  Elmore  Companies"  and 
The  Okouite  Company."  Large  sums  have  thus 
m  netted  by  the  promoters  for  these  companies 
loated,"  though  as  yet  they  are  not  conspicuous 
success;  but  unless  the  ''investments"  caii  be 
i^antageously  unloaded  there  seems  to  be  every 
>bability  of  great  depreciation,  and  then  this 
m  in  the  balance-sheet  becomes  a  more  and 
^re  doubtful  asset.  It  may  be  that  we  are 
ong  about  the  **  investments."  For  the 
h  of  shareholders  we  trust  it  is  so.  Caution, 
wever,  is  necessary,  and  never  more  so  than  when 
fh  £200,000  extra  capital  profits  decrease,  and  with 
"steady  and  progressive  increase  of  electrical 
rk  "  a  diminished  expenditure  on  salaries  does  not 
)ve  where  the  advantages  to  this  company  come 
It  is  easy,  very  easy,  to  have  glowing  balance- 
sets,  when  with  almost  every  recurring  balance- 
set  the  generous  public  come  forward  eagerly  with 
itributions  to  capital. 

Let  ns  turn  for  a  moment  from  the  consideration 
balance-sheets  and  promotion  of  companies  to  a 
»se  in  this  company's  work  which  has  always  had 
:  heartiest  sympathies.  The  intense  energy  dis- 
yed,  the  far-sighted  policy  of  planting  everywhere 
slectrical  circles  the  imprint  of  **  Woodhouse  and 
wson,"  must  have  resulted  in  forming  the  nucleus 
an  enormous  business,  which,  if  carefully  nursed 
i  discreetly  conducted,  will  lay  the  foundation 
a  great  success.  It  is  absolutely  impossible, 
fyever,  that  the  same  attention  can  be  given   to 

Prcial  details  when  time  is  occupied  over 
ion,  as  if  the  whole  time  was  concentrated 
ese  details.  We  are  not  among  those  who 
'^auce    at    the    increase    of   manufacturing 


I 


departments,  and  ofttimes  such  increase  leads  to  a 
considerable  accession  of  business,  from  the  fact  thai 
the  goods  work  in  with  each  other  Success,  hov?-"' 
ever,  depends  upon  organisation  and  supervision. 


LONDON  COUNTY  COUNCIL  v,  ST.  PANCRAS. 

It  is  rather  hard  upon  the  St.  Pancras  authorities 
to  be  placed  in  the  position  they  have  been  placed 
through  the  action  of  the  London  County  Council. 
The  late  Metropolitan  Board  of  Works  and  the 
London  County  Council  hold  a  position  somewhat 
analagous  to  that  of  a  bank — in  that  they  lent  or 
tend  money  to  other  local  authorities  at  a  moderate 
rate  of  interest.  The  St.  Pancras  authorities 
decided — and  we  think  justly — to  carry  out  a  central 
station  installation  under  a  provisional  order,  and 
applied  to  the  County  Council  for  a  loan  of  some 
£G0,000.  The  Finance  Committee  of  the  Council 
sent  up  a  report  recommending  under  certain  con- 
ditions the  granting  of  a  loan.  These  conditions 
were  not  the  conditions  of  St.  Pancras — but  on  that 
we  have  nothing  at  present  to  say.  As  soon  as  the 
report  was  before  the  Council  it  was  asked  to  be  referred 
back.  This  is  the  point  to  which  we  direct  attention. 
The  Finance  Committee  did  or  did  not  know  its 
mind,  and  understood  its  business,  and  made  its 
report  after  due  discussion  and  examination,  so  that 
the  consideration  of  the  points  referred  back  ought 
to  have  been  settled  before  the  report  was  presented. 
No  doubt  an  effort  will  be  made  to  get  over  the 
troubles  which  may  arise  because  of  the  delay,  but 
tlie  whole  thing  is  unbusinesslike.  The  committee 
may  have  met  and  decided  in  time  to  allow  of  an 
application  to  Parliament,  and  a  compliance  with 
the  Standing  Orders,  if  the  decision  is  unfavourable. 
On  the  other  hand,  the  decision  may  be  favourable ; 
but  the  decision  of  the  whole  Council  unfavourable. 
To  be  on  the  safe  side,  St.  Pancras  must  apply  to 
Parliament;  though  the  authorities  may  be  perfectly 
certain  the  application  is  unnecessary,  and  next 
Tuesday — or  a  week  too  late— the  County  Council 
may  agree  to  what  is  required, 


THE  INSTITUTION  DINNER. 


The  third  annual  dinnor  of  the  Institution  was  held  on 
Friday »  NovGinber  13,  at  the  Criterion,  liegent-atreet, 
Piccadilly,  under  the  chairmanship  of  the  President,  Prof. 
W,  Crookea,  F.RS.  The  following  members  and  guests 
were  present,  besides  the  representatives  of  the  Press.  The 
following  technical  papers  were  represented :  The  Elcc- 
tncian,  by  Mr.  W.  Moore ;  the  ElednaU  Iteview,  by  Mr.  H. 
Hcholoy  ;  the  Elediical  Ejigiiutr,  by  Mr.  W.  M.  Bowles ; 
the  Engin(a\  by  Mr.  W.  W.  Beaumont ;  Engineeriii^,  by 
Mr.  Kaworth,  and  IndvstrUn  by  Mr.  Swinburne ;  Sir  F. 
Abel,  Mr.  Ahorcrombie,  Prof.  W.  G.  Adams,  Major  G.  W. 
Addison,  R.E.,  Mr.  Alabaster,  Mr.  Albright,  Mr.  Anderson, 
Mr.  Ardron,  Prof.  Ayrton,  Mr.  Bailey,  Sir  Benjamin 
Baker,  Mr.  Graff  Baker,  Mr.  Beaumont,  Mr.  Berkley, 
Mr.  Berly,  Mr.  C.  H.  W.  Biggs,  Mr.  G.  Binswanger,  Mr,  M. 
Binswanger,  Mr.  Blackwell,  Sir  T.  Blomefield,  Dr.  Boms, 
Mr.  Briatow,  Mr.  Buckney,  Sir  A.  Cappel,  Major  CarJew, 
RE.,  Mr.  Carey,  Mr.  Chambre,  Mr.  Chancy,  Mr. 
Clark,  Mr.  Claremout,  Mr.  Clirehugh,  Mr.  H.  Cooke, 
StafT-Commandcr  Creak,  Mr.  Crompton,  Mr.  J.  Crookea, 
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iontly  energetic  to  be  soon  at  a  coiisiilcrahlo  dUtAiicCf  I 
ed  by  no  liboration  of  Uoab  capable  of  detection  by 
icate  instruments. 

of  curronta  alternating  vrith  very  high  frequency, 
i  Tesla  haB  succeeded  ia  passint^  by  induction 
glnsa  of  a  lamj)  energy  sufticient  to  keep  a  tiUinent 
incandescence  without  the  use  of  connecting  wires, 
til^hted  a  room  by  producing  in  it  such  a  condi- 
I  illuminating  appliance  may  be  placed  anywhoro 
without  being  eloctrically  connected  with  anything, 
duced  the  re<)uirod  condition  by  creating  in  the 
jrful  electrostatic  field  alternating  very  rapidly.    Fie 

0  shoots  of  metal,  each  connecte<l  with  ono  of  the 
'  the  coil.  If  an  exhausted  tube  ia  carried  nny- 
eon  these  sheets,  or  placed  anywhere,  it  ronudns 

lOUfl. 

it  to  which  this  method  of  illumination  may  be 
vailable  experiment  alone  can  decide.  In  any  case, 
nto  the  posBibilitieB  of  static  electricity  has  been 
id  the  ordinary  electric  machine  will  ceaae  to  be 
a  mere  toy. 
ig  currents  have    at    the  best  a   rather  doubtful 

But  it  follows  from  Teala's  researches  that  im  the 
the  alternation  increases  they  become  not  inure 
)ut  less  so.  It  further  appears  that  a  true  tlanio 
t  proiiuced  without  chemioil  aid — a  flame  wliich 
and  heat  without  the  ctinaunipkion  of  material  and 
'  ohemical  process.  To  this  end  we  re<iuiro  improved 
r  producing  excessively  fre-juont  aUernations  and 
potentials.  Shall  we  be  able  to  obtain  these  by 
other  i  If  so,  we  may  view  the  prosnective  exhaus- 
coalfiolds  with  indifference  ;  wo  shall  at  once  stflve 
i^uostion  and  thus  dissolve  tdl  possible  coal-rings, 
y  seems  destined  to  annex  the  whole  6eld  not 
ptics,  but  prob^ibly  also  of  thonuotics. 
ight  will  not  juiSH  through  a  wall,  nor,  as  we  know 
jU,  through  a  dense  fog,  But  electrical  rays  of  a 
)  wave-length  of  which  we  have  spoken  will  easily 
mediuiaa,  which  for  thcnv  will  bo  trarisparont. 
:empting  field  for  research,  scarcely  yet  attacked  by 
vaits  expluratiun.  I  allude  to  the  niutital  notion  of 
&nd  life.  No  sound  man  of  science  endorses  the 
at  "electricity  is  life*"  nor  can  we  oven  venture  to 
»  as  one  of  the  vaneties  or  manifestations  of  energy, 
e,  electricity  haa  an  important  inlhience  upon  vital 
.  and  is  in  turn  set  in  action  by  the  living  being, 
dgetable.  We  have  electric  fishes — one  of  them  the 
>f  the  torpedo  of  modern  warfare.  There  is  the 
;  which  used  to  bo  met  with  in  gardens  and  roadn 
isey  Rise  ;  there  is  also  an  electric  centi]>ede.  In 
such  facts  and  such  relations  the  scientific  electrician 
dm  an  almost  infinite  tield  of  enquiry. 
er  vibrations  to  which  I   have  referred  reveal  the 

ptisaibUity  of  telegraphy  without  wires,  posts, 
ay  of  our  j)rosent  costly  appliances.     It  is  in  vain  to 

picture  the  marvels  of  the  future.  Progress,  as 
observed,  may  be  too  fast  fur  endumnce.  Sufficient 
eration  are  the  wonders  thereof. 

}.  Stokes,  Bart.,  M.P.,  replied,  and  regretted 
»  of  Sir  W.  Thomson,  who  might  otherwise  hAve 

1  the  responsibility  of  the  reply.  The  number- 
of  contact  of  electrical  with  other  branches  of 
'6  referred  to,  and  brief  mention  made  of  the 
it  of  the  dynamo  from  the  time  of  Faraday's 

to  the  present.  KefcronceB  were  also  nude  to 
f  knowledge  of  what  electricity  really  ie,  to  its 
onnection  with  chemical  union  and  chemical 
ion,  to  the  discoverioB  of  Faraday,  Clerk 
>odge,  and  Hertz. 

L  Spaonoletti  (past  president)  then  proposed 
Y  in  its  Practical  Application,"  when  he  as 
jossible  scanned  the  most  important  a[ii)[icatioTis, 
Sir  J.  Pendkk  replied. 

I.  PREECE  (past  president)  in  a  humorous  speech 
'Our  Guests,"  to  which  the  president  of  the 
of  Civil  Engineers  (Mr.  G.  Hkrkley)  rc|died. 
mo  the  toast  of  the  evening,  proposed  by  Sir 
;ks  in  woM-chosen  language,  and  responded  to  by 
iAN  as  follows  : 

injustifiable  vanity  1  may  be  allowed  to  nay  that  the 
ntfineers  have  abundantly  justttied  their  existence, 
of  smooth  prophecies  or  perching  on  the  hiuhost 
"  and  crowing,  it  may  be  bettor  to  take  a  bird  s-eye 
solid  work  that  lies  ahead.  I  have  alreaily  reforrerl 
tisolved  problems  of  electric  enerjity.  In  the  lint 
lus  problems  the  action  of  electricity  on  aninial  and 
'e  is  not  the  le^uit  imiK>rtant,  As  regards  the  trcat- 
lease  the  subject    ia   temporarily   overclouded   by 


falling  into  the  hands  of  advertising  (luacks.  In  respect  to 
vegetation  it  is  sttll  uncertain  whether  electrical  currents  exor- 
cise any  decided  or  uniform  influence  ui>on  growing  crops  of 
grain  and  fruit  ;  whether  such  intluenco  would  bo  favourable  or 
the  reverse.  Recent  experiments  lead  to  the  opinion  that  elec- 
tricity may  induce  earlier  and  better  harvests.  But  much 
further  study  ia  here  needed.  Nor  have  wo  yet  solved 
the  e(|ually  imjx/rtant  and  closely  connected  questi«jn,  whether 
we  may  by  electrical  action  rout  the  parasitical  insects  and  fungi 
which  in  some  seasons  rob  us  of  no  less  than  the  tenth  of  our 
crops.  A  moderate  estimate  puts  the  mean  loss  in  the  homo 
kingdoms  at  £12,000,000  per  annum.  In  India  and  the  colonies 
a  number  of  destroyers,  which  it  is  not  my  business  to  specify, 
are  less  eiisily  contented.  Like  Falstafl',  in  the  words  of  Dame 
Quickly,  they  seek  to  take  "not  some,  hut  all."  The  attacks 
«jf  the  phylloxera  have  cost  our  French  neighbours  more  than 
did  the  Franco- Prussian  War. 

It  lias  been  found  out  in  not  a  few  experiments  that  electric 
currents  not  only  give  increased  vigour  to  tho  life  of  the 
higher  plants,  but  tend  to  paralyse  the  baneful  activity  of 
parasites,  aidmal  and  vegetable.  Here  there  is  unlimited 
scope  for  practical  research,  in  which  the  electrical  engineer 
must  join  forces  with  the  farmer,  the  gardener,  ana  the 
vegetable  phy8it)logiat.  V\'o  have  definitely  to  decide  whether, 
and  under  what  circumstances,  electricity  is  bcneticiol  to  our 
crops  ;  and  whether,  and  under  what  conditions,  it  is  deadly 
in  [Mrasitic  jiosts.  Here,  then,  comes  the  question  of  a 
supply  of  electricity  cheaper  and  more  universally  Applicable 
than  the  tedious  conversion  of  chemical  energy  into  heat,  of 
heat  again  into  mechanical  power,  and  of  such  power  into 
electric  current.  It  is  depressing  t*>  reflect  that  this  roundabout 
[irocesB,  with  losses  at  every  step,  is  still  our  best  means  of 
obtaining  a  supply  of  electricity.  Whilst  seeking  for  cheaper 
sources  of  electricity,  no  endeavour  must  be  spared  to  tame  the 
tiercenesB  of  thuee  ix)werful  alternating  currents  now  so  largely 
used.  Too  many  clever  electricians  have  shared  the  fate  of 
Tullus  Hostilius,  whn,  according  to  the  Uoman  myth,  incurred 
the  wrath  (tf  Jove  fur  practising  niagicai  arts,  and  was  struck 
dead  with  a  thunderbolt.  In  modern  language,  he  was  simply 
working  with  a  high-tension  current,  and  inadvert-ently  touchmg 
a  live  wire,  got  a  fatal  slvjck. 

With  regard  to  the  pnasiblo  applications  of  electricity  to 
agriculture,  I  may  menlion  that  the  total  amount  of  pui  viva 
which  the-  Hun  jKiurs  out  yearly  ujjon  every  acre  of  the  earth's 
surface,  chielly  in  the  form  of  heat,  is  800,000  h.p.  Of  this 
miglity  supply  of  energy  a  dourisliing  crop  utilises  only 
3,200  h.p.,  so  that  the  energy  wiiated  per  acre  of  land  ia 
796,800  h.p.  Wo  talk  loudly  of  the  importance  of  utilising 
the  refuse  <)f  rmr  manufactures  ;  but  what  ia  tho  value  of 
alkali  waste,  of  furnace  alags,  of  coal-tar,  or  uU  of  them 
together,  coinjwired  to  the  loss  of  796,800  h.p.  per  acre  of  laud  'i 

The  application  of  electricity  to  sanitary  improvements  is 
another  possibility,  turning  mainly  on  a  cheap  supply  of  current. 
The  electric  treatment  and  purification  of  sewage  and  industrial 
waste  water  is  a  demonstrated  reality  which  merely  re^juires  a 
reduction  in  tho  cost  of  the  agent  employed. 

The  sterilisation  by  electrical  mciins  of  the  water  supply 
of  cities  has  been  proposed  and  discussed.  Theoretically 
it  ia  possible,  but  the  practical  difficulty  of  dealing  with  tho 
vast  Volumes  of  water  reijuired  for  the  daily  consumption  of 
London  is  prodigious.  But  a  difficulty,  said  Lord  Lyndhurst, 
is  a  thing  to  be  overcome.  There  is  a  stdl  moi-o  importiint  oon- 
sidenitiftn  ;  the  living  organisms  of  water  are  by  no  means  all 
pathogenic.  Many  are  demonstrably  harmless,  and  others 
poRHibly  beneficial.  Pasteur  prnposed  to  bring  up  young 
animals  on  sterilised  food  and  (Irink  with  a  view  to  determine 
whether  their  health  and  development  would  be  affected  for  the 
better  or  for  tho  worse.  Decisive  results  are  not  as  yet  forth- 
cnniing.  Reforc  the  sterilisation  of  our  water  sourooa  can  be 
prudently  undertaken,  tliis  great  question  must  first  be  decided 
by  experimental  biologists. 

Another  point  at  which  the  practcial  electrician  should 
aim  is  nothing  less  than  the  control  of  the  weather.  W^e 
are  told  these  islands  have  no  climate — merely  samples, 
that  an  FJngUsh  summer  consists  of  '*  three  fine  days  and  a 
thunderstorm,"  and  that  the  only  fruit  that  ripens  with  us  is  a 
liaked  apple.  There  is  more  than  a  grain  of  truth  in  the  sarcasm. 
The  griiat  evil  of  a  thunderstorm  in  thi.s  country  is  not  that  the 
lightning  may  kill  a  man  or  a  cow,  or  sets  bams  or  stacks  on 
lire.  The  rwu  calamity  consists  in  the  weather  ui>set.  The  storm 
ia  followed  by  a  fall  of  temperature,  and  a  fit  of  rain,  clouds, 
and  wind,  which  rarely  lasts  less  than  a  week,  sadly  interferes 
with  the  growth  and  ripening  (jf  grain  and  fruits.  The  question 
is,  cannot  tho  accumulations  f»f  electric  energy  in  tho  atmosphere 
be  thwarted,  diapei*3ed,orturned  to  practical  use  ?  In  Uke  manner 
we  may  hope  to  abate  the  terrible  fog  nuisance. 

We  hoar  of  attempts  at  rain-making  more  or  leas  successful. 
Shall  wo  ever  be  able  to  put  an  end  to  a  perennial  drizzle  ? 

I  shall  perhaps  bo  styled  dreamer  if  I  hint  at  the  i><.>asibllity 
of  still  further  amending  the  ways  of  Providence.  Wo  all 
know  too  well  that  cloudiness  and  rainfall  occur  chietly  by  day, 
and  clear  skies  at  night.     This  is  precisely  the  opposite  arrange- 


fc 
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Ides,  EE,  attached  thereto,  showing  also  a  tube,  C, 
in  airtight  stopcock  to  be  used  in  exhausting  the  air 
lie  globe  or  vessel.  A,  and  also  for  the  injection  of 
d  gas  into  the  same.  Showing  also  the  hermetical 
j[  of  said  vessel  at  the  ends  of  the  tubes  and  marked 
and  showing  also  the  stand,  D. 

.  4*  is  also  a  sectional  elevation,  showing  the  adaptation 
Hher  form  of  vessel,  A.  This  drawing  is  on  a  larger 
In  order  to  show  the  manner  of  closing  the  ends  of 
psel,  which  18  done  by  brass  sockets — that  at  the  top 
narked  K,  and  that  at  the  bottom  L ;  showing  also 
^rbon,  B,  different  in  form  than  that  in  the  other 
I  and  the  two  electrodes,  E  E,  running  to  and  from 
fles,  M  N. 

jf  5  is  an  elevation,  showing  one  mode  of  connecting 
rious  lighta  with  the  machine  by  means  of  two  trunk 
*or  electrodes,  HH,  running  from  the  positive  and 
Ive  poles,  M  and  N,  of  the  machine,  with  branches, 
Brefrom  to  each  light. 


•  Fm.  6. 

6  is  also  an  elevation,  showing  another  method  of 
ting  the  lights  with  the  machine,  each  light  having  a 
t  wire,  b,  running  to  each  pola  of  the  machine,  M 

ing  thus  deacribed  our  invention,  we  claim  :  The 
pf  carbons, B,in  lamps  or  otherauitablo  vessels,  A, filled 
ireiied  gas^  jKxssessing  the  property  of  not  chemically 
ling  with  the  carbon  when  in  a  state  of  incandoscence, 
lection  with  the  arrangements  of  the  electrodes,  E  E, 
or  connecting  the  carbon,   6,  substantially  as  set 

Hknky  Woodward. 
Mathew  Evans. 

mto,  Ontario,  24th  July,  1874. 
Signed  in  presence  of 


J.4MK.S  FOSTRR. 

WiLLiAJi  Gill. 


is  the  specification  referred  to  in  the  affidavit  of 
Woodward  and  of  Mathew  Evans,  hereto  annexed, 
before  me  this  24th  day  of  July,  a.d.  1874. 

J/VMES   FoSTiCtt,   J.P, 


HE  ELECTRIC  LIGHTING  OF  SYDNEY. 


Ipecial  sub-committee  of  the  Sydney  City  Council, 
led  in  February  last  to  report  upon  the  cost  and 
'leness  of  establishing  a  system  of  electric  lighting 
city  of  Sydney,  and  of  which  the  Mayor  (Alderman 
Uanning)  was  chairman,  has  concluded  its  labours 
the  resolution  of  the  Couttcil.  Its  report  was 
ed  to  the  Committee  of  Finance  of  the  above  Council 
1st  October,  and  unanimously  agreed  to.  The  sub- 
tee  declare  it  is  advisable  that  a  system  of  electric 
{  should  be  introduced,  and  they  recommend  for 

I  being  unimportant  we  omit. 


consideration  the  scheme  elaborated  by  Mr.  Cracknell  and 
Prof.   Threlfall,   who  all   through  have  acte<l  as  advisers. 
This    scheme    provides     for    throe    stations,    whore    the 
necessary   plant    and    machinery    can    be    erected,    with 
Bu^cient  space  for  the  storage  of  coal  and  stores.     The 
positions  considered  most  suitable  are  all  the  property  of 
the  Corporation,  and  are  as  follows  :  I.  ivont-3treet,  with  a 
frontage   to   Darling   Harbour.     2.    WooUoomooloo,  used 
by   the    Corporation     for    a    metal    dep<)t.       3.    Corner 
of    Prince    Alfred    Park,    at     the    junction    of     Castle- 
reagh-street     and     Devonshire-street.       The    advantages 
of    these   positions    are,    it   is    s;^id,    that     each    is    the 
centre   of  almost   separate  districts,  and  is  welt   situated 
For    a    cheap  delivery  of   coal      It   is  proposed  to    light 
the  streets  by  a  combined  system  of  arc  and  incandescent 
lamps ;  arc  lamps  for  the  principal  streets,  on  poles  35ft. 
to  40ft.  high,  at  a  distance  of  four  chains  apart,  alternately 
on  opposite  sides  of  the  streets,  the  mains  of  the  arc  lamps 
being  laid  underground     The  less  important  thoroughfares 
may  be   lighted   by  means  of  li5-c.p.  incandescent  lamps 
with  overhead  mains.  The  number  of  lamps  employed  is  431 
arc  and  1,443  incandescent  The  arc  lamps  will  be  arranged 
in  about  II  circuits  of  40  in  series,  and  the  circuit  will  be 
so  arranged  that  lam{>s  on  opposite  sides  of  a  street  will  be 
on  different  circuits,  so  that  in   the  possible  event  of  a 
breakdown  of  one  of  the  circuits,  no  street  will  be  left  in 
total  darkness.     The  incandescent  circuits  will  be  run  in 
a  different  manner;    the   incandescent  lamps  will  be  run 
in    multiple      series      of    40    lami>s    in    each    circuit 
The     total    cost     of    the     installation     of     the    street 
lighting  system  is  estimated  at  £105,696,  and   the  total 
annual  cost  of  maintenance  at  XI 5,833,  or  a  little  over 
X24  per  annum  for  each  arc  light  of  2,000  c.p.,  and  £3.  126. 
for  each  incandescent  lamp  of  25  c.p.     It  is  proposed  that 
half   the   arc  lamps  be  extinguished   at    12   o'clock,   the 
remainder  being   worked   all  night.      The  lamps  can  be 
extinguieheil   from    the    central    stations.      The    private 
lighting  is  met  with  a  provision  for  plant  equivalent  to  the 
continuous  supply  of  10,000   16-c.p.  lamps.     The  number 
of  ]am[is  which  may  be  safely  installed,  the  rej>ort  states, 
will  be  considerably  more  than  this,  as  it  has  been  found 
in  practice  that  the  maximum  number  in  use  at  any  time 
lies  Bomewhere   between  one-half  and  three-fourths  of  the 
number  of  lamps  installed — Le.t  with  the  above  plant  the 
ca{)acity  of  the  stations  would  be  from   14,000  to  16,000 
16-c.p.   lamps.       The  total  cost  of   installation,  including 
mains,  etc.,  is  csLlmated  at  £60,737.     The  total  annual  cost 
of    running    with    all    lamps   taken    up,   is    estimated  at 
£9,315;  the  probable  revenue,  charging  8d.  per  Board  of 
Trade    unit,    would    be     about    £14,400;     with    10,000 
lamps   wired,  the  anmial  ex[>enditure  would    be  £8,631; 
and    the    income,    charging     8d.    per    Board    of    Trade 
unit,  about  £9,000.      With    5,000    lamps    Uken  up  the 
expenditure    is    estimated    at    £7,585,   and  the  iucome^ 
charging  8d.  per  Board  of  Trade  unit  (the  usual  London 
pnce),  would  l>e  about  £4,500.     It  is  proposed  to  divide 
the  private  lighting  amongst  the  three  stations,  consumers 
in   the  vicinity  of  Kent-street  station  being  supplied  by 
means  of  the  direct  low-teusion  system,  and  those  beyond 
this  area  being  supplied  by  moans  of  high-tension  alternating 
currents  and  transformers.    The  average  number  of  lights  of 
about  IC  c.p.  used  indwellinghoubes  is  about  20;  this  allows 
for  lighting  about  700  dwelling-houses.     It  is  prol>able  that 
many  hotels,  warehouses,  banks,  etc.,  would  take  the  light, 
using  from  100  to  500  lights  each.     In  any  case,  it  is  con- 
sidered   this   estimate   makes   provisions   for    all    private 
lighting  likely  to  be  required  for  some  years.     The  street 
area  which  it  is  proposed  to  light  by  electricity  is  at  present 
lit    by   means   of    about   3,000  gas   lamps   of   about    12 
c.p.  each,  aggregating  about   36,000    c.p.    in    all,    at   au 
annual    cost   of   maintenance   for  gas  of  about  £12,500. 
In    the    scheme    ]>roposed    those    will    be    replaced    by 
431  arc  lamps  of  2,000  nominal  candle  power   each,  and 
1,443  incandescent  lamps  of  25  nominal  c.p.  each,  aggre- 
gating in  all  890,000  nominal  c.p.,  at  an  annual  cost  of 
about  £16,000.     This  moans  nearly  twelve  times  as  much 
light,  with  an  increase  of  cost  of  maintenance  of  less  than 
22  i>or  cent 

In  movint;  the  adoption  of  the  report,  Alderman  Martdy 
said  he  regretted  that  they  were  now  only  just  entering 
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WOODHODSE  AND  BAWSON  UKITED,  LIMITED. 


f^  lAytn^.  That  would  only  mftke  the  propoeition  worse  thftn  at 
V  >rofent.  If  itwiw  imposaiblo  for  the  Council  to  lend  tho  money  to 
^^^e  V*e»try  on  the  terms  asked,  it  would  be  necessury  to  go  to 
■Hnu'lUment  (or  power  to  boirow,  and  Friday  was  tho  ln«t  day  on 
C^vhich  notice  could  bo  given.  If  tho  Council  did  not  do  what  the 
.  Vestry  wi«hed,  or  Bomothing  very  near  it,  there  would  bo  an  end 
L  3f  the  work  BO  far  aa  St.  roncraii  wa«  conccrnetl.  It  would  mean 
t  aither  tb&t  the  cost  of  electricity  would  be  greatly  iooreaaed  to  the 
-.  oonHumer,  or  that  the  balance  would  be  put  on  the  ratepayere  who 
.^rere  not  consumers. 

Lord  Llngen  ropliod  that  he  should  ho  exceedingly  sorry  if  the 
pA-rti^h  of  St.  I'ancras  wivs  inconvenienced,  but  the  report  refjuirod 
Xurther  conflideralion,  and  he  thought  he  uhould  not  be  doing  hta 
duty  t-o  the  Council  if,  under  those  circa  ma  tancen.  ho  did  not  ank 
that  it  should  bo  referred  back  to  tho  committee.  The  Finance 
^  C-ommittee  woukl  meet  next  day,  and  Lhcy  might  get  over  tho 
^^vltfticulty  of  f^ivini;  the  piirliAmentary  notices  on  Friday. 
^Bl  ^^-  Wetoahall  i^aid  that  the  demand  far  the  electric  light  in 
j^^St.  Pancra.**  wa»  greuLor  than  tho  supply,  and  if  anything  was  put 
^  'in  their  way  by  which  tho  works  were  frustrated  or  hindore*!,  tlio 
^  result  would  be  very  pcrious  indeed.  He  hoped  that  everything 
k  would  be  done  by  the  Council  to  assist  no  great  a  work.  St. 
r     Pancrafl  had  taken  tho  initiative  in  the  matter,  and  other  pariflhcH 

would  be  very  likely  to  follow  their  example. 
r  Btr.  N.  Robinson   maintained   that  everything  wm  going  on  m 

well  n."  tt  lyosnibly  could,  and  he  had  tho  plcaaure  to  Announce  that 
**      more  than  half  of  their  output  was  alreaiiy  applied  for, 

Mr.  Wostacott  paid  they  bad  had  oomplaiiitj*  in  the  ('oancil  of 
p-tihe  monopoly  of  gas  and  water  oompanioa,  and  tho  trouble  of 
L  buying  them  up.  St.  Panoras  had  decided  to  prevent  a  mono- 
'  polv  in  the  matter  of  electricity,  by  doing  the  work  themselves, 
'  and  ho  considered  that  they  ought  to  bo  encouraged.  H©  eug- 
^  firested  that  thoy  might  inaorti  a  clause  in  their  (lOnoral  Powers 
^  Bill  of  next  HeKfion  giving  them  the  power  to  make  loans  to 
^L  veetriotf  for  more  than  l^  yearR  for  workn  other  than  street  improve- 
^^Bent«  and  bridges,  if  there  was  any  difficulty  at  the  present  time, 
^fv^hat  they  were  lending  on  wa«  nob  the  electric  light  works,  but 
~  the  ratoe  of  the  pArish,  which  would  bo  the  security  for  tho  ropay- 
te    mont  of  tho  money  t-o  the  Counoil. 

r         After  Bomo  further  dtecut^j^ion  tho  report  woe  referred  back  to 
•    fthe  committee. 

k,„„..... 

P     field  at  the  Cannon-Hbreet  Hotel  on  Friday^  ir^th  inst.,  Sir  Kawson 
J     W.  RawBon,  K.C.M.il.  (cbairmau),  presiding.     There  was  a  good 
»tt«ndnnce. 

Tho  Seoretary  having  road  tho  notice  conveninfF  the  meebiag, 
The  Cholrnuui  said  :  (tentlemcn.  I  have  much  pleaiiure  in  rising 
to  render  to  you,  our  Hharoboldert<,  an  account  of  our  Ktcwurdt^hip 
during  the  past  year,  tho  second  of  our  oxjutence.  Considering 
the  extraordinary  tinancial  crieis  that  occurred  during  that  year, 
and  tho  general  commercial  deprceeion  which  ensued,  we  trust 
that  you  will  lind  tho  results  of  the  operations  during  timt  [xsriod 
eminently  8nti(*fuctory.  Taking  the  baliince  sheet  and  looking  to 
tho  protit  and  tos8  account,  you  will  hnd  the  followiiiL^  reault«. 
Deducting  from  buLh  sides  of  the  account  tho  amount  of  jClti,lHJ<) 
brought  forward  from  the  previous  year,  you  will  lind  that  the 
total  earning8  of  the  Company  amounted  to  £.S9,IH>U.  Out  of  that 
we  hove  provided  for  all  our  current  cxpenees.  Wo  have  provided 
for  writing  olf  what  wo  consider  a  aulliciont  amount  in  reduction 
of  the  value  of  our  patents,  VV^e  have  imid  the  iiitereeit  due  upon 
our  dobenturos,  ami  wo  Imvo  written  atr£IO,:XH>  of  extraordinary 
exponsett,  f>Dmo  (Tf  which  mitrht  fairly  have  been  distributed  ovur  a 
further  length  of  years  ;  and  then  we  leave  a  balance  of  £:C),0(JU 
to  meet  our  dividends.  The  dividend  which  wo  promise,  and  which 
this  year  wo  were  certainly  pledged  to,  of  l.i  per  cent,  on  our  ordi- 
nary 8haro8,  and  8  \tev  cent,  on  our  preference  shared,  that 
dividend  amounts,  oh  you  see  by  the  account,  to  £30,r)(K>. 
Secondly,  having  miide  a  clear  net  [irolit  of  £3.3, 00(),  we 
have  a  surplufi  of  £4,500,  applicable  to  such  purposes  an  the 
aharoholders,  agreeing  with  the  Directors,  as  wo  hope  they  will, 
may  think  lit.  If  we  add  to  tfmt  the  £10,(X>t)  of  extraordinary 
expenditure,  our  oarningsi  during;  the  year  were  £ir>,0(K)  above  owr 
current  expenses,  and  that  without  trenching  upon  the  £16,000 
carried  forward  from  the  previous  year.  Now,  Kenblemon,  the 
Directors  hold,  and  wo  trust  that  you  will  hold,  that  in  such  an 
extmon^linary  year  as  that  through  which  we  have  passed  we  have 
done  well ;  a  year,  remember,  peculiarly  affecting  this  Com{iany, 
because  one  oi  tho  branches  of  its  busines^j  ie  to  avail  itself  of  new 
invontiouB,  to  utilise  all  patents  which  it  possesses,  and  to  iutoreab 
tho  public  in  new  invontiona  connected  chiefly  with  electricity. 
This  has  been  a  year  in  which  tho  public  have  not  been  diflpoaod 
to  enter  upon  new  undertakings,  and  conse<(ueatly  we  have  hod 
verv  little  enoour&gement.  \N  e  have  had  a  number  of  proposals 
of  aifTerent  kinds  which  we  have  not  thought  it  right  to  accept  or 
make  a  move  in,  and  yet  in  spito  of  all  thit*  wo  have  made,  us  I 
shall  show  you,  a  cluar  ijrotit  of  £3u,0(K>.  I  ho(Hi  you  will  think 
that  very  satisfactory.  Now,  |jorhaps,  Lho  most  usef>d  course  that 
I  con  adopt  ib  to  run  through  the  bahtncesheet  and  the  proBt  and 
loss  account,  and  to  explain  any  matters  that  may  appear  to  reauire 
explanation,  or  upon  which  you  may  seek  for  explanation.  vVith 
regard  to  tho  debit  sido  in  the  first  column  of  tho  balance-sheet 
there  is  not  much  to  be  aaid.  The  {Mints  are  tlieso.  Wo  have 
reduced  tho  mortgages  upon  freehold  property  by  £3.000.   Sundry 


creditom  stands  at  £R,000  lesa.  We  have  ftwept  away  the  whole 
cruarnnteo  fund,  which  8too<l  in  tho  last  account  at  i7o,'J<J0. 
We  have  refunded  that  amount  to  Woodhouso  and  Kawson. 
the  old  company,  and  therefore  that  di8ap()ears  from  our 
balance-sheet,  and  you  find  inserted  here  for  the  6rst  time  a 
reserve  fund  of  £2r>,0<X)  and  a  pension  fund  for  our  emplovea 
of  £l,00o.  Coming  to  the  credit  side  there  is  an  increa«e  undor 
freehold  premises  of  £1*2,000,  which  is  caused  by  the  buildin?  and 
improved  engine  power  orectod  at  Cadby  Hall,  of  wbicn  an 
account  is  given  in  the  re[X)rt,  and  al^o  improvements  in  the 
Kidsgrove  property,  which  was  token  over  this  year  and  necessi- 
tated a  cert-ain  outlay.  I  need  not  say  much  with  regard  to  the 
next  item,  which  refers  merely  to  leasehold  premisen.  As  to  the 
next  three  it^ms,  which  are  heavy  ones— plant,  stock,  and  expendi- 
ture on  contracts — there  is  a  large  increase,  bub  an  explanation  of 
it  is  very  simple.  Wo  really  commenced  our  work  last  year.  Tho 
United  Company  having  aaiuired  new  works,  having  made  a  new 
organisation,  having  extendefl  it«  business  I  may  say  throughout 
tho  world,  in  Australia,  South  Africa,  and  other  part*,  necessarily 
hod  to  make  u  large  outlay  on  works  for  plant,  on  supply  stations 
for  stock,  on  installations  and  contract  work  for  the  work  in 
progress.  In  fact,  what  did  we  ask  money  for  hut  to  extend  our 
business  T  Wo  have  extended  it,  and  the  explanation  of  tho 
increase  in  these  items  is  simply  that  we  have  exlenrlod  our  opera- 
tions, legitimate  operations,  eonnecteil  with  our  trading  and 
manufacturing ;  and  it  is  an  evidence  of  tho  increase  of  our 
business.  The  next  item  is  tho  moiety  of  s(>ecial  exfiendilure  on 
advertising  rei»ayable  by  instalments.  Yon  wdl  understand  that 
at  tho  commencement  of  our  operations  it  was  advisable  to  adver- 
tise largely.  It  woa  a  necessity  because  wo  were  extending  oar 
business,  and  hod  to  inform  the  public  largely  of  the  nature  and 
extent  of  the  business,  working  and  trading  business,  which  we  were 
prepared  to  undertake.  Then,  again,  a  very  im[K>rtant  matter  is  that 
wo  have  prepared,  and  are  on  the  {loint  of  publL^^hing,  certainly 
tho  best,  the  most  complete,  and  the  most  extensive  catalogue  of 
electrical  and  engineering  apparatus  and  supplies  connoctea  with 
electricity  of  any  firm  in  the  world.  This  I  believe  I  mav 
safely  say.  At  all  events,  we  are  rather  proud  of  our  bantling,  and 
we  assert  that  it  is  the  best  volume  of  the  kind,  calculatea  ,very 
much  to  improve  the  standing  and  credit  of  the  Com^iany,  and 
extend  our  businetts  throughout  the  world.  The  conse([uence  has 
been  that  in  its  first  issue  there  has  been  an  excessive  amount — 
not  an  improper  amount,  but  a  very  large  and  heavy  one — incurred 
for  advertising  and  printing,  and  we  have  thought  it  right  bo 
divide  the  whole  of  the  expeuse  of  this  over  the  past  year — not  to 
spread  it  over  throe  or  four  years.  The  result  of  the  work  is  pro- 
spective :  the -expeuse  i»  iinmediato.  But  wo  think  it  hotter  to 
meet,  as  far  as  jxjesible,  all  our  expenditure  as  it  happens ;  and  as 
our  earnings  nro  sufEcienb  to  cover  thorn,  wo  havo  cnarged  in  this 
instance  half  lo  the  la«t  year's  operations,  and  we  intend  to  charge 
the  other  half  to  Liie  present  year's.  The  next  item  is  patente  and 
patent  rights,  in  which  there  is  an  apparent  Increase  of  £lO,UfJO. 
This  has  not  arisen  from  any  material  (uJdition  to  the  patents  that 
wo  |>os80ss,  but  to  tho  comptotion  of  tho  original  purclioso  of  two 
Woodhouseand  Eawson  subsidiary  companies;  ana  the  completion 
of  the  purchase,  which  was  delayed  for  a  while  for  good  reasons, 
woa  efTectedlast  year,  and,  of  course,  wo  takeover  their  patents  and 
their  business,  and  so  forth.  According  to  the  usual  arrangementet 
that  is  also  placed  to  the  item  of  goodwill.  It  is  not  that  we  have 
enhanced  or  added  to  the  value  of  our  goodwill,  except  by  the  addi' 
tion  of  the  completion  of  the  original  contract  for  this  purchaso.  The 
next  item  is  sundry  investments.  If  you  compare  the  first  balance- 
sheet  with  this,  you  will  find  in  the  firvt  only  £11,000  under  the 
head  of  sundry  investments.  But  you  must  take  into  aooount  that 
below  that  there  is  the  sum  of  £75,000,  which  waa  reeenred  to  re(>ay 
WoodhouiK)  and  Rawson,  Limited  ;  so  that  our  investmonte  in  tho 
first  year  were  £H7,0()O,  and  that  figures  now  as  £1 19,000.  I  say  that 
to  show  you  what  the  investments  consisted  of,  bub  it  would  be  best 
in  your  interests  not  to  go  into  details,  and  all  that  I  can  say  is  thie, 
that  the  valuation  of  thoiio  investments  has  been  taken  at  the 
lowest  and  most  reasonable  figure — that  they  ore  not  speculative 
investments,  Thoy  are  investments  of  which  you  have  (>erfect 
cognisance— viz..  our  arrangoment«  for  tho  rjurchose  of  the  |>atcnts 
and  the  profits  of  the  companies  that  hare  been  established — and 
ihcrofore  all  I  can  say  to  you  is  that  laat  year  the  investmonte 
which  stood  u^K>n  our  balance-sheet  were  parted  with  at  a  price 
above  that  at  which  they  stood  in  our  sheet  last  year.  And  we 
havo  a  rcat^onablo  hope  that  bv  not  throwing  chose  invoetmente 
u{X)n  the  market  in  tui  uureasonablo  manner — wnich  any  gentleman 
here  who  does  buaineM  knows  would  be  attended  by  injurious 
conite<iueuces  to  ourselves — we  shall  dispose  of  these  next  year  on 
oijually  advantageous  terms  as  we  did  before).  The  Managing 
Director  says  that  we  have  already  disposed  of  some  of  these,  and 
everyone  of  them  above  the  price  in  the  balance-sheet).  The  item 
of  sundry  debtors  has  increased.  Of  course  it  increases.  Thirty 
thousand  [x>unds  of  it  is  gaamnteed-that  is,  the  wholeof  theincrease 
is  guaranteed.  Naturally, osourbusinessextendsoardebtorsextcnd. 
I  have  now,  I  think,  explninod  thebalance*9heot,  and  I  would  come 
bo  the  profit  and  loss  account.  As  to  the  first  item  of  salaries,  my 
relation,  the  very  able  Managing  Director,  U  a  sutTerer  there,  for 
the  salaries  of  last  year  were  very  largely  increased  by  hla 
remuneration,  whioh,  as  you  know,  depends  upon  the  surplua 
of  profits  of  the  year.  The  conseiiuence  is  that  this 
year,  the  surplus  being  very  small,  his  remuneration  is 
very  small.  That  explains  the  decrease  under  the  head  of 
salaries.  The  next  item  that  calls  for  any  explanation  is  the 
ndvortising  and  exhibition  expenses,  which  I  have  alrea<]y 
explained.  Then,  of  course,  there  is  a  large  increase  under  the 
head  of  debenture  interest  to  repay  the  debentores  issued  during 
last  year.     With  regard  to  the  writing  off  of  patents  we  havo 
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.fcihe  end  of  tfome  10  ycarti  Had  themaelves  with  a  large  item   in 
AcoountA  which  roally  ropresented  nothing  at  uU  but  worn-out 
it« — not  expired  by  effluxion  of  time,  hut  8u[>erHederl.     Thin 
Id  be  t&kon  intonecount,  and  the  ntlowanco  ehoiild  be  more 
7  per  cent.     Further,  mnny  of  thcne  putenCe  had  not  14  years 
run.     The  SccreUry  had  told  him  so.    The  average  was  about 
jrearB,  At  7  per  cent,  that  would  only  make 77  percent,  written 
and  so  it  wae  not  aulliciont.     As  to  (goodwill,  which  he  sti^^ma- 
*«  A  dead  weight,  no  one,  ho  ^aid,  reckonc<l  goodwill  os  part 
iA00et«.     If  he  were  a  prudent  tnan  ho  would  save  a  [uirtof 
'ft  proBt8  until  he  hod  recouped   his  capital  outlay,  and  thai  wiis 
%Ukt  he  o^kod  that  they  should  do.  Then  there  was  no  infurinaLiun 
^  to  what  their  inveetmentis  consisted  of.  There  should  be  reasons 
>«r  this.     These  were  matters  which  were  bloU  on  the  face  of  the 
>coont,  and  until  they  were  removed   he  for  one  would  not  be 
^"Nftpoved  to  pass  it.     They  wanted  an  account  ut>ou  which  thoy 
i^   ^9ti1d  rely,  which  thoy  could  show  to  themselves  and   the  world, 
^     Hich  Htatod  exactly  what  it  was,  in  which  there  wore  no  fl[>eculn 
\'G  matters,  and  where  proper  allowance  was  made  to  clear  ofT  the 
i.  weight  of  goodwill  which  rested  on  thorn.     Ho  u'ould  there- 
ijpropoflo  that  the  nieetinf,f  be  adjourned  for  a  fortnight  to  j^iv'e 
Directflrft  an  opportunity  of  reviewing  tho  matter. 
rg  This  wjut  Koconded  by  Mr.  Barberry. 

WSt.  Orintlu  noticod  that  in  the  auflibor's  cerLiHcato  it  wan 
ertifiefl  that  the  "amounts  taken  credit  for,  for  plant,  stock,  and 
/orks  in  progress,  and  invostmenta  nob  (|uotcd,havo  been  certified 
the  Company's  odiciftls."  Ue  thought  it  would  be  more  aatia- 
_^  tory  if  this  certificate  were  set  out  sKriufitn,  and  that  the 
^*entleman  who  certified  ah  to  plant  shouUl  take  the  res[>on»ibility 
^if  putting  his  name  to  the  certificate,  and  so  on  with  the  st-ock 
j»ci  investments, .which  were  very  speculative  ;  in  order  that  in 
'me  to  come  they  might  know  upon  what  gentleman  Lhey  had  to 
ily  for  the  estimates  formed  upon  these  important  point-n — plant, 
ttock.  works  in  progress,  and  investments.  At  present  they  hod 
jeforo  them  merely  a  book  audit,  which  did  not  enable  them  to 
:oino  to  a  mitisfactory  conclusion  u{>ou  the  questions  involved,  and 
^  hey  had  not.  the  names  of  tho  persons  who  were  responsible  for 
^^:ho  certificates  CTven.  Ixwking  at  the  items  of  the  account^  he 
^^*SBU8t  Siiy  that  no  agrewl  witli  the  fiiift  speaker.  Patents  might 
W  %^  very  valuable  on«  moment,  and  almost  immediately  be  supor- 
^^^leded.  But  this  \)oinl  might  i>orha[>8  be  left  to  the  iktll  and 
90ience  of  the  gentlemen  on  tho  Board.  They  were  undoubtedly 
ten  of  great  weight  in  the  electrical  world,  and  although  their 
lews  of  figures  were  not  satisfactory,  they  must  give  them  credit 
Tor  being  good  electricians.  Ho  thought  it  was  a  i>erious  thing 
"'  at  they  had  the  goodwill  set  down  at  £98,000  when  they  knew 
'toothing  at  all  about  it.  Perhaps  it  was  the  price  piud,  but  that 
H3ught  to  be  set  out  in  detail.  And  when  thoy  tulded  to  goodwill 
the  further  item  for  investments,  they  hiuJ  a  large  amount  which 
~ie  them  somewhat  anxious.  He  would  suggest  that  it  would 
not  to  extend  their  busin&ss  by  buying  new  companies  and 
•ing  deportments  in  dillorcnt  porta  of  the  world.  Wlicn  Lhev 
had  been  in  existence  for  some  time,  when  they  had  a  reserve  fund, 
then  by  all  means  use  it  fur  extending  their  buHiness.  DuL  while 
the  reser^'e  fund  was  small,  it  did  seem  speculativo  to  extend  nuch 
H  business  as  theirs.  Any  extension  necessarily  produced  an 
J  iocrease  of  expenditure,  but  whether  that  cxtenHion  would  produce 
m  profit  was  a  problem — the  ex|)en»o  was  sure,  the  [irofit  uncertain. 
ese  were  not  mei-e  haphazard  remarks.  Tlio  Chairman  told 
m  that  the  gross  profit  that  year  w.m  les.^  than  tho  gross  profit 
t  year.  Less!  when  they  hud  paid  a  great  deal  in  extending 
_  their  business,  their  cnpiud  ex^ienditure  hod  been  groat,  tho 
1^,  extMinses  of  managomont  harl  increased,  and  yet  the  gross  profit 
Cjfwas  less.  Ho  thought  that  thi.'^  supiJorte«l  tho  argument  that  ho 
|Bi|dvanced— viz.,  that  at  present  it  was  not  wise  to  extend  their 
P^lwwiness  too  much  when  their  profile  were  falling  ofT  and  their 
•^    exJ^e^se«  were  increasing. 

^  Mr.  Peake,  referring  to  the  remarks  of  Mr.  Dixon  as  to  the 
E  investments,  said  that  at  the  meeting  of  a  comrmny  with  which 
R'liewas  connected  the  same  rjuestion  was  a>^ke(K  and  the  answer 
^  ol  the  Ch^urman  was  that  he  would  give  diroctions  to  the  Secretary 
^  to  allow  any  shareholder  to  investigate  any  boHjk  in  the  possession 
f"  of  the  Company,  but  that  he  did  not  think  it  wiso  to  publish  to 
*  the  world  what  their  investments  were.  At  tho  same  time  he 
thought  it  reasonable  that  any  shareholder  who  liked  should  know 
what  thoBO  investments  were.  He  (the  speaker)  thought  this  was 
ressonablo,  and  that  it  would  give  shareholders  greater  contidence 
if  they  knew  what  the  Company's  investments  were.  It  seemed 
to  him  that  nobody  would  go  into  such  a  Com()any  as  that  unless 
he  was  ready  to  a  certain  extent  tro  speculate.  He  did  not  mean 
Stock  Exchange  speculation,  but  the  ordinary  speculation  which 
existed  of  necessity  in  any  commercial  enterprise  of  that  nature. 
And  must  be  eminently  associated  with  a  Company  of  that  kind* 
which  had  an  entirely  now  business  hardly  dreamt  of  10  or  15 
yeAra  ago.  Ho  thought  it  would  be  better  if  the  Directors  took 
the  shareholders  a  little  more  into  their  confidence.  He  quite 
agreed  with  the  remarks  of  Mr.  Griffiths  so  far  as  the  figures  were 
oonoemed.  The  gross  profits  were  lees  and  had  been  earned  on 
an  inomasod  capital.  As  to  inventions,  if  they  were  to  go  in  with 
the  business  they  must  take  inventions  and  try  them.  The  only 
thing  the  shareholders  could  do  was  to  impress  upon  the  Diroctors 
that  they  should  do  their  best  for  them  and  there  leave  it.  He 
thought  shareholders  Ahould  bo  allowed  to  see  what  those  iiiveet- 
ments  wore,  and  to  have  any  other  information  with  regard  to  the 
Camjuiny  :  it  belonged  to  them,  why  should  not  thoy  have  this 
infonuul'ion  ? 

ICr.  Booon  said  that  whon  be  Hrst  saw  tho  [iros[>ecbus  of  that 
Company  which  was  formed  to  manufacture  and  dispose  of  articles 
connected  with  engineering  and  olectrioity,  he  felt  that  there  wu^ 
a  groat  field  for  profitable  investment,  and  though  this  might  bo 


called  to  a  certain  extent  speculative,  yet  it  was  only  soeculative 
upon  what  he  believed  to  bo  solid  ground,  and  therefore  Ite  became 
a  shareholder  in  the  Company.  Now  any  remarks  made  on  that 
side  of  the  table  wore  naturally  receive*!  with  something  like  a 
disagreeable  feeling  on  tho  part  of  Directors.  Thoy  were  not  very 
fona  of  independent  shareholders  getting  up  and  making  any 
remarks  at  all.  But  seeing  that  tlioy  di<l  niuke  lemarks,  they  felt 
that  these  remarks  must  of  nece>Mity  be  antagonistic.  In  this 
instance  ho  did  not  wie^h  to  assume  such  a  position.  Hu  had  ?io 
idon  of  making  anv  romark  which  should  disparage  that  valuable 
business.  Nor  did  ho  wish  that  sbaichoUlers  fnhould  refuse  to  pass 
tho  accounts  at  that  time.  He  perfectly  agreed  with  what  nod 
been  said  rest>octing  the  (wtcnt-s.  He  thought  it  would  have  been 
wiser  for  tho  Directors  to  have  written  oil*  at  least  as  much  a.*  they 
did  last  3'oar ;  and  art  far  as  tho  goodwill  was  concerned,  he  thought 
it  rather  a  monstrous  thing  on  the  j»art  of  the  Directors  that  they 
should  not  have  apnlied  the  £10,000  to  tho  reduction  of  the  good- 
will Now  they  haa  raaased  this  sum  in  with  the  reserve  account, 
and  it  bad  been  stated  bv  the  Chairman  that  there  would  be 
£45,0(XI  to  the  good  to  be  distributefi  in  future  years  to  the  share- 
holders if  necessary.  Now  £IO,(lOO  of  that,  it  seemod  to  him, 
shotdd  have  been  put  into  a  sojMirato  rcHcrvo  fund  for  goodwill, 
because  that  was  tlie  way  the  i:i(),(KX)  was  dealt  with  this  time  lost 
year.  But,  as  regard  these  matters,  he  did  not  think  they  called 
for  anything  so  serious  as  to  refuse  to  jioss  the  .iccounts,  and  to 
ask  fur  the  figureit  to  be  altered.  What  he  would  call  attention 
more  imrticularly  to  was  tho  locking  uij  of  their  immense  capital. 
He  was  in  business  for  40  years,  and  therefore  ho  knew  something 
about  it;  and  he  know  tho  unwiHtlom  of  locking  up  c^sets  in 
such  a  form  as  had  been  done  in  this  instance.  Ho  did  not 
want  to  say  this  invidiously  or  impro^iorly.  Ho  dare  say  the 
Diroctors  expected  to  have  had  more  cash  in  hand.  But  what 
thoy  had  done  was  to  lock  nj>  £9.1,000  in  stock—a  largo  increase 
over  last  vear.  Now,  he  argued  that  for  a  manufacturing  con- 
cern to  do  this  was  the  heigbl  of  folly.  There  was  £9.S,0()0 
locke<l  up  in  things  which  whon  they  came  to  find  that  thoy  wore 
grivdually  being  superseded  by  sometliing  better  nnd  fresher,  it 
seemed  unwise  to  put  such  a  lot  of  monoy  in  stock.  He  saw  also 
that  the  book  debts  had  largely  increased.  It  was  right  and  pro|>or 
that  they  nhould  have  done  so,  but  not  to  the  extent  they  had.  It 
lookwi  to  him  as  if  the  Directors  were  rather  financing  a  large . 
number  of  their  customers.  Then  the  locking  up  of  £119,000  inl 
quasi  invostmenta— iavestments  which  they  wero  ashamed  of 
((howing  to  their  shareholders— he  had  no  doubt  they  would  be  oil 
right,  and  that  some  of  them  had  been  realised  at  a  profit,  butstiU 
that  was  a  matter  of  speculation  to  a  certain  extent.  Probably 
these  investments  were  investments  in  certain  comj^anies  thoy  hod 
helptMl  to  float.  Ho  was  connecteft  with  a  number  of  companies. 
which  did  actually  publish  their  investments  regularly.  Many  of  i 
thorn  wero  insurance  companies,  and  telegraph  companies,  and  so  on. 
However,  ho  would  not  press  this  matter.  He  did  not  think  it 
WAS  to  the  advantage  of  tne  shareholders- evidently  it  was  not—  , 
that  tho  details  should  he  known.  He  only  wishod  to  express  ftj 
caution.  Those  gentlmiion  (the  Directors)  were  transacting  their  i 
[the  shareholders*}  business,  and  they  were  locking  up  their  capital 
in  a  way  in  which  they  could  not  realise  it,  and  thev  would  not 
bo  able  in  years  to  come  to  continue  to  pay  a  dividend  if  thoy  did 
not  turn  over  a  new  leaf.  He  thought  thoy  ought  to  pass  th6_ 
accounts,  but  still  for  the  future  if  the  Directors  woulu  take  a< 
more  reasonable  ground  of  action,  if  thoy  would  work  more  care- 
fully, and  not  spcculativoly,  reali.<<o  stock  and  not  accumulate, 
then  it  would  be  better.      Ho  s[>oke  thus  as  a  man  of  businosa. 

A  StuLTchoIdor  asked  whether  tho  Hoard  were  adding  to  the 
patents  held  by  the  Company  from  time  to  time,  at  almost  a  nominal 
figure,  those  taken  out  by  their  workmen  and  others.     U  this  was 
flo  then  it  seemed  to  him  rather  a  question  of  form  than  a  precisdj 
matter  in  how  many  years  they  wi|)ed  off  their  |)atente,  becauBa| 
they  were  taking  no  credit  for  new  ones.   In  the  future  they  would 
have  reduced  the  amount  to  nothing,  oad  they  would  have  their 
patents  to  the  goo<l,  without  charging  any  more  for  thorn.     Could 
the  Chairman  Kill  shareholders  whether  there  was  a  fair  proepectj 
of  the  subsidiary  companies  being  wound  up  within  the  next  year  fl 

The  Chairman  called  upon  the  Managing  Director  to  answer^ 
i^uostions  a.s  to  patents,  etc. 

Mr.  r.  L.  Rawson,  in  complying,  said  there  were  rarioai 
foreign  fiatents  with  a  longer  term  to  nin  than  14  years  m 
but  a  previous  Sfjonkor  aas  quite  right :  if  thoy  wanted  to-^ 
have  the  benefit  of  them  thoy  must  take  them  out  in  England. 
As  to  new  patents  it  was,  as  another  speaker  had  said— vi/., 
thoy  had  a  large  number  continually  being  taken  oui  oy  tneir 
stair,  and  these  were  put  into  the  balanoe-sheet  at  the  cost] 
of  registration,  which  wa^  £14,  so  that  the  patents  really  became  i 
more  valuable  as  time  went  on,  and  got  wiped  out  by  writing  off 
I'^th  every  year.  He  hoped  to  clear  them  off  altogether  in  time. 
To  show  tnat  some  of  thcso  patents  were  of  value,  he  would 
mention  that  they  had  a  tentative  otfer  of  £10,000  for  one  which 
had  recently  been  taken  out.  l..ast  year,  and  this  applied  also  to 
the  goodwill,  the  Diroctors  could  not  tell  what  the  value  of  the  J 
{>Atente  was,  and,  therefore,  a  larger  amount  was  written  off.  Now 
they  had  two  years'  experience,  and,  therefore,  they  could  write  off 
n  regularly  determined  amount— vix.,  ,\th.  It  was  the  same  with 
goodwill  :although  thedividonds  paid  by  that  Com  |>any  had  been  for 
five  years,  I- fwr  cent.,  12 per  cent,  and  Ifl  per  cent.,  and  so  on.  the 
valne  ol  goodwill  could  not  well  be  apcertained.  His  own  belief 
wajs  that  it  would  not  show  any  profit,  and,  thoreforo,  he  thought 
it  very  wiso  t<>  i>ut  a  large  amount  toB|>ecinl  goodwill  reserve.  The 
value  of  thogooawill  had  now  been  provwl,  because  inanen'odwhenit 
was  moHt  dimcult  for  thom  to  make  largo  profil-s  thoy  nad  been  able 
to  show  that  they  could  make  profita  sufficient  to  pay  15  per  cent. 
His  own  advice  would  be  to  write  olT  goodwill  altogether  from  the 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  20.  1891.         603 


fonr  AXD  Lo68  Aooount  fob  Ykab  endimo  Sept.  30.  1891. 

r.  £  B.  d. 

lk»  October  1,  1890 11,1*24  14  0 

alUMB 11,723  2  9 

ri«a,    Pirector«'    fees,    rent,    office    expenses, 

c»me  tAx,  generaJ  and  law  charges 3,379  13  11 

^  and  expeoses  at  factory   6,107  13  1 

racUtioo 392  12  3 

•  ledger  reserve 300  0  0 

moe 39,038  13  4 

»  £71,066    9     1 

£      e.    d. 

S,  lefts  commtMions  and  allowancea 15,348  U   10 

lafer  fees  and  interest ., 1,290    2    3 

dend  on  aharea  in   La  Compagnie  GiSnerale  dos 

unpes  Incandescentee,  less  tax 1.178     6     2 

idends  on  eharoH  in  the  Kdtson  and  Swan  United 

lectric  Li^jlit  Comi^iny,  Limited  34,799  II     0 

^September  30,  1891    18,4-19  17     7 

W  £71,060    9    4 

B  Balakoe-sueet,  30tu  September,  1891. 

W  £        8.    d.        £       8.    d. 

ibare  capital : 

t,7S0  shares  of  £5  each  fully  paid      98,750    0    0 

1,949  shares  of  £5  each  £3.  lOs. 

paid 276,321   10    0 

375.071   10     0 

'eitod  shares    3,5.^0    »    o 

dry  creditors 4.642  10  II 

knco  from  nro\ious  account    ...         8,451   17  10 
ince  30th  Sept.,  1891   39,038  13    4 

47,490  11    2 
t  Interim  dividend  at  the  rate 
6  per  cent,  per  annum  for  six 
onthaended  3lBt  March,  1891, 

iid  on  May  21,  1891 11,104    0    5 

36,38a  10    9 

£410,6.%  n     8 

£  B.  d. 
i  of  patent  rights,  eto.,  represented  by  shares 
fidison  and  Bwan  United  Electric  Light  Com- 
oiy.  Limited,  with  £208,478  paid  ;  shares  in 
ft  Compagnie  G^nerale  dee  Lampcs  Incandes- 
Qtee  with  £30,489.  Ss.  3d.  paid  ;  patents  held 
r  the  Company  for  Germany,  etc.,  as   per  last 

dance-sheet £330,837     2     Q 

itional  expenditure  thereon — 
ibject  to  readjustment  between 

le  companies   1,612     1     0 

332,449    3     5 

ky  on  factories,  plant,  etc. ,  as 

)r  last  account    1,963     1     3 

MS  depreoialion 392  12    3 

1.57()    9    0 

dry  debtors 6,545  15     4 

•.k  on  hand    18.449  17     7 

jstment  In  Prussian  Consols.     Cost 5,120    0    0 

»tment  in  new  2j  per  cent,  consolidated  stock. 

jst 29,004  19    0 

1  on  deposit  and  in  hand 26,490    6  10 

£419,6:^0  11     8 
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NoVFMHKR  9. 

0.  FacUltatlnf^  tlio  operations  of  awttchlng  aanolly  carriod 
on  tn  telephone  oxcbangea  by  meana  of  an  Improved 

swltehlnfr  apparatua.     Robert  Ingram  Howe   Pippette, 

31,  Endyrnion  road,  Brixton  Hill,  London. 
8.  An  attaoliment  or  meana  for  electrical  mo&sarlng,  aale, 

and    dellvary,     or    delivery  with    moaauromont   only. 

Rowland  William  Brownhill,  6,  Livcry-strect,  Uirminghain. 
0.  A  new  or  improved  device  for  aupportlng   sh«de«  or 

reflectors    for    lne&ndes«ent    eleotrlo    Lampa.       Ernest 

]>unand,    of    the    fimi    of    Louis    Dornior    und    Co.,    76, 

Chancery-lane,  London. 

N'OVEUBKK    10. 

0.  Improvementa  in  dynnmo-eleotrio  Duutlilnoe  and  appa> 
ratna   appertaining   thereto.       Henry  Gcorj^  Read,   9*2, 

EuHt  OnlsalMnne,  8alford,  Ivancoi^thiro. 
8.  Improvementa  In  or   rolatlnc  to    bases  for  eleotrlcal 

swltohoa.     Albert  Hoater,  51,  Cannon  stroot,  London. 
4.  Improvements    in    eleotrlo    globe  and  shade  holders. 

William  Henry  I'arry  and  John  Whittihe/id,  4*2,  An^lesoa- 

Btroct,  St.  LozoII'b,  Birmingham. 
8.  Improvements     in    eleotrlo    aooumolators    or   storftge 

batteries.      William    Phillips   Thoiu(»M)n,   6,    Lord-stroet, 

Liveri)Ool.     (Nathan    Huntley    Kd^orton,   United    States*) 

^Complete  si>ocitication.) 


194  fM). 
IIM09. 


i 


i96at. 

I9i>04. 

19546. 
19651. 

19553. 
10554. 

19617. 
196'25. 
19630. 
19635. 

19966. 

19667. 
19691. 
19704. 

197-14. 
I977S. 


15873. 

17035. 
17394. 

17S52. 
17861. 
19033. 

20100. 

21147. 

10977. 
15675. 


Improvements  in  eleotrlo  apparatus.  Thomas  Edmund 
Marah  and  WoodhouKo  and  Kawtton  United,  Limited,  88, 
Qucon  V'ictoriatjtrect,  Lotulon. 

Improved  devioe  for  bringing  the  reoelvlng  instmmonts 
of  telephones  against  the  oars  of  the  person  speaking 
and  rotnmlng  the  same  to  tbolr  poattton  of  rest,  and 
Also  for  olronitlag  the  tolephono  In  and  out.  Richard 
Urovo  and  Christian  I.iehr,  jun.,  70,  Chancory-laoOk ] 
London.     (Complete  Bf>6cification.) 

NoVKMftKlt    11. 

Improvements  In  apparatus  for  eleotrlo  testing.    Arthur 

Albert  Day,  60,  Qiieon  Victoria-street,  I^ondon. 
Improvements     in    holders    for    Inoandeseent  eleotrlo 
lamps.      Frank    Bryan,     11,    BracUey-terrace,    Chiewiok, 
London. 

Improvements  in  altematlng>earrent  dynamos.  Wilson 
Hartnoll,  S,  Blenheim  terrace,  Leeds,  Yorkshire. 
Improvements  In  eleotrlcal  means  of  advertising. 
Alfred  K.-nt-  Upward  ami  Archibald  (ioorfjo  Buttifant,  2, 
V'ictoria-nianHionf,  Wefltminptcr,  London. 
Improvements  In  magnetoeleotrle  out-onts  or  safety 
apparatus.  V'ittorio  (Giovanni  Lironi,  20,  High  Holborn. 
Improvements  In  electric  switches.  Vittorio  (jiovannl 
Lironi,  *20,  High  Holborn,  London. 

NOVKMBCR    12. 

Improved    exoltlng    fluid    for    galvanlo    zlno    earben 

batteries.  Max  Miithcl,  t,  Qnaltty-court,  Chancerydane, 
London.     (Complete  specification. ) 

Improvements  In  celling  roses  and  wall  sookets  for 
electric  lighting.  Alfred  Grundy,  32,  Brafisey-square, 
Luvendor-hill,  Ixjndon. 

Improvements  In  eleotrlo  cables.  George  Gatton  Mel- 
hui«h  Hardin^bam,  191,  Fleet-street,  London.  (Moaars, 
Felten  and  (luillcaumo.  Germany.) 
An  Improved  electric  apparatus  for  alluriag  and 
destroying  Insoots.  Hoinrich  Count  von  Pnckler.  45, 
Kuuthaiupton  buildings,  London.    (Complete  apecitication.) 

NOVEMBKU    13. 

Improvements  in  and  conneoted  with  the  applleation 
and  ntlUaatlon  of  eloctrlolty  in  the  driving  of 
machinery,  locomotion,  and  like  uses.  Charles  Percy 
Shrewsbury,  3.1.  Queen  A'ictoria-street,  London. 
An  improvement  in  lamps  or  apparatus  connected  with 
electric  lighting.  Charles  Percy  Shrewsbury,  35,  Qaeeo 
Victoria-atrcet,  London. 

An  Improved  devioe  for  osonlslng  air  or  gas  by  meana 
of  electricity,  John  Charlea  Laweon,  II,  Furnivaletreet, 
Holborn,  London. 

Improvements  relating  to  the  application  of  depelar 
Isers  in  electrolysis.  Jiimes  Charlofi  Kichardaon,  23, 
Claremonteciuare,  ClerkeowoU,  London. 

XovKMriKR  14. 
Improvements      in     altomatlng  -  current      machinery. 
Eilwurd     ^VI^ytho     Smith,     66,     College-street,     Chel«ja, 
Lonilon. 

Improvementa  in  eleotrlo  lighting  apparatus.  Robert 
Arthur  Dawbarn,  46,  Lincoln's-inn-fielde,  London. 


SPECIFICATIONS  PUBLISHED. 

1H90. 
Multiple  switchboards.     Bonno.     (Mix  and  Gonest  Gom- 
fiany. )     8d. 
Klectrlolty  meters.     Loa.     Kd. 

Making  or  breaking  electric  oireult.     VialetChabrand. 
Ill], 

Dynamo-eleotrlo  generators.     Binko.     Od. 

Eleotrloxil  conductors.      Marx.     6d. 

Kleetric    switches.       Woodhouse    and    Rawson    United, 

Limited.     (Hindo.)     6d. 

Controlling     supply    of    eleotrlo     current    to    mains. 

Wilhins.     Hd. 

Insulating  eleetrloal  eoaduotors.  Boult.  (Fredureau.)  8d« 

iSiU. 
Galvanlo  batteries.     Pe  Meritene.     8d. 
Galvanlo  batteries.     Do  Meritens.     8d. 


NEW  COMPANIES  REGISTERED. 


Isle  of  Wight  Klectrto  Lighting  Company,  Limited.— Regis- 
tered by  beacou  uud  Co.,  4,  Sl  Mary-axe,  KC,  with  a  capit^S  of 
£1,1  XX)  in  £1  ahares.  The  objecte  for  which  the  Company  is  estab- 
lishod  are  sufficiently  indicaied  by  the  title. 

Sectional  Standards  Limited.— Re); iftte red  by  Wood,  Bird,  and 
Wood,  IB,  Eastcheap,  E.C.,  with  a  capiUl  of  £3,0«Win  ilOaharea. 
Object ;  E*»  carry  into  effect  an  agreement  made  October  7,  between 
Williajn  Pitt  of  the  one  part  and  A.  Hemming,  on  behalf  of  this 
C^mjMiny,  of  the  other  |>art,  for  the  acquimtion  of  certain  letters 
patent  rchiting  to  iraprovomonta  in  telegraph  and  other  poles,  and 
(Conorolly  to  manufacture  and  deal  in  the  same.    There  flholl  bo 
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of  Parliament  to  obtain  ]x>wer  to  construct  an  underground 

ilway  from  Waterloo  Station,  passing  under  the  River 

mes  to  the  west  side  of  Hungerford  Bridge  to  a  point 

near  the  Charing  Cross  Station  of  the  Metropolitan  District 
I  Railway.  Thence  the  railway  will  proceed  under  Northum- 
^  berland-a venue,  Trafalgar-square,  liuy  market,  Piccadilly - 
C'  circus,  Regent-street,  Regent-circus,  Portland-place,  to  its 
2^  termination  at  Baker-street  Station.  This  could  not  but 
|jrove  a  very  serviceable  lino.  The  schemes  now  pro[)08ed, 
^W  carried  out,  will  certainly  give  a  very  tine  set  of  cross 
^^own  routes,  and  make  the  metropolis  the  best-served  town 
r  in  the  world  for  suburban  rapid  transit. 

|;  Colliery  Lighting. — The  Local  Board  of  Featherstone, 
near  Pontefract,  at  its  next  meeting  will  have  to  consider 
a  proposal  to  light  North  Featherstone  and  Ackton  by 
electric  light.  Lord  Masfaam,  now  the  owner  of  the 
Ackton  Hall  estate,  proposes,  with  the  Local  Board's 
consent,  to  light  up  the  portion  of  the  Board's  district 
known  as  North  Featherstone  and  Acktou  with  electricity 
under  certain  conditions,    which,   if   accepted,    will    give 

(better  light  and  prove  a  great  saving  to  the  ratepayer?. 
Already  Lord  Masham  has  commenced  preparations  for  the 
sinking  of  two  new  shafts  to  the  silkstonc  bed  of  coal 
under  bis  estate  at  Ackton.  The  estimated  depth  from 
the  surface  is  610  yards.  The  work  at  the  surface  and  in 
I    the  shafts  will  be  carried  on  by  means  of  the  electric  light. 

^p  BrightOD, — The  Brighton  Town  Council  had  before 
^*them  last  week  the  proposal  to  purchase  the  goodwill  of 
I  the  Brighton  and  Hove  Electric  Light  Company  for  £7,000, 
and  the  request  of  the  Lighting  Committee  for  jjower  to 
borrow  £8,500  for  the  purpose  of  laying  further  mains  and 
other  works.  On  the  motion  of  Alderman  Sendall,  the 
Council  resolved  itself  into  committee  to  discuss  the 
report,  and  the  following  resolutions  were  adopted:  (1) 
"  That  the  Council  be  recommended  not  to  agree  to  purchase 
the  goodwill  and  undertaking  of  the  Brighton  and  Hove 
Electric  Light  Company  on  the  terms  contained  in  the 
report,"  and  (2)  "That  the  Council  be  directed  to  apply  to 
the  Local  Government  Board  for  sanction  to  borrow 
X8,600,  for  30  years,  for  the  purpose  of  the  electric  lighting 
undertaking."  Both  resolutions  were  afterwards  carried  by 
the  Council. 

Berlin. — The  report  of  the  Berliner  Electricitiits  Werke 
for  the  past  year  shows  a  considerable  increase  in  output. 
The  number  of  subscribers  has  risen  from  87 'J  to  1,314, 
and  the  lamps  wired  from  74,959  to  104,100.  It  is 
interesting  to  notice  that  the  increase  of  lamps  is  not  pro- 
jjortioual  to  the  increase  in  subscribers,  the  first  subscribers 
being  at  first  those  requiring  large  numbers  of  lamjis,  wbile 
now  the  majority  of  subscribers  are  those  using  only  two 
or  three  lamps  each.  It  is  expected  that  the  total  of  lamps 
will  reach  25,000,  or  even  30,000,  by  the  end  of  the  present 
financial  year.  The  current  for  driving  electric  motors  has 
had  a  remarkable  increase,  bearing  out  the  ideas  we  have  so 
often  promulgated,  the  consumption  having  risen  from 
69,591  to  274,457  kilowatt  hours.  The  electric  light  has 
absorbed  10,630,000  horse-power  hours,  corresponding  to  a 
lighting  power  of  64,600,000  lamp-hours  of  10  c.p. 

Wiokwar, — It  is  always  intereatiiig  to  see  what  can  be 
done  by  careful  engineering  and  enterprise.  Certainly  the 
little  town  of  Wickwar,  in  Gloucestershire,  is  a  good 
example,  for  it  now  has  rather  more  than  one  statute  mile 
of  road,  including  the  High-street,  lit  by  20  incandescent 
electric  lamps,  at  a  total  cost  of  £15  a  year,  This  instal- 
lation is  really  a  circuit  run  from  the  brewery  dynamo,  and 
everything  connected  with  it  has  been  done  as  cheaply  as 
possible,  consistently  with  efficiency,  bare  aerial  copper  wire 
being  used.    The  whole  installation  is  regarded  as  a  com- 


plete success,  though,  of  course,  some  of  the  lamps  in  the 
open  roads  are  a  long  way  apart.  It  is  now  doing  its 
fourth  season,  for  like  most  country  places  the  public  lamps 
are  only  lit  during  the  winter.  The  electrical  engineer  in 
charge  is  Mr.  F.  Graham  Anscll,  F.C.S.,  who  has  now  quite 
an  extensive  installation,  for  a  small  town,  under  his  care. 

Sir  William  Thomaon's  Portrait. — Some  months 
ago,  at  a  private  meeting  of  Glasgow  gentlemen,  it  was 
agreed  to  ask  Sir  William  Thomson  to  sit  for  his  portrait 
(in  order  that  it  should  be  presented  to  the  University  of 
Glasgow)  as  a  mark  of  the  respect  in  which  he  is  hold,  in 
recognition  of  his  great  and  invaluable  contributions  to 
scientific  discovery,  and  also  as  an  associative  link  on  his 
election  to  the  presidentship  of  the  Royal  Society.  It  was 
at  the  euniutiniedetcrmincd  that  arcplicashould  be  proaentod 
to  Mrs.  Thomson.  Mr.  Herkomer  was  entrusted  with  the 
work,  and  the  portraits  have  now  been  delivered.  It  has 
been  arranged  that  the  presentation  should  be  made  by 
Mr.  A.  J.  Balfour,  who  wi>s  an  original  subscriber,  and  is 
an  old  friend  of  Sir  William  Thomson's,  on  the  occasion 
of  his  visit  to  the  city  for  the  purpose  of  delivering  his 
rectorial  address.  Principal  Caird  will  acknowledge  the 
presentation  on  behalf  of  the  university.  The  presentation 
ifi  to  take  place  to-day  (Friday). 

The  Steam  Loop. — Some  year  or  two  ago  a  simple 
invention  for  the  better  economy  of  boiler  use  was 
introduced  in  America  under  the  name  of  the  "  steam 
loop."  This  arrangement,  which  is  simplicity  itself  in  both 
principle  and  practice,  seems  to  have  at  last  taken  great 
hold  amongst  engineers  in  the  States,  and  has  been 
instullcd  by  thousands.  In  England  it  has  also  been 
begun  to  bo  adopted  with  remarkably  favourable  results, 
and  seems  worthy  of  attention  by  those  in  charge  of  large 
engines  where  economy  of  steam  consumption  is  the 
careful  consideration  of  the  engineers  in  charge.  An 
installation  of  the  steam  loop  was  to  be  seen  in  action  at 
the  Brewers'  Exhibition.  We  see  it  stated  that  the 
originator  of  the  device  was  Mr.  James  U.  Blessing,  of 
Albany,  N.Y.  In  principle  the  idea  is  a  complete  loop  of 
small  steam-pipe  round  from  the  main  steam-pipe  back  to  the 
boiler;  steam  pressure  is  kept  in  the  small  loop,  and  the 
water  of  condensation  runs  back  by  gravity  at  not  much 
below  the  temperature  of  the  steam.  It  di8|>enseB  with 
the  use  of  steam-traps,  and  uses  both  the  water  of  con- 
densation and  its  heat  with  considerable  economy  in  fuel. 

Lambeth. — At  the  meeting  of  the  Lambeth  Vestry  last 
week,  a  re[K)rt  was  received  from  the  Electric  Lighting 
Committee,  stating  that  they  had  very  fully  considered  the 
advisability,  in  the  public  interest,  of  the  Vestry  applying 
to  the  Board  of  Trade  for  an  order  under  the  Electric 
Lighting  Acts  to  light  the  parish  with  electricity,  rather 
than  allow  any  com(>any  to  obtain  an  order  and  so  acquire 
a  practical  monopoly.  The  present  was  a  very  suitable  time 
for  the  V^estry  to  reconsider  its  action  with  reference  to  the 
electric  light,  as,  although  the  IIouse-to-House  Company 
obtained  an  order  for  nearly  the  whole  parish,  their  original 
and  extended  time  to  do  so  under  the  order  had  expired,  and 
unless  the  Board  of  Trade  specially  enlarged  the  time  the 
order  would  be  cancelled.  Two  new  companies  had  given 
notice  of  their  intention  to  apply  for  an  order  for  Lambeth, 
and  therefore,  if  the  Vestry  thought  fit  to  apply  for  an 
order,  action  should  bo  taken  at  once.  The  committee 
recommended  the  Vestry  at  once  to  apply  for  a  provisional 
order.  Mr.  U.  Dann,  in  moving  the  adoption  of  the 
report,  pointed  out  that  Prof.  Kobinson  in  his  report  to  the 
St.  Pancras  Vestry  gave  it  as  his  opinion  that  the  Vestry 
could  supply  electric  light  at  4  Jd.  per  Board  of  Trade  unit, 
the  initial  price  proposed  by  the  companies  being  7d.  or 
8d.    After  considerable  discussion^  the  cQQaLCQit.tAA.'%  ^v^^a.- 
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mendatioa  was  adopted,  and  it  was  determined  to  aak  the 
Board  of  Trade  to  revoke  the  order  granted  to  the  House- 
to-House  Company. 

Cardiir. — The  report  of  the  sub-committee  of  the  Cardiff 
Town  Council,  who,  together  with  the  borough  engineer,  the 
town  clerk,  and  Mr.  Massey,  visited  Frankfort  to  inspect'the 
electric  light,  was  presented  at  the  meeting  on  Tuesday.  The 
exp)enses  came  to  about  £27  each  ;  these  were  passed,  Coun- 
cillor Beavan  objecting.  The  report  of  the  sub-committee 
estimates  the  cost  of  a  central  station  and  mains  to  be 
£30,000.  They  conBider  the  concentration  of  the  generating 
power  at  one  point  with  high  pressure  transmission  to  be 
the  most  efficient,  any  danger  being  overcome  by  proper 
insulation  and  laying  the  mains  underground.  The  best 
examples  of  public  lighting  they  had  seen  were  those  at 
Brussels  and  Paris  with  arc  lights  and  gas.  They  suggest 
the  same  arrangement  for  Cardiff,  the  arc  lights  to  run  till 
midnight.  As  the  result  of  very  full  enquiries,  light  for 
light  and  hour  for  hour,  they  find  electric  light  would 
cost  two  and  a  half  times  that  of  gas,  economy  being  gained 
in  facility  of  turning  off  and  saving  in  decoration.  They 
looked  to  a  considerable  use  of  electric  motors,  and  an  over- 
head system  of  electric  tramways,  as  at  Leeds.  The 
present  cost  of  gas  in  Cardiff  is  £650  per  annum.  To  light 
the  same  streets  partly  by  electricity  and  partly  by  gas  in 
the  manner  recommended  by  the  8ub<ommittee,  the 
borough  engineer  estimates  the  total  cost  at  £943  per 
annum. 

Newcastle  Assembly  Rooms.  —  The  Assembly 
Booms,  one  of  the  olde.'^t  and  most  noted  buildings  in 
Newcastle,  opened  in  1776,  has  just  been  lighted  through- 
out by  electric  light.  The  current  is  derived  from  the 
mains  of  the  Newcastle  and  District  Electric  Lighting  Com- 
pany, and  is  carried  out  from  the  company's  apparatus  to 
main  and  subsidiary  switchboards  in  the  Assembly  Rooms. 
The  lighting  of  the  larger  ballroom  is  carried  out  very 
handsomely  with  about  200  electric  lamps.  All  the  fine 
old  cut-glass  fittings  have  been  transformed  into  electroliers, 
and  this  has  been  done  bo  neatly  that  not  so  much  as  a 
sign  of  a  wire  is  to  be  seen,  for  white  silk  conducting  wires 
have  been  used  inside  the  glasswork.  It  is  an  interesting 
item  in  this  installation  that  these  electroliers  have  served 
through  three  great  periods  of  artificial  lighting.  They 
were  first  of  service  as  chandeliers,  afterwards  being 
altered  to  act  as  gasaliers,  and  now  they  are  used  as  an 
elegant  setting  for  the  electric  light.  The  general  result  is 
most  satisfactory,  and  has  called  forth  the  unanimous 
approval  of  audiences.  A  similar  mode  of  installation  has 
been  adopted  for  the  small  ballroom,  and  the  reception- 
rooms  have  been  provided  with  special  fittings  for  the 
display  of  the  light.  The  total  equivalent  number  of  10-c.p. 
lamps  in  the  building  is  440.  The  installation  in  the  ball- 
rooms was  completed  within  the  brief  space  of  10  days. 
Messrs.  D.  Solby  Bigge  and  Co.,  electrical  engineers,  New- 
castle, carried  out  the  whale  of  the  electric  part  of  the 
work,  and  the  way  in  which  it  has  been  accomplished 
reflects  great  credit  on  this  firm  and  its  staff. 

Watt's  Electrolytic  Zinc  Process. — It  appears  that 

the  principal  feature  in  this  process  is  the  employmeut,  as 
an  electrolyte  for  extraction  of  zinc,  of  a  compound 
solution  formed  from  a  mixture  of  sulphate  and  acetate  of 
zinc.  It  has  hitherto  been  found  that  when  sulphate  of 
[fine  alone  has  been  used  for  the  eloctrolyte,  especially  when 
the  object  in  view  has  been  the  extraction  of  zinc  from  its 
01 C9,  necessitating  the  use  of  insoluble  anodes,  that  the 
etal  generally  de[)osited  in  a  granular  or  powdery  con- 
dition unsuitable  for  melting,  while  not  unfrequently 
crystalline  growths,  or  '*  trees,"  formed  on  the  corners  and 
edges    of    the    receiving    plates,    often  approaching    and. 


L 


indeed,  coming  in  contact  with,  the  anodes,  aadtfani 

circuiting  the  current.    Another  serious  objeciioo  M  | 
zinc  sulphate  solution  as  an  electrolyte  appeui  lobttl 
when    the   solution    becomes    STen    aligbtlj   idd, 
loss     of    zinc     during    the    depositdoa    of    the 
upon     the    cathodes,    the     free      acid     quickly 
the    deposited     zinc,    liberating     hydrogen,    and 
sation  is  thus  set  up  as  a  matter  of  course,  and  tbt  i 
tion  brought  to  a  sUndstill.     In  Mr.  Walt's  ygotm,  t 
when  the  liquors  are  decidedly  acid  from  the  e 
there  is  no  liberation  of  hydrogen   and  qo  poUniaal 
With    the   aceto-sulphate   of    zinc    solutiou  of  Ml^I 
the  deposited  metal  is  uniformly  a  perfectly  "npikij 
character,  very  brilliant  in  appearance,  and  quite  fm^| 
fibrous   or  branching  crystals  of  the  metal,  which ( 
upon  the   cathodes  in    a    close,  compact,  and 
nodular,  or  rounded  in  form,  rendering  the  depc- 
suited    for    melting    without  loss  of    metaL     It  i* 
hoped  that  this  highly  interesting  and   promising  picr 
of  Mr.  Watt's,  which  has  thoroughly  stood  the  latti  t  ] 
export  examination,  will  be  taken  up  in  practice. 

City  liigrhtinff.— The  City  of  London  Electric  Li^  I 
Company  have  requested  the  Commissionera  of  Sevm*] 
extend  the  period  named  in  the  contracts  between  th«C<a 
mission  and  the  Brush  and  Laing  Companies  for  tbepcii 
lighting  of  the  City.     They  state  that  when  their  cotnowt 
came  into  existence  in  July  the  latter  companies  h»d  h 
been  able  to  do  more  than  make  preliminary  arranguuM  ' 
for  provisional  lighting  to  demonstrate  to   the  Comnii»» 
the  nature  of  the  work  proposed  to  be  undertaken.    W^ 
the  comjany  took  over  the  contracts,   with  the  siacDii 
of   the  Commission,  in  August,  leaving   only  six  moBdk 
for   the   obligatory    term    apecifiod     in     them    uneipStil 
nearly  everything  remained  to  be  considered  anddoue 
preparation  for  the  large  expenditure  of   capital  which  tb 
great  engineering  work  of  supplying  electncit3'  to  the  Chj 
of  London  naturally  required.  The  company  had  considered 
it  wise,  in  the  interests  of  all  parties,  to    call   in  the  \M 
advice,  so  that  the  proposals  of    their    technical  adrian 
should  be  fully  confirmed,  and  so   that   no   pirt  of  \ha 
work,  which   might  eventually  entail  an    expenditon  d 
nearly  a  million,   should  be  put  in  hand   without  extid 
forethought.     Pending  the  results  of  these   invBStigatirna, 
the    company    had     already    expended     large    Bom  tt 
preparations.     The  company  assured  the  CommimoD  ifcit 
no  time   had    been   or  would   be  lost  in    these  eawatU 
preliminaries.     In  these  circumstances  the  company  askal 
that  an  extension  of  time  for  at  least  one   year  might  bl 
granted  in  the  contracts  for  the  public  lighting.     The  «» 
sidei-atioti  of  this  request  will  come  before  the  Comnuisios 
at    thoir    next    meeting.       The    contracts,     we     belien^ 
stipulated   for  50  arc  lamps  to  be   erected    every   three 
months  after  February,  1891.     Considering  the  fact  thai 
the  City  authorities  have  only  just  settled  on   the  fonnof 
lamppost,  and  that  those  now  erected  were  put  up  by  tbi 
Brush  Company  at  their  own  risk  in  order   to  get  at  Iflui 
20  lights  running,  an  extension  of  time  seems  reasoDaUik 
and  hardly  needed  the  fuss  that  has  been   madeabootit 
At  the  same  time,  we  believe  the  City  of  London  ComsMnj 
do  not  anticipate  that  they  will  require  all  the   time  ikef 
ask  for. 

St.  Pancras  Exhibition  Addresses. — The  Vewy 

of  St.  Pancras  is  evidently  resolved  not  to  do  thing*  hj 
halves  with  regard  to  its  electric  lighting  scheme.  Km 
content  with  establishing  its  central  station,  it  held,  as  m 
know,  a  most  successful  local  electrical  exhibition  ai  tht 
Vestry  Hall  to  show  the  inhabitants  what  it  was  inicndii^ 
to  do,  and  now  is  issuing  a  very  handy  little  pamphlet  giTi^( 
much  information  in  a  understandable  form,  in   the 
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K=^  "*  Electrical  Exhibition  Addresses "  by  Prof.  Robinson, 
K^  W.  H.  Preece,  Mr.  Slatter,  and  Mr.  Andrew  Sweet 
^b-irman  of  the  Electricity  Committee),  with  an  introdiic- 
^  •-  by  Mr.  Thos.  Eccleston  Gibb  (published  by  Mitchener, 
I  .^Knden  Town).  It  constitutes  an  extremely  interesting 
L  ^:^Tning  up  in  a  small  space  of  public  information  upon  the 
-  Ject  of  electric  lighting  from  several  points  of  view  :  that 
^  ^9iecon8umer,munici|ial  authority. engineer, and  capitalist. 
—  EA^cleeton  Gibb  speaks  of  the  history  of  the  electric 
rstin^  legislation,  especially  with  regard  to  the  part  St. 
cias  has  uniquely  played  in  the  establishment  of 
don  municipal  stations.  "  The  Clorporation  of  London," 
aays,  **  which  ou^ht  to  have  set  an  example,  has 
ndered  its  powers  to  the  City  of  London  Electric 
;hting  Company,  and  the  honour  is  left  to  the  Vestry  of 
,  •  Pancras  to  be  the  pioneer  in  London  of  municipal 
'  '^erprise  in  relation  to  electricity.  Everything,"  he  goes 
k  to  add,  "  is  now  ready.  Contracts  for  supplies  equal  to 
ly  6,000  lights  have  been  sealed  by  the  Vestry,  and 
before  a  simple  public  lamp  has  been  lighted."  With 
rd  to  the  question  of  loan,  Mr.  Gibb  alludes  to  the 
fficulty  with  the  County  Council,  and  says,  "  If  there  is 
y  lack  of  power,  Parliament  must  be  asked  to 
^ke   such    amendments    as    will  put    the    Vestry    and 

.1    authorities    in    at    least    as    good    a    position    as 

b  v*^^^^  companies."  The  addresses  of  which  the  book 
Lp^nsists  are  those  of  Prof.  Henry  Kobinaon,  on  "  The  Coat 
^^f  Sutions,"  and  Mr.  Preece,  on  "  The  Poor  Man's  Light," 
1^  ,jrbich    we   hare   already    given ;    also    an    address    by 

L^r.  Slatter,  giving  elementary  electrical  information,  and 
,^ces  for  fitting  up  houses  of  difTeront  sizes.  Mr.  Andrew 
1^  Sweet  deals  with  the  question  of  the  raising  of  caj)ital  and 
^  Jhe  probable  revenue.  The  book  costs  sixpence,  and  might 
;frell  be  circulated  in  other  districts  than  that  of  St. 
'ancras. 


Mf  The  Electric  Idffht  in  a  Oas  Works.— The  following 
pi»intereBting  note  appears  in  the  Journal  of  Gas  Lighting, 
^  *  which  cannot  usually  bo  accused  of  giving  commendation 
If  to  electric  light  in  any  form.  However,  better  late  than 
ti*  never.  It  says  :  *'  The  engineer  and  manager  of  the  Dews- 
Ewbuiy  Corporation  Gas  Works  (Mr.  Charles  A.  Craven) 
piV occupies  now  a  rather  unique  position  in  the  gas  industry, 
■IF  inasmuch  as  ho  has  adopted  the  electric  light  in  a  portion 
[  •  of  his  works.  It  appears  that  for  some  time  considerable 
^0  difficulty  was  experienced  in  carrying  on  operations  in  the 
3  purifying-house,  especially  when  extra  work  had  to  be 
done  in  the  winter  season,  owing  to  the  inadequate  light 
furnished  by  the  safety  gaslights  placed  in  the  walls.  Con- 
[Sidering  how  he  could  safely  obtain  more  light  for  his  men, 
■  Mr,  Craven  decided  that  it  could  best  be  done  by  adopting 
electricity,  and  accordingly  recommended  the  Corporation 
to  try  incandescent  electric  lamps.  To  this  they  agreed, 
and  the  use  of  the  light  in  the  purifier  and  engine  houses 
commenced  on  the  22nd  ult.,  and,  so  far,  this  novel  appli- 
cation of  electric  lighting  has  been  satisfactory.  As  the 
plan  may  commend  itself  to  the  notice  of  some  of  our 
readers,  we  give  a  few  particulars  of  the  installation,  which 
Mr.  Craven  has  recently  forwarded  to  us.  The  lighting  is 
at  present  done  by  four  16-c.p.  lamps  for  the  engine-house, 
and  10  similar  lamps  for  the  purifier-house,  but  it  is 
in  contemplation  to  replace  two  of  the  lamps  in  each  house 
by  others  of  higher  power.  The  dynamo  was  specially 
made  by  Messrs.  Austin  and  Myers,  of  Armley,  Leeds ;  and 
uptonowit  has  run  well.  It  is  located  in  the  engine- 
house,  and  is  driven  direct  from  the  flywheel  of  the 
stationary  engine.  To  the  foregoing  details,  Mr.  Craven 
adds  the  following  general  remarks  :  *  Some  of  my  brethren 
in  the  gas  profession  seem  much  struck  with  the  novelty 
of  the  idea.     I  am  bold  that  -it  is  "  a  funny  thing  to  bring 


the  electric  light  into  gas  manufacturing  operations." 
Well,  I  reply  that  our  gas  is  frequently  used  in  pro- 
viding motive  power  to  produce  the  electric  light  j 
and  that  being  so,  why  should  not  we  utilise  the  light 
for  any  purpose  where  it  can  advantageously  be  used  t  If 
I  dare  put  gas  lights  where  I  have  placed  incandescent  lamps,  | 
I  could  got  as  much  light  as  I  want,  and  at  a  cheaper  ratfll 
than  by  using  the  electric  light.  Our  surplus  power,  how- 
ever, enables  us  to  produce  the  light  without  much  extra 
cost.  We  are  intending  to  make  some  few  additions  to  the 
fittings  of  the  lamps,  which  will  add  somewhat  to  the  cost, 
but  which  will  at  the  same  time  be  an  additional  safe- 
guard.' " 

Factory  Lighting  at  Dondee. — Electric  lighting  is 
making  greut  progress  in  Dundee,  factory  after  factory  having 
been  lighted,  am!  most  of  the   largest  factories  are  either 
lighted  or  preparing  so  to  do,  The  most  important  installa- 
tion yet  introduced  is  that  of  Messrs.  Grimond,  Bowbridge 
Works.     This   installation,    which  has    been    erected   by 
Messrs.  Lowdon  Bros.,  of  Dundee,  is  amongst  the  largest 
in  the  kingdom.     The  factory  alone  covers  four  acres,  and 
there  are  950  looms  under    one    roof.      The  installation 
is    fitted    up    on     the    series    parallel    system,    with    a 
saving  of  30  per  cent,  in  copper.     There  are  in  the  works 
three  lamjw  of  300  c.p.  each,  two  of  200  c.p.,  85  of  100  c.p., 
70  of  50  c.p  ,  54  of  32  c.p.,  and  1,960  of  16  c.p.  each,  which 
is  erjtial  to  a  total  of  2,763  lam]>3  of   16  c.p.  each.     For  the 
ordinary  lighting  of  the  works  there  are  two  large  dynamos 
of  the  Pidison  Hopkinson  type,  made  by  Messrs.  Mather  and 
Piatt,  Manchester.     They  are  each  constnicted  to  give  an 
electrical  output  of  300  amperes  and  100  volts  at  a  speed 
of  6iS0  revolutions  per  minute,  e^iial  to  the  supply  of  2,000 
lamps  of  16  c.p.  each.     The  heavy  mains  are  carried  to  dis- 
tribu  tings  witch  boards  for  each  department,  fitted  with  double- 
polo  switches  and  fuses.     The  Edison-Swan  lamps  are  fitted 
with    bayonet-jointed    holders   by    flexible   cord   from    a 
porcelain  ceiling  rose  with  safety  fuse  combined,  and  fitted 
with  enamelled  shade  over  the  lamp.     In  all,  35  miles  of 
cable  and  wire  is  used.      The  preparing-rooms  are  lit  by 
Sunbeam  lamps  of  100 c.p.  to  300  c.p,,  in  the  spinning-rooms 
two  tamps  of   16  c.p.  are  hung  on  the  passes,  and  in  the 
winding-rooms   IG-c.p.  lamps  are  |>laced  10ft.   apart.     The 
looms    have   also   16-c.p.     Iamp9   hung   above    them.     A 
prettier  sight  is  not  to  be  seen  in   Dundee  than  when  this 
place  is  illuminated.    Down  the  long  passes  and  on  each 
side  are  lamps,  the  bright  rays  of  which  bring  out  in  relief 
the  looms,  moving  as  if  by  some  unknown  force  (the  shafting 
being  all  undergronndj^,  and  the  hundreds  of  busy  workers 
who  control  the  machinery.     The  calendering  department, 
which  adjoins,  is  illuminated  by  lamps  ranging  from  16  c.p. 
to  100  c.p.  The  recreation  hall,  which  is  another  instance  of 
the  Messrs.  Grimond's  solicitude  for  their  workers'  welfare, 
is  brilliantly  lit  by  eighi  lOO-c.p.  lumps  suspended  from  the 
roof  in  large  diffiisers,  which  make  the  light  very  soft  and 
agreeable.     On  the  "  stage  "  there  have  also  been  placed  10 
16-c.p.  lamps,  which  serve  as  footlights  when  an  entertain- 
ment is  given.    There  is  also  a  night  or  "  jwlice  ''  circuit  run 
through  the  works.     It  has  two  comj>ound'Wound  dynamos 
made  by  the  Electric  Construction  Corporation,  Wolver- 
hampton, and  driven  by  a  separate  engine.     Each  dynamo 
is  capable  of  lighting  200  lamps  of    16  c.p.  each,  and  either 
machine  can   be  driven   separately   or   both  at  once,  as 
required.     One  dynamo  is  kept  running  all  night.    Hand 
lamps  of  40c.p.,  with  flexible  conductors,  are  also  used  when 
repairs  are  carried  on.     In  the  street  outside  four  100-c.p. 
and  10  16-c.p.  lamps  are  fitted.     On  any  alarm  of  fire   the 
hose  is  run  out,  the  door  oi)ened,  and  the  whole  night 
circuit  is  thrown  on  automatically.     The  installation  is  a 
groat  credit  to  both  owners  and  contractors. 
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UNDERGROUND   LIGHTING    MAINS    IN   PARIS. "" 

BY  K.  DIKUDONNK. 

(Coniinwd  from  -page  S77,) 

Continental  Edison  Company's  Maim. — The  difltrict  con- 
ceded to  the  Continental  Edison  Company  in  Paris  com- 
prises the  Grand  Boulevards  as  far  as  the  Opeia  on  one 


where  the  sitnation  being  very  central  to  the  dittiai 
to  justify  it,  the  plan  of  distribution  by  opposttai 
balanced   means  is  adopted.       The   crxmucom 
conductors  increases  gradually   on   one  ndo  ind  i 
in  the  same  proportion  on  the   other,  so  u  to  i 
uniform  total  area.    This  disposition   has 
/.one  of  service  to  be  enlarged  without  (Auing  tkt  1 
variation   of   potential  fixed.      The  conical  fona  i 
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side  and  the  Boulevard  Saint-Denis  on  the  other,  radiatitit; 
towards  the  Rue  Richelieu  and  Rue  Montmartre,  the 
Bourse,  and  the  Rue  Lafayette,  and  extending  to  the  north- 
west to  the  exterior  boulevards. 

This  district  is  sup[>lied  by  two  separate  central  stations — 
one  situated  in    the   Avenue    Trudaine,  which    furnishes 


conductors  is   obtained    simply    by    the   BUUcqioAk  f5  :  : 
cables  of  various  lengths  on  the  same  insuJaUin. 
In  this  system  the  length  of   main   conductir 
circuit  of  each  lamp  remains  invariabla     If  the 
of  the  conductors  for  the  hypothesis  of  the  illuun^v* 
the   total   number  of   lamps  gives   a  constant  den= 


;r%o 


I 


Fia.  50. 


I 


current  to  the  upper  part,  and  the  other,  in  the  Rue 
Faubourg  Montmartre,  supplies  the  lower  part  of  the 
"sector. 

Each  generating  station  end  the  mains  attached  arc  quite 
separate,  although  it  is  possible  to  connect  the  two  together 
for  mutual  support  by  a  trunk  main  passing  between  the  two 
stations. 

The  method  of  distribution  chosen  is  that  of  the  three- 
wire  system.     The  current  is  led  into  the  outer  wires  at  a 


H  preaauro  of  200  volu,  the  intermediate  conductor  dividing 
the  pressure  into  two  seU  of  100  volts  in  the  lamps.  The 
dynamos  are  grouped  two  in  series. 

The  arrangements  of  mains  differ  in  the  "Ona  ; 

that  of  the  Avenue  Trudaine  has  both  dint  'id 

■  feeder  mains,  while_in   ^«  Rue  FauhiMir^ 

^^^^From  L'hUtctricUtt.  akj^^^^^^^^ 


Fia.  51. 


branches  of  the  circuits  being  gathered  together.  At  tki 
moment  of  extinction  of  a  part  of  the  Urnps,  the  dauttf 
of  current  no  longer  remains  constant,  and  therefora  vac» 
tions  of  potential  occur. 

Two  kinds  of  regulation  are  therefore  required  in  aetnal 
practice.     In  the  first  place,  the  constancy  of  the 
tho  •■■t^on  oud  is  maintained  by  a  general 
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whole  of  the  dynamoa,  and  further,  according 

icial  rheostata  are  brought  into  play  inserted  in 

ircuitft. 

n  of  distributioD  is  sbovn  diagrammatically  in 

his  shows   the  arrangement    of    five  double 

le  neutral  wire  is  doubled  to  facilitate  laying. 


Fxo.  63. 

in  conductors  end  at  the  station.     The  two 

lach  complete  circuit  alternate  from   one  Bide 

ray  to  the  other  to  obtain  a  better  division  of 

1  each. 

jot  further  deal  with  the  conaiderationa  which 

the  use  of  this  method  of  difitribution^  but  pass 

le  actual  process  of  laying  the  mains. 

in  Company  were  the  first  in  Paris  to  use  bare 

>n  insulators  in  underground  culverts.     As  a 

Drian  we  ought  here  to  acknowledge  this  fact 


Fio.  54. 

srts,  of  various  cross  sections,  are  of  concrete, 
by  slabs  of  the  same  material  jointed  with 
ley  follow  the  natural  gradients  of  the  pave- 
'  which  they  aie  laid.  The  top  of  the  culvert 
•  20  cm.  (7^in.)  from  the  pavement  level,  this 
iised  to  30  cm.  (say  Ift.)  at  gateways  (see 
e  company  has  been  authorised  to  pass  in  excep- 
in  trenches  at  the  crossing  of  certain  streets, 


on  condition  of  lowering  the  top  of  the  culvert  to  1*40 
metres  (4Jft.)  below  the  surface.  But,  speaking  generally, 
the  crossing  of  streeta  is  carried  out  in  a  vaulted  gallery, 
whose  extremities  end  at  vertical  pits,  as  we  have  previously 
described  in  the  article. 

The  dimensions  of  the  culvert  are  usually  '355m.  (12in.) 
high  by  ^Sm.  to  "iOm.  (lOin.  to  13in.)  wide,  according  to  the 
importance  of  the  streets  ;  at  the  points  where  the  roads 
curve  the  width  is  somewhat  increasfvi. 

The  bare  cables  are  laid  in  the  culvert  upon  cast-iron 
saddles,  Fig.  51,  sealed  with  sulphur  upon  double  boll 
porcelain  insulators,  carried  by  threaded  metal  standards 
fastened  by  bolts  upon  a  cross-bar  built  in  to  the  sides  of 
the  culvert.  The  distance  between  these  bars  is  about 
two  metres  (6ft.  6in.).  The  cables  are  superposed  between 
the  forks  of  the  saddles,  and  are  kept  in  place  by  binding 
stirrups,   Fig.  51,   fastened   to    iateml   lugs  cast  on   the 
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saddles.  The  arrangement  is  clearly  shown  in  Fig.  52, 
which  also  shows  another  suppoit  furnished  with  special 
insulators  for  the  purpose  of  receiving  the  pilot  wires  in 
the  slot  made  in  the  top  of  each.  The  distance  from  centre 
to  centre  of  insulators  is  '10  metre  to  *12  metre  (4in.  to 
4Jin.).  Before  being  fastened  in  the  stirrups  the  cables 
are  tightened  up  by  small  difterential  pulley  stretchers. 

The  arrangement  just  described  in  its  principal  details  is 
employed  in  the  distributing  mains  of  the  Faubourg  Mont- 
martre  station.  It  occupies  a  considerable  apace,  which 
increases  with  the  number  of  cables  to  be  carried.  Its 
use  would  hardly  be  justified  in  cases  where  the  number 
of  conductors  is  great.  Questions  of  economy  have  sug- 
gested a  different  arrangement  for  the  distributing  system 
of  the  station  at  the  Avenue  Trudaine. 

In  this  we  have  a  three- wire  system  of  distribution  with 
feeders — that  is,  a  system  comprising  distributing  mains 
properly  so-called,  together  with  feeding  mains.  It  being 
desirable  to  lay  the  feeders  in  the  same  conduit  as  the 
distributors,  the  number  of  cables  was  largely  increased, 
consequently  it  was  necessary  to  find  the  means  of  laying 
them  conveniently  in  culverts  of  the  usual  dimensions ;  in 
the   first   place,  without  danger  to  regular  running,  and 
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in  the  next,  without  increasing  the  expenses  of  trenches  and 
culverts. 

So  far  as  regards  safety  of  working,  it  was  not  difficult 
to  observe  that  the  differences  of  potential  between  the 
various  feeders  of  the  same  polarity  were  too  slight  for 
them  to  be  of  any  great  inconvenience  on  placinc;  them 
near  to  each  other.  In  the  compensating  cable  the  differ- 
encea  of  potential  are  still  more  insignificant^  hence,  to  lay 
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these  together  throughout  tho  whole  length  was  a  step  at 
once  taken. 

The  appearance  of  the  culverts  arranged  m  this  manner 
is  seen  in  Fig.  53.  Down  the  centre,  the  insulators  carry 
the  distributing  cables,  and  the  group  of  compensating 
cables ;  and  at  each  side,  towards  the  walls,  the  feeders  of 
the  same  polarity.  The  insulators  are  modified  to  carry 
cables  ranged  in  vertical  groups:  the  tirsb  cable  is  laid  upon 
a  bell  insuktor;  on  this  cable  is  placed  a  plate  of  insulating 
material  suitably  shaped  ;  this  plate  carries  in  its  turn 
a  second  cable,  upon  which  is  placed  a  similar  insulating 
plate,  and  so  on  alternately  till  the  last  cable  is  laid  A 
quadrangular  metal  plate,  slotted  at  its  angles  to  allow 
passage  for  bolts,  is  placed  above  the  whole  and  tightened 
by  means  of  nuts.  Both  bell  insulators  and  insulating 
plates  are  similarly  slotted.  The  pilot  wires  are  mounted 
on  bobbin  insulators  carried  on  the  top  of  tho  pile  of  cables 
by  means  of  small  collars. 


asdMr 
umact  m 


pitched  wood,  covered  in  with  a  bed 
These  cables  are  lead-covered-  To  coonact 
bare  conductors  of  tho  main  thej  are  bond  krs 
12in.,  and  pressed  against  the  larger  cables  bjtk 
screwed  stirrup  straps  as  the  others. 

The  cables  leave  the  central    stations  canMl 
walls  of  a  general  subway,  in  which  they  are 
order  they  are  to  occupy  in  the  culverts. 
(To  be  cojUinuedJ 


THE  BRUSH  HIGH-TENSION  SWIIC 


The  illustrations  herewith  show  the  form 
adopted  by  the  Brush  Electrical  Engineering  Cfll 
their  high-tension  work  for  central  station  swhdil 
this  switch  the  desirability  of  obtaining  qaick 


Brush  HlKh-Tenflion  Switch. 


In  the  culverts  for  crossing  streets,  two  insulators, 
Fig.  54,  are  clipped  by  a  double  collar ;  the  cables  are  laid 
side  by  side  and  kept  in  place  by  a  stirrup,  Fig.  55.  If 
the  pits  are  not  very  deep  the  cables  are  laid  diagonally, 
supported  by  insulators,  as  shown  in  Fig.  66. 

The  Continental  Edison  Company  also  make  use  of  the 
square  glazed  earthenware  conduits  employed  by  the 
Soci^t^  de  Transmission  de  la  Force  et  d^ckirage  ;  in  the 
places  which  are  narrower  still  the  cables  are  insulated  and 
enclosed  within  pipes  with  covers,  and  made  of  a  very  hard 
earthenware. 

The  connection  together  of  two  bare  cables  is  brought 
about  by  laying  them  one  above  each  other,  for  a  minimum 
length  of  lOft.,  and  pressing  them  firmly  together  by 
stirrups  and  screw  bolts. 

The  service  mains /•       '   'ed  in  'n  a  casing  of 


break,  without  the  necessity  for  actual  eoafaMt  < 
dant's   hand,  are  very  simply  satisfied, 
contact  piece  is  furnished  at  the  hinge  with  a 
spring,  which  maintains  it    in  the  "off"   | 
distance  of  some  Gin.  or  8in.  from  the  other  i 
second  contact  takes  the  form  of  double-slot 
has  below  it  a  strong   spring  catch.      The 
may   be   placed    overhead    quite   out    of    ordir 
On    pulling    the  silk    cord   maiked    "  On," 
comes  into  place,  and    is    retained    by   the    i 
On  pulling  the  knob  of  the  cord  marked  **  Off/ 
is  released  and  the  contact  arm  flies  up,  makinf^i 
quick  break.   These  switches  have  been  employe 
other  installations,  at  the  Bath  central  stati 
beon  found  to  give  uniformly  good  resalt, 
shown  may,  of  uourse,  be  made  of  any  saiial 
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[actual  contacte  are  thus  entirely  out  of  the  way  of  the 
odant  who  has  to  work  them.  The  switches  should  have 
ze  field  of  usofutiiess  ouUide  the  Brush  Company's  owti 
Jlatioua. 


MIX  AND  GENESrS  APPARATUS. 


be  application  of  electricity  to  all  kinds  of  cummercial 
id    useful    undertakings   has   taken    such    giant    strides 


apparatus,  or  electric  motor  machinery,  so  much  as  with 
reference  to  those  thousand    and  one  fields  of  everyday 

cummercial  or  professional  life  that  electricity  has  invaded 
and  conquered.     Few,  indeed,  will  be  the  activities  of  man- 


Fio.  6. 


Tia.  7. 


xo.  1.  Fui,  2.  Via,  3.  Fid.  4.  Fio.  5.  Fw.  8.— Floor  or  Tread  Contact. 

Door  and  Window  Contacta. 


uring  the  last  10  years,  that  it  is  indeed  difficult  for  the 
rdinary  buaitiess  man  and  engineer  to  keep  pace  with  all 


kind  in  the  coming  years  that  electricity  does  not  play  some 
more  or  less  considerable  part. 


Pio.  9.— MuUi|>lo  Switchboard  for  6,000  Sabacriberp. 

Axe  means  so  obligingly  put  at  his  disposal.     We  are  not  |       We   are  led  to   these   reflections   by   the   perusal   and 
now    speaking    particularly    of    dynamos,    electric    light  |  examination  of  the  very  interesting  catalogue,  now  in  it« 
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--      -       .^SZ. iniarn»tion«l  Electric  Company, 


hitting  with  all  their  might   upon  airo^) 
quaint  de%nce  that  should  commend  atsdf  bo  i 


neat  and  telling  iliustration,  printed  in  a  large  and 
handsome  book,  appear  innumerable  instances  of  the 
various  applications  of  what  might  be  termed  light  electrical 


holders.     The  sets  of  dry  batteries  and  bell«  are 
in  a  very  convenient,  cheap,  and    portable    form  i 
Mix  and  Genest  dry  battery  furnished    with  a  hoa 


i 


work  for  eve: 
naturally  form  a 
the^  book,  and  wi 


e     purpose, 
•lion  of  th. 
ed  shapes, 


for  the  wall, 
itself.     We   4_£- 
»mpany's   in 


Fro.  16  —Portable  T«lepboiie 


r,  attached  to  the  battery,  ia 

dy   described   and    iUustra 

icator  movement,  of  wk 


^ 


^K 
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CENTRAL  STATION  MANAGEMENT  AND  FH 

A  short  time  ago  a  series  of  articles  beazu 
above  title»  by  H.  A.  Foster,  appeared  ^ 
American  contemporary  and  namesake.  1| 
was  made  of  these  articles  in  our  coliUQal 
various  correspondents  made  farther  enqniiM 
regard  to  them.  A  pamphlet  based  npon  tn 
of  articles  has  reached  us,  with  the  impiint  d 
Shelley,  10  and  12,  College-place,  New|M 
supplies  the  copyrighted  blanks  given  in  m^ 
So  far  as  we  know,  no  other  systematic  attea 
been  made  to  fix  a  system  for  the  aoood 
information  of  a  central  office.  Factof 
have  been  admirably  treated  on  this  side  b] 
and  others,  but  factory  accounts  differ 
from  central  station  accounts.  This  pamplj 
tains  some  very  straight  and  some  very  truen 
Compared  with  the  States,  we  are  uamen<| 
bt^hiud  with  central  stations,  but  it  matM 
whether  the  number  of  such  stations  be  oxi 
sixteen  hundredt  the  necessity  for  organisad 
maintenance  npon  strict  business  princ^ 
imperative  for  success.  In  his  second  pa] 
Mr.  Foster  says :  *•  The  central  station  btxfitnl 
80  new  that  very  few  well-established  buaiiil 
could  be  persuaded  to  take  hold  of  its  niaiia| 
and  it  gradually  fell  into  the  hands  of  f 
untried  men,  who  too  often  were  more  p 
experiment  with  the  business  than  to  spd 
necessary  time  in  organising  it  thoioag 
an  economical  basis.  Again,  the  majd 
those  placed  had  not  the  previous  I 
experience  to  understand  fully  the  neoa 
systematic  organisation  and  strict  disiB 
There  is  no  single  word  hero  but  whichi 
witb  tenfold  force  to  what  has  gone  on  and 
going  on  in  this  country.  In  America,  how6 
young  man  means  business.  He  seeks  aftel 
ledge  with  eagerness,  and  he  does  not  mea 
beaten  by  any  competitors,  In  England 
many  nice  young  men  are  trained  in  the  (i 
schools  and  technical  colleges,  are  put  t 
market  as  experts,  not  one  of  whom  can 
general  run  of  wages  in  various  tradei 
nothing  of  prices,  of  tariffs,  of  railway  i 
specifications,  or  of  any  one  of  the  hundred  i 
points  that  go  to  make  up  a  business  man 
wonder  why,  after  having  spent  so  much  | 
money  in  piling  up  a  certain  kind  of  k^ra 
which  their  teachers  honestly  believe  ia^| 
and  end  all  of  an  electrical  engineer's  require 
why  we  say  they  are  shunted  for  men  wboi 
tion  in  many  ways  is  defective.  But  when 
are  more  closely  examined,  it  is  no  woa^l 
sprinkling  of  business  men  who  have  jl 
profession  look  upon  the  man  from  a  st 
different  to  that  of  the  teacher.  Bosini 
attend  to  business  matters  not  from  m 
philanthropy,  but  for  the  purpose  of  mal 
Their  assistants  ai*e  chosen  ^ith 
fitness  for  this  purpose,  and  there  is 
al    to   accept   the  services   of   the. 
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^nilares  have  undoubtedly  been  caused  because 
^  ence  of  simple  business  knowledge.  We  bave 
^^  contended  tbat  successful  companies  almost 
^M  owe  tbeir  success  to  the  ability  of  one  man 
whose  guidance  directors — brother  directors 
^ly — and  officials  are  willing  to  act.  The  one 
^Birects,  the  others  carry  out  details.  There  is  no 
^Bood  to  success.  Mr.  Foster  poiuts  out  how 
^^ledge  comes  "  in  many  cases — for  example, 
long  ago  it  was  thought  a  day's  work  to 
^■brty  arc  lamps,  now  the  normal  number 
^mting  to  be  100,  some  stations  piling 
upon  the  man.  Rut  to  do  this  nimiber 
irly,  the  man  and  the  circumstances  must 
Ujuseptional.  Without  attempting  to  follow 
^■dster  into  other  important  matters,  we  will 
^■attention  to  some  remarks  upon  the  necessity 
^Bdar  boiler-room  reports.  In  his  opinion  this 
^renent  is  one  of  the  most  important  of  all,  **  as 
■^  t  waste  is  so  easily  made  if  firemen  are  careless 
Drant.  By  all  means  have  the  best  fireman 
'  can  hire,  as  he  is  the  man  who  shovels  away 
lollars.''  Those  who  would  understand  the 
[importance  of  firing,  and  the  most  perfect 
^to  which  the  art  can  attain,  should  attend  a 
Agricultural  Society's  portable  engine  com- 
Men  who  witnessed  the  stoking  of  Mr. 
%u  at  the  Newcastle  competition  were  amazed 
manner  in  which  the  work  was  done, 
Itbough  we  can  expect  to  see  such  hardy 
rs  of  the  art  at  central  stations,  we  may 
666  men  who  understand  the  basiness,  and  not 
9a  whose  sole  recommendation  is  ability  to  shovel 
coal.  Further,  Mr.  Foster  says  :  **  A  good  chief 
[ineer  will  find  plenty  to  do  to  keep  the  motive- 
ver  department  up  to  the  best  conditions  of 
siency.  As  a  general  thing,  more  trouble  and 
3te  takes  place  in  this  department  than  in  the 
strical,  and  largely  from  the  fact  that  few  station 
nagers  understand  the  advantage  of  employing  a 
d  chief  engineer."  Not  only  have  we  to  go  to 
lerica  to  get  a  text  for  adverse  criticism,  we  can 
I  it  nearer  home.  ^Miat»  for  example,  is  the  general 
aion  of  electrical  engineers  as  to  thCf  if  true,  damning 
icism  of  Mr.  W.  H,  Booth  in  the  correspondence 
unns  of  last  week's  Engineer  ?  Mr.  Booth  was 
ting  upon  another  subject,  but  incidentally 
says:  *' To  appreciate  fully  the  real  lack  of 
>wledge  of  the  whole  subject  of  boilers  and  steam 
idnctioD,  especially  amongst  London  engineers, 
I  need  but  glance  at  the  latest  examples  about 
adon,  which  will  as  often  as  not  be  found  in  the 
stric  installations,  and  compare  those  with  a 
ncashire  cotton  factory's  engineering."  And 
re  to  the  same  efi'ect.  Another  correspondent  in 
same  paper,  and  in  the  next  column  to  the  one 
t  quoted,  says  :  "  I  know  of  several  fine  old 
imples  of  engineering  skill  and  architecture 
ng  replaced  by  the  ugly,  low,  scrawling, 
earning,  and  clattering  Corhss  engines  of 
I  present  day.'*  Evidently,  then,  Mr.  John 
ift's  opinions  as  to  the  Corliss  engines  do  not 
:ee  with  those  of  some  electrical  engineers.     It 


is  singular  that  a  kind  of  fashionable  run  has  been 
made,  in  and  around  London,  on  a  particular  type  of 
boiler.  It  seems  that  electrical  engineers  need  some 
education  in  these  matters,  and  we  doubt  if  such 
engineers  as  Mr.  Massey  or  Mr.  Maw  would  imder 
any  circumstances  recommend  the  fashionable  type 
of  boiler  for  central  station  work.  But  they  really 
know  their  business.  We  have  wandered  wide  from 
the  text  of  Mr.  Foster,  The  necessity  of  calling 
attention  to  shortcomings  is  a  necessity,  though 
distasteful.  Gradually  opinion  is  gaining  ground, 
that  wc  don't  want  electricians  so  much  as  we  want 
electrical  engineers.  If  it  were  euphonious,  the 
compound  word  should  be  engineer-electricians — 
that  is,  engineers  first,  electricians  second.  Some 
of  our  managers  on  this  side  might  find  it  advan- 
tageous to  send  for  the  pamphlet  and  a  few  sets  of 
the  blanks,  which  we  have  referred  to  in  this  article. 


^ 


RIVAL  SYSTEMS, 


It  is,  of  course,  a  phase  of  human  nature  that  every 
patentee  has  no  eyes  for  the  beauties  and  advan- 
tages of  anything  not  controlled  by  or  in  the 
direction  of  his  own  patent.  Another  phase  is  that 
no  opportunity  is  neglected  of  pushing  forward  his 
own  production,  although  such  pushing  may  at  the 
particular  moment  be  detrimental  to  the  prospects 
of  some  rival  scheme.  Thus  Mr.  F.  Wynne,  in  the 
Times  of  November  20,  discourses — through  a  long 
letter,  a  tiresome  historical  iteration  of  patents — 
against  Edison's  latest,  which  might  be  called 
the  wizard's  latest  hoax.  Of  course  Mr.  Wynne 
commences  with  a  tirade  against  accumula- 
tors—  or,  as  we  prefer  to  put  it,  a  "self- 
contained  system.*'  This  attack  is  met  by  the  Earl 
of  Albemarle,  who  points  out  tbat  if  Mr.  F. 
Wynne  is  "  accepted  as  an  authority "  his  words 
'*  might  damage  others,"  the  others,  of  course,  being 
the  company  with  which  the  Earl  is  connected. 
The  letter  of  the  latter  is  intended  to  prove  that  the 
self-contained  system,  instead  of  being  a  failure,  is  a 
success.  But  the  point  made  in  the  reply  is  that 
patentees  who  would  pose  as  authorities  often  do  an 
incalculable  amount  of  harm.  The  example  given 
in  the  letter  is  as  follows  : 

"  The  Glasgow  Corporation  are  about  to  change 
their  system  of  tramway  traction,  and  although  it 
would  not  be  right  to  speak  positively  on  a  matter 
still  under  discussion,  I  may  mention  that  both  in 
public  meetings  and  in  official  documents  the 
Glasgow  authorities  have  in  unequivocal  terms 
expressed  opinions  which  leave  but  little  doubt  that 
they  will  adopt  the  accumulator  system.  Now,  Sir, 
if  Mr.  Frank  Wynne  is  to  be  taken  as  an  authority, 
those  who  are  negotiating  that  large  and  important 
contract  might  lose  it.  There  is,  therefore,  good 
reason  for  a  protest." 

More  than  once — we  can  give  the  occasions  if 
necessary — electrical  work  has  been  delayed  for 
years  by  the  untimely  interference  of  quafii-autho- 
rities.  In  this  case  of  electrical  traction  at  the 
present    moment   the   daily  press  is  doing  a  vast 
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amount  of  harm  in  giving  currency  to  opinions,  the 
correctness  of  which  the  managers  of  such  papers 
are  utterly  unahle  to  determine.  In  fact,  the  best 
technical  authorities  are  in  a  somewhat  similar 
position.  There  can  be  no  sweeping  condem- 
nation or  approval  of  channel,  overhead,  or  self- 
contained  system.  Each  in  its  proper  place 
has  advantages.  Mr.  Wyime's  attack  upon 
accumulators  carries  to  those  in  the  know  its  own 
refutation,  in  that  his  statements  are  not  in  accord 
with  practice,  and  he  argues  as  if  there  were  only 
one  accumulator  to  be  considered.  The  Times 
article  upon  recent  practice  in  I'aris,  referred  to  in 
our  last  issue,  ought  to  have  prevented  so  sweeping 
a  condemnation.  It  is  no  valid  argument  against 
the  utility  of  a  steam  engine  to  say  that  if  you  ask  a 
20-h.p.  engine  to  work  at  200  h.p.  it  will  break  down. 
If,  then,  business  men  know  what  accumulators  will 
do,  why  should  they  ask  them  to  work  to  the  point  of 
breaking  down  ?  If  a  horse  accidentally  falls  and  is 
injured,  or  is  otherwise  injured,  the  individual  car 
has  to  be  otherwise  stssisted.  If  the  company  with 
which  the  Earl  of  Albemarle  is  connected  can 
properly  work  their  acciunulators,  doing  the  work 
as  a  commercial  speculation  with  a  fair  profit,  of  what 
use  is  any  argument  founded  on  "  ifs  "  and  "  buts  "  ? 
The  outsider  says  **No,"the  insider  says  "Yes." 
Whom  are  we  to  believe  V  The  one  wants  to  get  his 
system  in,  the  other  wants  to  prevent  it.  That  is  a 
purely  business  matter,  but  prevention  must  not  be 
obtained  by  misrepresentation. 


CORRESPONDENCE. 

,,  Utjtf  nmn'B  woni  i^  nn  ninn'n  word 
Justice  iiouiU  thut  l>uLh  Iki  boMxd.' 


CHAItaiNG    ACCUMULATOliS. 

Sir, — In  your  iaaua  of  November  13th,  in  an  article 
on  charging  accumulators  from  an  alternating-current 
Byatem^  you  mention  a  system  which  you  say  was 
suggested  by  me. 

1  should  be  obliged  if  you  will  allow  me  to  state  that  I 
remember  having  had  a  conversation  with  a  representative 
of  your  paper  about  a  system  combining  storage  batteries 
with  afternaling-current  distribution,  of  which  I  am  the 
joint  inventor,  but  it  is  a  very  difTerent  one  to  that 
described  by  you  last  week.  I  quite  agree  with  you  that 
the  system  described  is  a  great  deal  too  complicated,  aud 
I  think  it  would  be  even  less  economical  than  an  ordinary 
alternating-current  system  working  under  very  bad 
conditions. — Yours,  etc.  G*  R  B.  PiUTCHKTT. 

London.  W.,  Nov,  19,  1891. 


MAGNETIC  RELUCTANCE.'' 

BY  A.   K.    KENN£LLY, 

{Continued  from  page  Ifl$.) 

Fig.  5  showa  that  the  minimum  reluctivity  for  soft  iron  is 
about  0'15  M.U.,  while  its  initial  reluctivity  is  about  3*0 
M.U.  The  critical  valueof  H  is  aUoin  the  neighbourhood  of  2. 

LIf  any  critical  H  can  be  said  to  exjiifc  for  glass  hard  pianoforte 
wire  it  would  be  in  the  neigbW  *  '5  units,  and  every 

description  of  hard  or  impui  Tith  in  practice 

not  contains  'h  mangands^  '6  its  critical 

H  betwe  These  also  illua- 

*  Paper  ^oui 

nee 


'aper 
,  Ooi 


\  £Qgi- 


trate  perhaps  more  clearly  than  aay  otiiers^ 
features  of  Ewing's  theory  of  matrnetisation. 
the  initial  stage  of  diminishinc"  reluctivity  dunnji 
imaginary  molecular  magnets  are  being  deflected  I 
original  configurations,  then  a  short  critical  xvm 
netisiiig  force  in   which  nearly  all  the  origiBU| 
are  disrupted  at  the  point  of  lowest  relucta&ce;  m 
a  steady   increase   of    reluctance    as    the   ooka 
gradiially    forced    by    increasing     magnetic    £i 
parallelism. 


•  H   •• 


i'ld.  5. 


This  bilinear  characteristic  curve  of  relucdnl 
confined  only  to  iron.  Fig.  6  showa  the 
outlines  in  the  case  of  nickel,  taken  from  the  ol 
of  Rowland  and  Ewing.  Here  the  initial  rehieti 
higher,  and  the  descent  to  the  critical  points  mad 
than  in  iron,  while  the  ascending  lines  are  ako 
nearly  atraight. 

Taking  the  equation  />  =  a  +  iH  in  the 
the  first  term  a  only  disappears  in   one    kno' 
that  of  nickel  under  a  mechanical  stress  of  19 


per  square  millinietre,  or  28,l€01b.  per  sqoais 
seen  in  Fig.  7,  taken  from  Ewing'g  result*.  * 
ascending  curve  prolonged  downwards  almost 
origin.  Consequently  the  tlux  equation  for  I 
would  be 

_H 1  1 

^  -   6H  ~  *  "0000177  ^  ^'^^^ 
"^iix  is  practically  constant   for  any  i 
further  considerable  limita,  rej 
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Entjinetr  for  March  Ist  and  March  Hth  of  that  year. 
The  many  advantage*  of  d'Arsonval  galvanometers  a»  standard 
ammeters  and  voltmeters  were  then  set  forth,  and  deecription 
of  standard  instrumentB  eiveti.    There  wete  several  points  in  the 

f)resent  paper  with  which  be  differed.  In  the  first  place,  ho  would 
iko  to  know  why  galvanometers  of  comparatively  nigh  rewistanco 
wore  used,  and  why  they  were  wouna  with  copiwr?  For  the 
current  measurements,  a  low-resistance  instrument  would  have 
been  decidedly  preferable,  and  both  galvanometers  ouj^ht  to  have 
been  wound  with  platinoid.  The  ampero-metor  would  then  require 
no  correction  for  changes  of  temperature  of  the  room.  He 
enquired  whether  any  special  arran^ments  had  been  adopted  to 
matte  the  defections  of  the  galvanometer  proportional  to  the 
currents.  Putting  curved  pote-piecea  on  the  mnj^uetSi  and  allowing 
the  coil  to  bang  freely  from  the  top  suspending  wire,  would  give 


-^3 

To  Leclanche   Battery^    T 


Pio,  2. 

the  desired  reaalt.  To  illustrate  the  difTerence  in  the  calibration 
curvee  produced  by  these  devices,  he  showed  the  calibrations  of 
two  originally  similar  inetrumonts,  one  of  which  had  been  altered, 
88  above  described,  and  the  other  left  untouched.  The  curve  of 
the  former  instrument  was  straight  for  deflections  all  across  a 
scale  2ft.  6in.  long  within  015  [tercent.,  whilst  in  the  latter  the 
deviation  amounted  to  about  '2  per  cent,  in  the  same  range. 

Replying  to  a  question  from  Mr.  A.  P.  Trotter,  Prof.  Ayrton 
said  the  pcale  distance  of  the  proiK)rtionaI  galvanometer  wiw  6fL. 
Ho  thought  the  authors  of  the  jjajwr  ha*l  overstated  the  range  of 
theiramiHire-moter  hy  giving  it  B«  from  ^o  \xj  l.UM)  ftinj>ore9,  for  the 
former  current  only  £;avo  a  doHoction  of  about  one  thousandth  of 
the  length  of  the  scale,  and,  therefore,  couUl  not  lie  moastired  with 
any  approach  to  accuracy.  Referring  to  the  voltmeter  instrument, 
ho  enquired  whether  the  error  introduced  by  shunting  part  of  the 
potentiometer,  P  (Fig.  4  of  i>aper),  by  the  galvanometer  and  reaist- 
ance,  R,  had  been  allowed  for  ;  in  some  cases  given  in  Table  IL 
neglecting  this  would  introrluee  an  error  of  U"5  \)Ot  cent.     He  wn^ 


Fio.  4. 

of  opinion  that  standard  instruments  for  workshop  or  factory  use 
should  roc|uire  no  constants,  and  no  adjustments  of  resistances 
to  vivry  the  constant,  but  that  different  scalt«  should  bo  used, 
each  graduated  to  read  directly  and  the  resistances  altered 
automatically  by  the  act  of  changing  the  scale.  Such  an 
arrangement  was  fitted  up  three  years  ago  at  tke  Acme  Works, 
six  scales  being  mounted  on  an  hexagonal  roller,  the  turning  of 
which  automatically  inserted  the  proper  resistance  in  aeries  with 
the  d'Arsonval  galvanometer  to  make  the  corresponding  scale  read 
amperes  or  volte  direct.  Only  one  Kcale  was  visible  at  one  time^ 
so  there  was  no  possibility  of  mistake.  Weakening  of  the  maL^neta 
was  compeosaten  by  a  magnetic  shunt  provided  with  a  tine  ocijapt- 
ment.  Speaking  of  the  change  of  sensibility  of  d'Arsonval 
galvanometers  with  time,  he  said  that  of  the  two  instrunieuts  at 
the  Central  Institution  above  reforrod  to,  the  original  form  had 
changed  more  than  3  per  cent,  in  throe  years,  whilst  the  modiBed 
form  ha<i  remained  perfectly  constant  since  the  alterations  were 
made  about  two  years  ago.  The  change  of  sensibility,  he  believed. 
was  due  to  the  oxidation  of  the  German  silver  suspension  wires, 
whilst  the  other  instrument,  being  suspended  with  [ihosphor 
brooxe  strip,  bad  romaiDed  oonetant. 


CRYSTAL  PALACE  ELECTRICAL  EXHlBmCv 
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MEETING  AT  THE   MANSIOX  H'     - 

A  meeting  of  the  Honorary  CooncU  of  Adiiai  n 
with  this  cxhibirion  was  held  at  the  Mansion  Ha^ 
day  afternoon,  under  the  presidency  of  the  Rigfal  E 
Mayor    (Alderman    Evansl.      Amon^    \hr»m    Tstum         l 

W.  E.  Ayrton,   Mr.  Shelford    Bi'^ 

R.  E.  Crompton,  Mr.  J.  E.  H.  Gr,  . 

Prof.  D.  E.    Hughes,  the  T>uke  of     .1  I 

Mr.  W.  H.  Preeoe.  and  Mr.  Alexande' 

The  Chairman  called  u|>on  BCr.    Geoi  ^ 
in  the  absence  of  the  Hon.  D.  J.  Monaon,  cb«>nnaad  to 
Palace  C-ompany,  it  devolved  ujx^n   him  as  defMOy  ^ 
otfer   the   Lord   Mayor   their   cordial    tbanka  for  ini^i 
giving  them  an  opportunity  of  meoting  the»e.     HeW^lt 
on  bt'tialf  of  the  comitany  how   much   indebted  ti«y  wi|i 
eommittee  of  the  Electrical  .Section   of  the  London  " 
(.'ommeroe    for   attending    that    meeting.      It    wia  %  i««h 
augury  for  the  future  of  the  proposed  exhihiUoa     Ha  Uas 
the   secretary    of    the   Crystal    P&liu^e    Company  {lb  * 
Ijardiner)  to  read   the  following  report  of  tlie  iBiwai  % 
honorary  council  and  committee. 

Report  of  DiKErrdit*. 
The  Crystal  Palace  having  been   intimately 
early   introduction   in   thip   country    of  what 
uioiiern  application  of    electric  force,    bv 
exhibition  of  1881,    the  dii-ectom  conai<fer«d  the  «d< 
holding,  when  the  time  should    be    ripe,  a  secood 
furtherance  of  the  scientific  knowledge  and  indoaliy 
portont  subject.     During  the  past  lO  yenrs  eDOmou 
been  made  in  electrical  engineering^,  t^nd  electrioftyka 
the  subject  of  legislation  in  the  Electric    Lighting  AfltoW 
but  although  much  has  been  achieved,  it  is  hi^jpiaU 
the  great  majority  of  the  British  public  are  stul  «M«m# 
vast  extensions  and  present  dcvelopnaente  of  this  importitf 
of  science.     Electric  lighting  in  1H81   iras  commercrUIvm 
only  to  a  limited  extent  ;  after  yeara  of  ecientifie 
ever,   exjieriments    have    culminated      in     importaBt 
and   science   has    now   placed    the    industry  in  neb  » 
that  electrical  engineering   is  CApable    of    unix'vrml 
The  machinery  of  the  former  exhibition    was  oompanli*^ 
and  the  largest  units  of  that  period    have  been  greatir' 
but  what  is  still  more  important,  economy   has  so  modi 
with  this  increase  in  size,  that  an  otficiency  of  80  per 
now  been  increased  to  04 or  06  per  cent.,  thus  making ti 
a  highly  efficient  machine.    The  forthootuing  exbibitiaa 
!\  fax'ourable  op]X)rtunity  for  conducting  t«at  experimsift 
is  believed  that  tests  undertaken  at  the  present  tini«  t..^  • 
Vtedy  will  bo  of  great  service  both   to  the  scientific  v.«i'' 
the  industry  at  large.     The  introduction  of  electrical 
<»as  very  materially  all'ected  the  construction  of  eagiMs 
high-speed  machinery,    formerly  considered  of 
nature,  has  now  develot>ed  into  a  new  tTpe  of  engine,  vitfc  %< 
LTreatly  exceeding  that  in  former  use,  while  theecdoovyB 
:ible  in  every  respect  to  that  of  the  older  tyt:ie«.  The 
time  has  afforded   opportunities    for    introducing  sod 
distributing  ap^mratus  which,  at  the  time  of  thcnrrt 
of  electric  lighting  andtmotive  power,    ifraa  in  an  imi 
The  working  out  of  complete  systems  of  cnlveris  aOL_ . 
of  laying  cables  throughout  our  streets   is  a  matter 
received  most  careful  attention,  and  has   now  k-^ 
advanced  stage  of  perfection.     The  loss  th: 
tion,  owing  to  the  unknown  conditions    by 
towns  would  be  governed,  was  sufficient  to  luak* 
bution  of  electricity  a  subject  of  doubtful   ocon 
duction  and   perfecting  of  the  trftnsformer  syrtcm  o<  "at^i 
alternating  currents  ie  a  matter  of  imnaeuee  impartaaoc^ 
i\s  it  does  a  ready  means  of  applying  ©]»>»  ».  ;^.;».-  \^  ^ 
manner  for  the  lighting  of  large  aresu.  .•  ad* 

apparatus  in  connection  with  house   won 
descent  lamps,  6ttings,  switches,    fuses^    etc.,    has 
imixtrtant   parts  of  a  complete   syatem    on   h   thoreuj 
iiiL^rcial  basts,  and  economy  under  each  head  Has  been 
From  consideration  of  the  above  facte,   the  dfrecton 
that  the  present  was  an  opportune  moment  for  onc^  a^aui 
open  the  Palace  for  the  pur|)OPe»  of  an  ele<'trirnl  exkibitj 
affording  an  opportunity  for  the  public  to  mcc  the  latest 
in  electricity.     The  exhibition  of  1^1  is  reco^iaol  aatl. 
of  electrical  engineering  in  this  country ,  and  it  i?  eonfMenll' 
that  the  exhibition   of    1892    will  be   remo 
showing  that  the  infant  Electra  has  grown 
and   is  capable  of    further    aiding    »C3P'-  - 
world    at    large.     The    fortlicomine    ^\ 
opened   on   January  1,    189*2,   may   he   < 
throe  great-  divisions,  each  of  which  will  1  • 
The  first  division  will  represent  the  mod- 
engineering  as  now  usea  for  cl< 
shown  the  latest  and   most  ai 
|jowerful  currents  of  electricity     i         i 
of    dynamos  for  continuou.s   an>i  ..1t< n. 
powerful  steam  and  gas  engine*  ot  I  iU--^r 

about   1,500  h.p.     The  second  diviMon    will    bw  UevoteilMtt 
utilisation  of  electric  currents  other  than  for  KKhtiw,  n 
transmission  of  ]>ower,  the  application  o!  electrotxMiioc*  to 
lifts,  cranes,  launches,  pumps,  tire  engines,  hasU^e 
mines,  etc.  ;   also  the  uso  of  the  ourroot  far     ' 
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fctin^,     weldinir,     and     the     etoraRe     of     electricity.      The 
I    uiviiiion    will     include     Ifae    f^onoration     and     utilisation 
k|.      electric     current     from     primary    batteries,    in     connection 
^^th     tetephouy      (includiug     switchboards      and      coiiiioctiunK 
i^r    cities),   telegraphy,    as   used   for   land   nnd   submarine  pur- 
fp^mem,  electricity  in  themi>outicM,  and  for  other  purportoff.     The 
k  (MMse  available  for  the  above   purposes,  though   large,  has  boon 
l^.^^vr  applied  for,  and  every  section  of  the  induBtry  will  be  well 
»  'ipreeented.     In  order  to  add  to  the  value  of  the  otlicial  catalogue 
o\)ubit«,  the  direotore  have  decided  to  introduce  dei«criptive 
i     t tele  at  the  oommencement  of  eaob  section.     Tbeiso  articles  will 
^  3  written  in  nontechnical  language  by  an  electrical  engineer  of 
C|>erionce,  eo  that  the   public   may   be  able  to  understand  more 
lUy  the  meaning  of  the  vurioua  exhibits.     Invita&ions  will   be 
sued  to  public  bodiea  tbroup^bout  the  United  Kingdom  to  vi»t 
r\e  ojchibition,  where  the  parious  systems  of  electric  lighting  will 
'«  on  view,  and  in  thia  direction  alone  very  great  saving  of  expense 
>  the  authorities  will  be  effected,  and  other  advantages  must  also 
ocTuo.     The  manner  in  which  the  pro|K)9Hl  for  this  exhibition  ha« 
een  received  and  Kujiportcd  by  electrical  en^rineern,  theat^itftanoe 
^afticipated  from  the  Honorary'  Council  of  Advice,  from   the  com- 
^Bbtee  ap|:>ointe<l  by  the  London  Chamber  of  Commerce,  and  from 
IHb  Institution  of  Klectrical  Kngineora,  all  justify  the  belief  thut 
^'ven  more  interest  will  be  shown  in  the  present  effort  to  popularise 
ieotric  lighting  and  electromotive   power,   than  was  evinced  by 

» public  in  the  successful  exhibition  of  1S81. 
he  Chainmui  said  they  haxl  listened  to  a  very  interesting  report, 
desired  to  say  that  ho  welcomed  them  there  most  heartily  and 
"^CMt  thoroughly,  and,  in  venturing  looflferafew  remarks,  he  might 
^%t  once  say  that  though  ho  could  bring  no  scientitie  knowledge  to 
k>oar  on  the  matter  before  the  meeting,  he  could  at  all  events  bring 
I  ft  commercial  mind  to  bear  on  the  subject  of  electric  lighting.     He 
KV^rded  this  movement  of  theirs  as  very  important,  and  a  stop  in 
Mhe  right  direction.     It  was  not  a  day  too  soon  to  enter  ufxin  such 
|lAO    exhibition,    and    he    would    congratulate   them  on   the    t^tep 
Kpbey    ba<l    taken      Naturally,  the    chief  magistrate    of  the    City 
.>f    London    must    be  considerably    interested   in    what    alToctod 
^tbe  lighting    of    that    great    city.     He    said,    with    very    great 
ret,  tlmt   they   in  the  City  were  and  had  been,  from   vuriou^ 
1,  extremely  backward  in  the  movement.     But  he  truste<l 
the  past  would  be  corrected  almost  immediately,  and  thut 
li^ht  of  the  future,  the  electric  light,  would   be  adopted  in  a 
lliraotical  form,  and  that  they  would  bo  enjoying  the  luxury  and 
oomfort  of  it  soon.     Not  only  was  he  interested  in  the  lighting  of 
|the  City,  but,  as  be  would  shortly  have  to  come  into  residence 
Iftiiere,   ho  wiu*  naturally   very  desirous  to  secure  the  comfort  of 
^electric  lighting  for  the  Mansion  House.    The  highly  interesting 
^xieport  they  had  listened  to  said  that  electric  lighting  in  1881  (the 
Ldlfcte  of  the  tiret  Valace  Klectrical   Exhibition)  *'  was  commercially 
IfSOOOessfal  only   to   a   limited   extent ;    after   years    of    scientific 
.research,    however,   ex|ierimonts    had    culminated    in    im[»ortant 
inventions,  and  science   had   now    placed   tho  industry  in   such  a 
engineering    was    ca|)able    of    univer«il 
satisfactory,  and  oe  took  it  that  tho 
they  would  shortly  see  would  go   to  confirm  this  state- 
ment.    The  ro|K>rt  went  on  further  to  state  that  it  was  confidently 
believed  that  tho  exhibition   of    \S^2  would   be  remembered   in 
history  at*  showing  that  the  infant  Klectra  fmd  grown  to  years  of 
maturity,  and  was  cajtablo  of   furthei'  aiding  science,  commercet 
And  thu  wurld  at  large  ;  thut  the  forthcuiiiing  oxhtbiliun  would  be 
opened  on  January   Ut,    It^U'i,  and  would  be  divided  into  three 
f|p?eat    divisions,    each     of     which    would     be     subdivided    into 
!  sections.      It   was  also   worthy   of   note   that    the    re(-H>rt  spoke 
of  tho  Hpaoe  available  for  exhibits,  though  largo,  as  having  oeen 
over  applied  for.  and  every  section  of  the  industry  would  be  well 
I  represented.      It   concluded    by  saying    that   descriptive  articles 
would  be  (wlded  to  the  catalogue,  and  that  these  articles  would  be 
[Written  in  nontechnical  language  bv  an    electrical  engineer  of 
■■  experience,  so  that  the  public  might  be  able  to  understand  more 
fully  tho  moaning  of  tho  various  exhibits.     So  far  as  be  could 
judge,  they  seemed  to  intend  to  enter  into  that  exhibition  with 
careful  thought  and  attention,  and  that  it  was  thoir  desire  to  mako 
it  a  thorough  success.     They  had  his  best  wishes,  as  reprosonting 
the  citizens  of  London,  that  it  might  be  a  success,  and  anything 
that  bo  could  do  as  chief  magi«trate  to  assist  the  movement  would 
b«  forthcoming  on  his  part  most  readily  and  sincerely.     He  would 
now  call  upon  Mr.  Preece. 

Mr.  W.  H.  Preeoe  said  he  hod  been  asked  to  bring  before  the 
meeting  a  pro[>o8ition  or  a  modo  of  considering  the  best  way  of 
making  tho  forthcoming  exhibition  of  scientific  value.  During  tho 
post  10  years  very  great  progrcas  had  been  made  both  sciontitically 
and  practically  in  applying  electricity  not  alone  to  the  purposes 
of  lignt.  which  at  the  present  moment  was  probably,  after  tho  Lord 
Mayor's  remarks,  in  everybody's  mind  ;  but  also  in  transmitting 
speech  to  distant  places,  in  utilising  tho  waste  [)oweis  of  nature, 
and  in  the  ^hapo  of  a  new  child  that  was  going  to  perform  a  very 
imi}Ortant  function  in  the  future — viz.,  tne  dovelopmont  of  heat 
in  places  where  tho  modo  of  [iroducing  it  now  was  most  objection- 
able. In  the  exhibition  they  would  have  moDt  of  these  thiugt* 
bronght  before  them.  In  fact,  the  practical  amplications  of  elec- 
tricity to  tho  wants  and  purposes  of  noankina  soomod  only  to  bo 
Limited  by  the  Inventive  genius  of  those  engaged  in  studying  this 
wonderful  science,  and  the  limit  of  the  demand  for  these  applica- 
tions seemed  to  be  tho  ignorance  of  tho  public.  It  wuh  by 
educating  tho  public  in  tho  knowledge  of  such  applications  that 
exhibitions  of  this  clas«  seemed  to  do  more  gooa  than  anything 
else.  An  exhibition  like  that  at  the  Crystal  Palace  took  the  place 
very  much  of  an  educational  establishment,  whilst  oxi^erts  had 
the  means  through  them  of  studying  tho  urogreas  made  by  other 
people  here  ancf  in  other  coantriee.    It  bad  boon  the  foahioa  tx) 


inventions,  and  science   had 

position   tl)at   electrical   engii 

fadaptation."     That  was  very  i 

exhibition  they  would  shortly 

'««kAnt.         ^k^   f«^iknrf.  u/anf.  nn   fii 


call  these  exhibitions  international,  and  in  1481  that  at  the 
Crystal  Palace  was  so  called.  This  word  had,  however,  vory 
much  drop|ie<l  out  of  fatihion.  Tho  exhibition  at  Frunkfort 
was  callud  international,  but  it  really  was  national.  These 
exhibitions  were  becoming  far  more  national  than  international. 
This  one  at  the  Pahice  would  be  niitional,  nnd  would  afford  Knglish 
engineers  an  opportunity  of  comparing  progress  without  the  deter- 
rent effects  of  foreign  tariffs.  Tney  had  to  show  as  far  aa  possible 
the  developments  of  electricity.  They  had  also  to  show  the 
etBciency  which  had  been  secured.  But  they  had,  more  than  all 
this,  to  bring  forcibly  before  the  scientinc  and  commercial  world 
the  economy  that  been  attained  in  electric  lighting.  They,  who 
had  so  (jften  f/O  sjionk  of  the  relative  merits  of  gas  and  electricity, 
frequently  had  their  statements  doubted,  because  they  wore 
unsupported  by  the  opinion  of  those  who  were  actual  users  of 
electric  light.  When  he  said  there  that  electric  light  was  now  as 
cboap  as  gas,  many  in  that  room  would  doubt  his  statement.  If  they 
did  doubt  it,  they  had  simply  to  oak  their  f riouda  who  had  adopted 
electric  light,  ana  to  compare  theirout-of-i^KKketexpenses  for  electric 
lighting  with  the  same  exi»en8os  for  gas,  and  the^  would  find  the 
dilioionco  between  tho  two  to  bo  practically  n%L  Now,  it  was 
sulliciont  to  say  thut  electric  light  introduced  no  danger,  no  noise  ; 
that  it  filled  a  room  with  brilliiLDt  rays  of  light  practically  without 
beat,  that  there  was  no  smoke  or  dirt  from  it,  and  no  vitiation  of 
the  air  (users  breathed  pure  air),  and  thut  there  was  no  destruction 
of  book  bindings.  In  bringing  these  matters  before  the  public, 
the  proposed  exhibition  was  going  to  perform  a  very  important 
function  indeed.  The  object  was  a  sanitary  one,  and  they  could 
not  too  strongly  enforce  uix)n  tho  Lord  Mayor  and  the  City  autho- 
rities the  fact,  that  it  really  waa  a  movement  as  great  am  that  for 
the  purification  of  water  which  they  had  before  them  when  they 
endeavoured  to  force  electric  light  upon  their  constituents.  To 
speak  mora  of  the  scientific  side  of  the  question,  they  wanted 
to  see  how  far  practice  had  kept  (mce  with  science  at  the  forth- 
coming exhibition.  The  rejwrt  spoke  of  certain  test  experi- 
ments being  mode  with  exhibits  at  the  exhibition  and  their 
value.  He  should  propose  the  apfiointment  of  an  expert  com- 
mittee of  12  gentlemen,  whose  duty  it  would  be  to  perform  very 
much  the  function  of  the  juries  in  former  exhibitions.  It  was  not 
intended  to  form  a  series  of  juiies  to  go  through  tho  various 
exhibits  and  allot  me<JaU.  What  the  prize  was  to  be  he  did  not 
know,  but  what  they  had  to  do  now  was  to  see  that  the  efforts  of 
English  engineers  compile*!  with  the  requirements  of  science,  that 
tlieii'  apparatus  was  tho  most  efficient  and  economical  that  could 
bo  produced.  For  that  purpose  they  wanted  test-rooms  well 
ecjuipped  with  apparatus,  and  a  committee  to  carry  out  these 
tests  who  should  bo  above  suspicion,  and  as  to  whose 
ability  to  carry  out  the  work  there  should  bo  no  doubt. 
With  that  object  he  had  been  disked  to  propose  that 
a  committee  be  formed,  consisting  of :  Prof.  W.  GryUs  Adams, 
n.Sc.  F.R.S.  ;  Prof.  W.  E.  Ayrton,  P.R.S.  ;  Major  P.  Cardew, 
R.E.  ;  Prof.  W.  Crookos,  F.R.S.;  Sir  James  N.  Douglass.  F.R.S.  ; 
W.  U.  Ej'son,  Ej*u.  ;  Prof.  D.  E.  Hughes,  F.R  S.  ;  Gisbort  Kapp, 
Esq.  :  Prof.  A.  B.  W.  Kennedy.  F.R.S.  :  \V.  H.  Preece.  Esq., 
F-R.S.  :  I'rof.  J.  Perry.  D.Sc.  F.R.S..  and  Prof.  Silvanus 
TJiompwon,  1).  Sc. ,  F.  R.  S.  His  proposition  was  that  these  gentlemen 
flhoulfi  be  formed  into  such  a  committee  to  carry  out  the  object 
referred  to. 

The  Duke  of  Marlboroagta,  in  speaking  to  tho  proposition,  said 
there  was  no  doubt  that  this  was  a  vory  im|Jortant  epoch  in 
electric  lighting.  They  were  within  view  of  the  development  of 
a  groJit  industry,  which  in  its  time  would  take  as  high  a  position 
OS  gas  had  done  in  former  times  for  the  same  purpose.  No  doubt 
the  formation  of  the  proposed  committee  would  give  to  the  forth- 
coming exhibition  on  instructive  chanicter  which  would  be  valu- 
able.  By  its  moans  they  would  afterwards  learn  wliat  were  the 
results  given  bv  the  machines,  and  what  their  product  and  etficiency 
was.  He  would  not  go  so  far  as  Mr.  Preece  in  saying  that  they 
could  produce  the  electric  light  at  the  same  price  as  gas,  but  he 
would  say  that  the  time  was  rapidly  arri\'ing  when  they  would  do  so. 
If  they  could  erect  a  centre  of  energy  of  sufficient  size  to  be  able 
to  tight  a  liiree  area,  no  doubt  the  primai*y  cost  of  producing  that 
energy  would  be  very  much  lessened,  and  therefore  they  might 
exjject  when  they  had  stations,  not  with  3U.(XX),  but  several 
hundred  thousand  lights,  that  the  cost  would  be  very  largely  re- 
duccfl.  Therefore  he  was  quite  sure  electric  light  oompaDiss  were 
going  to  make  very  substantial  profits  on  their  undertakings.  Since 
the  exhibition  of  1881  thoy  had  made  enormous  strides  in  tho  pro- 
duction of  electrical  energy,  and  they  owed  a  debt  of  gratitude 
to  the  gentlemen  who  hod  worked  out  the  problems  thereof 
in  their  laboratories.  They  could  now  give  commercial 
men  certain  data  which  they  could  take  with  confidence, 
and  on  which  they  could  build.  They  could  aak  the 
public  to  subscribe  to  these  undertakings  with  a  feeling  of  com- 
plete confidence  thut  tho  result  would  bo  satisfactory  to  tliose  who 
invested  money  in  them.  The  City  had  taken  tlie  lejid  in  encou- 
raging the  electric  lighting  industry,  «nd  it  was  now  interested 
in  probabW  one  of  the  greatest  probloms  which  had  over  been 
started.  It  had  not  only  given  a  franchise  to  a  public  company 
for  tho  private  lighting  of  otlices  and  houses,  but  had  been  public- 
Bpiritod  enough  to  put  the  street  lighting  in  thoir  hands  also.  Ho 
hoped  tho  com|>any  would  have  the  pleasure  of  making  its  first 
start  in  private  lighting  with  tho  Mansion  House.  There  was  a 
great  deal  of  work  to  bo  done  before  the  streets  could  be  properly 
lighted,  owing  to  the  diiliculty  of  finding  room  for  the  cables 
beneath  them.  The  lighting  would  be  a  matter  of  time,  and  he 
proceeded  to  argue  that  if  tljo  pubUc  and  the  City  authorities  (tho 
Commissioners  of  Sewers  had  been  indulgent)  would  not  harry 
the  company,  tho  chances  of  the  work  being  an  entire  suooess  ta 
the  end  would  be  greater.     As  Co  the  comnutteo  to  be  appointed 
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npas  we  manafacfcuro  it  ham  been  declared  bo  bo  do  infringe- 

be  Ediaon  paten ts,  and  wo  nrefree  now  to  ^oour  way  without 
ge,  vithont  boinf^  donounccd   in   advortUc-mcnts  and  con- 
I  infringer*,  without  our  cuetoiners  being  threatoncd 
Iing8|  and  without  we  ourselves  bein^  threatened  with 

[the  event  of  our  boinR  found  guilty  of  infringement. 

laces  the  German  buainesB  in  an  entirely  different  position 
t  it  was  in  before.  As  the  ]>ireclorB  fuiy  in  the  report, 
.re  now  enfr^ed  in  the  consideration  of  the' beet  way  to  tako 
&ge  of  the  tavonrnblo  jKxition  thus  created  in  fiermany'* 
he  difference  between  worktn|^  iti  freedom  and  working^ 
ins,  and  although  tho  nature  of  the  German  law 
t  the  {lenaltieH  upon  i>eoplo  who  are  wrongdoere  in 
irk,  as  it  were,  and  without  knowlodgo,  arc  generally 
Ight,  when  they  have  been  warned  that  they  wyro 
vrong  by  legal  notice,  if  they  continue  eo  to  do.  they 
to  bo  pretty  heavily  salted.  And  that  Is  our  position, 
i  this  litigAtion  began  doveral  yearK  ago,  and  although  we 
Q  making  Swan  lamt>8,  we  had  always  before  uh  tho  fear  of 
lamsgcs.  1)uring  tiie  hu<t  year  or  two  we  huvo  leurnod  a 
y  litigation,  yob  wo  wore  fearful  that  some  abstruse  [x>inte 
turn  against  us,  so  we  held  our  hands,  and  did  not  push  our 
18  as  we  think  it  might  have  been  pushed,  ana  as  wo 
\y  ahull  pufh  it  now.  Then  the  next  ])aragraph  in  tho 
m  about  our  little  investment  in  Partj*.  Tht*ro  tho  same 
t  ifl  going  on  as  to  thcso  patentJ>,  and  about  the  timo  thoy 
isome  decision  will  be  come  to.  That  is  about  the  English 
rasinoBs.  Tho  com(>aiiv  there  Is  not  doing  very  well  because 
re  in  litigation,  and  during  that  litigation  everybody  can 
unpj,  and  there  is  a  cutting  of  rates  going  on.  It  is  very 
le  and  poesiblo  that  that  state  of  tnmgs  may  terminate 
or  later.  The  French  comL>anics,l  suppose,  will  come  losome 
understanding,  because  tnereis  no  particular  object  in  men 
their  brains  and  their  money  to  manufacture  things  and 
m  at  a  price  that  leaves  no  profit.  It  mav  go  on  for  a  short 
ut  it  is  bound  to  find  its  cure,  even  with  fools.  That  brings 
fcfae  end  of  the  report,  but  I  would  make  this  observation. 
«n  Company,  you  see, have  now  got  into  a  peculiar  position, 
ve  divested  ourt^elvcH  of  any  care  or  trouble  about  the 
2  of  our  British  t)atenls,  and  we  did  that  in  virtue  of 
8  shares,  or  cjvpittil  rather,  held  in  the  Kdinon-Swan  United 
ay.  I  don't  know  whether  honourublo  proprietors  npprociHte 
at  Company  is  doing  very  well,  that  in  all  probability  it 
[the  future  at  all  events,  be  tolerably  well  off.  Like  other 
ties,  they  have  got  to  face  the  ditTerent  state  of  things 
rill  arise  when  the  protected  period  runs  out.  That  wc  have 
1.  We  have  laid  our  plans  and  eslublishe-d  our  policy  upon 
at  we  must  make  hay  while  tho  sun  shines.  That  is  to 
)  must  make  the  best  lamps,  we  must  get  the  largest 
,  and  establish  the  beat  reputation,  and  at  the  end  of  that 
ith  ample  means  and  gooa  connections,  we  must  take  our 
with  other  people.  Iithat  policy  is  justifiod  by  the  result, 
1  find  ourselves  in  a  position  to  make  as  good  a  lamp  as 

made,  probably  better  than  most  lamps.  We  shall  tind 
36  in  possession  of  a  great  many  customers  who  wilt  not 
e  tempted  to  change,  With  the  capital  we  have  in  hand 
1  be  enabled  to  profluco  these  lamps  at  a  price  as  low  or 
Imh  other  {>eopIe  can,  and  therefore  shall  be  enablerl  t-o  sell 
f  price  with  a  profit.  In  fact,  it  will  thon  moan  a  small 
m  a  large  quantity,  instead  of  a  largo  profit  on  a  small 
y.  And  you  wUl  participate  in  that  pudding  to  the  extent  of 
8.  Vou  are  the  largest  shareholders  in  the  united  com- 
We  parted  with  our  business  in  France  for  i'.3t>,48(^  and  they 
t  to  make  a  light  for  it.  But  they  are  very  jwwerful  people, 
anch  are  not  as  methodical  and  biiHitiesA-like  as  we  are. 
"0  more  sciontitic  and  more  logical,  but  not  so  practical, 
ill,  I  daresay,  bo  able  to  tako  care  of  themselves ;  at  all 
I  hotjo  so.  Then  the  only  other  thing  is  this  Gorman 
B,  ana  this  may  be  a  more  or  less  im[>ortant  factor,  acoord- 
the  future,  in  prorx>rtion  to  its  mugnitudo  it  was  an 
Dgly  troublesome  ana  difficult  matter.  Now  that  is  settled, 
refore  it  is  just  worthy  of  considomtion  whether  it  is  worth 
»r  the  purpose  of  administering  that  portion  of  the  business, 
}ther  part  being  admiDistered  for  us  either  by  tbo  Kdison- 
r  the  French  Company — whether  it  is  worth  while  keeping 
Bparate  company  and  machinery  for  that  purpose,  Vou 
hat  we  said  before,  that  when  the  litigation  was  over  itwould 
Qnt  to  consider  whether  the  Edison-^^wan  Compiuy  in  Kngland 
lot  absorb  upon  fair  terms  the  outlyincr  busmeas  and  assets 
ly  of  tho  Swan  Company.  Thoy  nave  a  considerable 
of  money  and  other  things  in  hand  which  could  be  utilised 
Bdison-Swan  Company  just  as  well  as  by  the  Swan  as  a 
B  administration.  Of  course  there  is  no  j^iossibility  of 
f  into  details  about  the  matter  now.     The  KdiiHjn-Hwan 

Swan  Company  are  a  united  body,  but  though  united  they 
of  two  part8.  and  although  in  Britain  they  have  Absolute 
'  of  business,  in  a  question  of  buying  and  selling  a, 
UBineas  they  might  not.  We  have  on  our  Board 
len  imported  into  the  happy  family  from  the  Edison 
ly  who  are  largely  interested  in  it,  and  they  repre- 
emsolves  and  their  co*partnora  in  tbo  Edison  C^ompuny. 
6  have  gentlemen  oonnected  with  our  Boar<l  who 
rgely  for  themselves  and  represent  largely  the  interests 
Iwan  Company,  and  we  have  thought  it  well,  in  order  that 
jbt  be  prepared  at  some  early  date  to  consult  the  pro- 
on  details,  to  oak  two  of  these  gcntlomon  on  either  side  to 
td  consider  the  question  of  fusing  the  Swan  Company,  or 
aking  over  the  assets  and  outatanding  business  of  tlie  Swan 
jT  not  already  provided  for,  upon  some  terms  that  will  be 
Bd  to  the  proprietors  of  both  companies.     It  is  in  good 


hands,  and  now  the  litigation  is  over  in  Gennany  it  should  not 
take  long  to  come  t<o  some  conclusion.  We  honestly  think  that  the 
timo  bos  gone  by  when  it  is  necessary  to  carry  on  the  Swan 
Company  as  a  serrate  concern  merely  for  the  sake  of  conducting 
tbo  German  business.  On  the  other  hand,  the  Swan  CV)mpany 
must  consider  that  the  German  businessmay  turn  out  very  valuable 
and  worth  oonducting.  Tho  only  question  is  whether  it  is  worth 
while  to  keep  up  the  Board  to  conduct  a  small  business  when  it 
might  be  done  by  our  partners,  the  Edison-Swan  Cora[>any.  I  hope 
that  principle  may  commend  itself  to  proprietors.  I  will  now  more 
that  tho  report  and  accounts  for  the  year  ending  30th  Scptembori 
1H91,  be  received  and  adopteil. 

This  was  seconded  by  Mr.  F.  B.  Loyland. 

In  roply  to  a  shareholder,  tho  Chairmaa  said  that  their  patents 
had  nearly  three  years  to  run  in  Britain.  As  to  the  German  litiga- 
tion, all  that  had  been  determined  was  that  the  Swan  patent  waa 
not  an  infringement  of  the  Edison.  They  had  never  got  so  far  yet 
OS  to  CNtablisn  tho  Swan  patent  as  a  patent,  and  ho  did  not  suppose 
they  over  would.  He  tnen  put  the  motion,  which  was  carried 
nnanimously. 

The  Chairman  then  pro|X>8cd  tho  declaration  of  the  11  (>er  cent. 
dividend  Occlusive  of  the  interim  dividend  already  distributed), 
explaining  the  somewhat  complex  manner  in  which  it  worked  out 
i>er  share  as  between  partly-paid  and  fully-paid  shares.  The 
figures  for  tho  ordinary  part-[)aid  shares  are  5b.  7|d.  per  share, 
and  for  the  fully-paid  shares  6s.  *lid.  per  share. 

This  was  seconded  by  Mr.  F.  R.  Leyland,  and  carried  unani- 
mously. 

The  Gbalrman  said  the  next  business  was  the  re-oleotion  of  the 
retiring  director.  Mr.  J.  W.  Swan,  whose  name  was  so  well  known, 
and  whoBO  services  to  the  Company  had  been  very  considerable. 
He  hod  so  identified  his  name  with  the  Swan  Company  that  it 
seemed  almost  a  matter  of  course  that  he  should  be  re-elected, 
apart  from  considerations  of  fitness  and  a  large  holding  in  tho 
Company,  and  as  everyone  knew  great  inventive  as  well  as  great 
business  capacity.  He  would  like  the  proposition  to  come  irom 
the  body  of  the  meeting  rather  than  from  the  Board. 

Mr.  J.  C.  Stevenson.  M.P.,  as  one  who  had  been  connected  wdtb 
Mr.  Swan  as  chairman  of  the  Newcastle  Board,  and  had  deiUt  with 
the  matter  of  his  lamp  from  the  first,  begged  to  pro(>ose  his  re- 
election as  director. 

Mr.  Arthur  Tooth  Boconded,  and  it  was  carried  unanimously. 

Mr.  Swan  thanke<l  the  meeting. 

The  auditors,  Messrs.  Walton,  Jones,  and  Co.,  having  been  re- 
elected, a  unanimous  vote  of  thanks  wrh  accorded  to  the  Chairman, 
who,  in  reply,  stiid  that  jierhape  it  was  not  assuming  too  much  to 
say  that  if  they  had  had  loss  heart  or  less  brain,  and  if  they  had 
not  bad  the  essential  condition  of  success,  together  with  the 
sup|K>rt  of  those  whom  they  represented,  thoy  would  nob  have 
overcome  their  diOiouUids  so  suocessfuUy. 


TIVERTON. 


The  following  is  the  text  of  the  Borough  Surveyor's 
report  to  the  Council ; 

To  the  Electric  Lighting  Committee  of  the  Town  Council. 
Gentlemen, — In  presenting  to  you  my  second  report  on  the 
subject  of  electric  lighting.  Ihave  considered  it  advisable  for  the 
i^ake  of  convenience  to  incorporate  the  substance  of  my  first  report, 
dated  December  1st,  18D0.  I  have  obtained  information  on  the 
subject  of  electric  lighting  from  various  towns  in  Great  Britain, 
which  I  have  arranged  in  a  tabulated  form,  and  in  accordance  with 
your  instructions  have  visited  various  electric  lighting  stations  in 
London  and  other  towns,  and  observations  on  the  difleront  systems 
employed  will  be  found  in  the  report. 

PnofiREss  OP  Electric  LioiirrNo. 

Public  electric  lighting,  while  it  has  mode  enormous  progress  in 
America  and  other  ports  of  the  world,  has  boeu  a  movement  of 
slow  growth  in  Great  Britain.  No  doubt  the  reasons  for  this  are 
the  great  amount  of  vested  interests  it  has  to  contend  with  from 
the  fact  of  so  many  of  the  gas  lighting  undertakings  being  in  tho 
hands  of  corporations  and  of  local  com[Minio8  ;  and  also  on  account 
of  the  severe  regulations  of  the  Board  of  Trade  and  Acts  of  Parlia- 
ment, which  were  promptly  passed  for  the  protection  of  the  various 
interests  involved,  and  of  those  working  and  using  electricity  for 
public  and  private  purposes. 

This  delay  has,  however,  had  its  advantagee  :  it  boa  allowed  the 
systems  employed  to  pass  through  the  experimental  stages  and 
their  comparative  morits  to  be  more  accurately  determined  ;  it  has 
^iven  time  for  tho  apparatus  employed  to  reach  a  high  stage  of 
development  and  to  oc  improved  ooth  in  the  direction  of  efficiency 
and  economy  ;  and  bos  given  an  op[x>rtunity  for  those  now  about 
to  engage  in  electric  lighting  enterprises  to  work  upon  the  experi- 
ence gained  by  others ;  and!  feel  bound  to  state  in  regard  to  the 
latter  point  that  I  have  had  every  facility  placed  in  my  way  by 
officials  of  companies  and  electrical  engineers  in  my  enquiries  in 
reoard  to  the  various  systems  now  in  use. 

There  are  at  prej«ent  but  few  towns  In  Great  Britain  that  are 
lightctl  by  electricity.  They  are  Taunton,  Bamet,  Waterford, 
Leamington,  Bath,  Bacup,  Bamsley,  Cambridge,  Fareham, 
Lynton,  and  Lynmouth,  Weybridgo.  and  some  districts  in  London. 
Portions  of  tho  following  towns  are  also  lit  by  electricity  :  Chelma* 
ford,  Eastbourne,  <>alway,  Blackpool,  Groonock,  and  Newcastle* 
on-Tyne.  In  tho  following  towns  there  are  central  stations 
successfully  carried  on  for  the  purpose  of  private  lighting  Ccaoat  ol 
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ELECTRIC  UGHTING. 


System  of  Liohtixo. 


Arc  lamps. 


Incandescent 
lamps. 


11 


II 


«2 


:| 


Na  C.r.   Perhr. 


Continuous  low-presaure  three-wire 

High-tenaioD  alternating-carroat 

ContinuouB,  aleo  alternating-ourreat 

Brush  series  and  transformerfl 

Thomson-Uou£tOQ 


Affi         3treetfl  :  Tbomson-Houston 
Private:  Brush,  alternating 
Thomtton  •  Houston 


50 


81 


1,000       — 
1,200       — 

2,000       lid. 


per  ann. 
1,200  25  7  6 


No.  C.P. 
1,500    16 

CO 

4,000 

ISO 


Per  hr. 


20 
16 
32 


/28 
\56 


6 
71 
None 


0*3d. 

0-6d 
per  nnn. 
15  2  14  0 
32  5    8  0 


Co. 

Co. 


Co. 


JO, 

and 

>piy 


Co. 


Thomson- Ho  aston 

Th  omson  -  Ho  06  ton 
Thomson-Houston 


Direct-current  arcs  and  transformers 

Brush 
Lowpreseure 

Anglo-American  Brueh 
High-tension,  alternating-current 

with  tranfiformera 
Mordey-Victoria,  alternate-current 

with  transformers 

Altornating-curront  with  tronsfrn'ra 

continuous-curreob  low-pressure  and 

storage  batteries 

CoDtinuouB-ciirrent,  low-pressure 

115  volte 


Thomson-Houston,  with  Mordey 
alternators 


21     1,200       — 

None 

perann.22  10  0 
29     1,200       lid. 

per ann.  22  0  0 
34     1,200      l-6d. 


per  ann. 22  10  0 
\9    2,000       — 

per ann.  35 
16     UOOO 
I, '200 


0  0 
3id 

id. 


None 

per  ann, 
1,500  42  0  0 


per  ann. 

1.000  £9 tol3 


Higb-tensiOD  parallel 


low-tension,  direct-current  and 

secondary  batteries 

Low-tension,  120  volts 

Low-tension,  direct-current 


l/-pr.c.p.  pr.onni 


86    20       — 

193    16       — 
per  ann, 
1     36     6  0  ( 


112    20\   ann 

1  200/  2  5  0 
212    32\   ann. 

2  60/2  6  10 


16      8  0'12d. 

per  ann. 

25    20  3  0  0 


l/-pr.c.p.pr.ann. 


730     17       - 


0-4d, 
10<K}012&ld0-4d. 


Underground 
Overhead 

Underground 

Overhead 
Underground 

Both 
Underground 

Overhead 

Overhead 
Overhead 

Overhead 

Underground 
Overhead 

Underground 
Underground 


Underground 


Overhead 


Underground 
Overhead 


£fitfaiated  £600  per 
year  more  than  gas 
for  the  limited  area 


£724  more  than  gas 

About  the  same 

Double  light, 
2|  tiroes  greater 
Double,  out  80 
much  more  light 
About  the  same 
Never  lighted  by 

gas 
Noarlv  same,  but 
have  better  light 

E.L.  £652,gaa£220 
E.L.  £200,gae£4(K> 


6d.  per  unit 

6d.  per  unit 

8d.  per  unit 
8d.  per  unit 


6d.  per  unit 
1/-  per  c.p.  per 
annum 


10  p.c,  leea  than  gas 


1/-  per  c.p.  per 

annum. 
8d.  per  unit 
9d.  per  unit 

I/-;  to  be 
reduced  to  lOd. 

lOd.  per  unit.  — 
5d.  per  unit 


4Jd.  per  unit 


7d.  per  unit 
6d.  per  unit 


per  c.p. 
.annum. 


per 


7d.  per  unit 
Same  aagas 


..cored 


.^e  work*  as  the 
.-^«  battcrie**  in  readiness 
..*at  IS  grc^atcftt.  The  battoriea  then 
during  the  day,  and  flo  OAHint  the 


ne  power  ifi  keeping  up  the  eunply  ;  the  batteries  will  aleo  foed 
mains  during  the  night  after  tne  hoavieat  part  of  the  lighting 


lut  olT,  in  the 


1 


all-night  lighting. 


-w  *.*,jji  by  this  system  that  the  lighting  of  the  greater  number  of 
towns  ifl  nfTected,  and  its  advantages  aopear  to  be  great.er 
adaptability  to  the  vai'ious  retjuirements  of  the  majority  of  towns, 
airaplicity  of  machinery,  and  lees  cost  of  inBtallation. 

While  admitting  that  in  many  townp,  especially  those  containlpg 
dense  areas,  where  the  greater  cost  of  installation  is  necessarily 
nob  the  moat  imj^ortant  item,  the  low-prefisuro  flyetom  is  the  most 
suitable,  I  am  of  opinion  that  the  high-pressure  altomating- 
ourrent  system  is  the  one  more  likely  to  be  found  best  for  the 


%n  elootrlo  lamp  for  UgbttBg  and  signalling  at  sea 
and  land  and  for  deep-sea  lislilBg.  William  C!ordon 
Potter  and  Charles  Midgoloy,  8,  Middle-pavement, 
S'ottin^ham. 

in  eleotrlo  cable  seating  for  lasting  In  the  cable  for 
tionae-to-hoas«  supply  for  laying  la  the  wiroa. 
IV'illiam  Gordon  Potter  and  Charles  Midgeley,  8,  Middle- 
lavement,   Nottingham. 

mproTements  In  ma^notio  separators.     William  Durant 
9ol]'man,  6,   Brcam's-buildin^ti,  London. 
inprovemonCa  In  and  relating  to  oondolts  for  aleotrlo 
sonduotors.       John     Charles     Love,      4r>,     Southampton- 
ouildings,  London.     (Complete  specification.) 


I  SOI. 
I06d.  Oaa.  electrto  light,  etc..  lamps.     Brookes  and  Word.     8d. 
1905.  Dlatrlbutlng  elootrlo  ourrents.     Atkinson.     8d. 
12709.  Kleotric  dUtrlbatiou.     Foilbogen.     6d. 
1350.3.  Kleotrlo  maohlnoB,  oto.     Dobrowolsky  and  others.     Ud. 
14388.  Kleotiic  motors.     Dymond.     (Gutman.)     8d. 
14633.  Conneotlng  elootrlo  wires.     Shiols.     8d. 
147&1.  Djmamo-olectrlo     generators,     cto.        8d.       Thompson. 

(.VlrLaughlin.) 
16522.  Kleotrlcally  soldering  metal.     Thompson.     (Coffin.)     6d. 
16526.  Xlsstrlo  aro  Umps.     Lake.    (Tweedy.)    44. 
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ELECTRIC  LIGHTIN(J. 


Do. 

Co. 


r 


Co. 
Co. 


System  or  Lxounyo. 


Continaoua  lowproaaure  three-wire 

High-tension  alternating-current 

Continuous,  also  alternating-current 

Brush  Mries  and  transformers 

Thomson  -  Hoaaton 


Streets  :  Tbomson-Honston 

Frirate:  Bruah,  altemnting 

Thomson  -  lio  aston 


Thomson -Houston 

Tbomeon  -  Hous  ton 
Thomson-Houaton 


Ooi  Direct-current  arcs  and  transformers 

aC.  Brush 

X  Low-pressure 

Anglo-American  Brush 
High-tension,  alternaliug-current 

with  transformers 
Mordey-Victoria,  alternate-current 

with  branaformers 

Alternating-current  with  traosfrn'ra 

continuous-current,  low-pressure  and 

storage  batteriefl 

Continuous-current,  low-pressure 

115  volts 


Arc  lampe. 


No.  C.P.  Perhr. 

0    1.000  — 

50    1,200  — 

2,000  l^d. 


per  ann. 
1,200  25  7  6 

1.20O       — 


None 

perann.22  10  0 
20     l,t200       14d, 

perann.  22  0  0 
34     1,200      l-tid. 


perann.22  10  0 
19     2,000       — 
eraDn.35    0  0 
1. 000       3id 
1.200         id. 


Incandoecenb 
lamp«. 


No.  C.P.  Perhr 

1,600    16       — 

50    20       — 

4.000    16       — 

190    32       — 


/2S  0-3d 

\56  0-6d 
per  ann, 

e    15  2  14  0 

71     32  5    8  0 

None  — 

H5    20  — 

193    16  — 

1 


perann. 
36     5  0  0 


None 
per  ann. 
1.500  42  0  0 


\   ann. 
/  2  5  ( 


112    20 

1  200 
212    32\   ann. 

2  50/2  6  10 


ii 

ll 


16      8  0'12d 

per  ann 
25    20  3  0  0 


ply 


Thomson-Houston,  with  Mordey 
alternators 


High-tension  parallel 


Low-tension,  direct-current  and 

secomlary  batteries 

Low-tension,  120  volta 

Low-tension,  direct-currant 


per  ann. 
1,000  £dtold 


l/-pr.c.p.  pr.ann 
1        300       — 


Underground 
Overhead 

Underground 

Overhead 
Underground 

Both 
Underground 

Overhead 

Overhead 
Overhead 

Overhead 

Underground 
Overhead 

Underground 
Underground 


Underground 


Estimated  £600  per 
^ear  more  than  goe 
or  the  limited  area 


£724  more  than  gas 
About  the  same 

I>oubIe  light, 
24  times  greater 

Double,  but  so 
much  more  light 
About  the  same 
Never  lighted  by 

gas 
Nearlv  same,  but 
have  better  light 

£.L.£652.(ras£220 
£.L.  £200.ga8£400 


I 

a 
•c 


l/-pr.c.  p.  pr.ann. 


730     17       — 


0-4d. 

1000012&160'4d. 


Overhead 


6d.  per  unit 

6d.  per  unit 

8d.  per  unit 
8d.  per  unit 


6d.  per  unit 
1/-  per  c.p.  per 
annum 


1/-  por  c.p.  per 

annum. 
8d,  per  unit 
9d,  per  unit 

1/-;  to  be 
reduced  to  lOd. 

lOd.  per  unit. 
5d.  per  unit 


Underground 
Overhead 
Underground 


10  p.o.leee  than  gae 


i^d.  per  unit 

7d.  per  unit 
6d.  per  unit 


1/*  per  a  p.  per 

annuQL 


7d,  per  unit 
Same  as  gas 


H 


OuscRVATiofis.  —  A.  E.L.  16,000  o.^).,  and  gas  after  11.30;  gas  alone,  926  cp.  B.  Experimental  onlv.  C.  Private 
lighting  onlv.  D.  Tender  for  lighting  streets  not  accept^,  as  it  would  coat  double  price  of  gae.  £.  Only  in  um 
in  N.B.  Railway  Station.  F.  No  public  lighting.  0.  Tried  E.L.  soma  years  ago,  but  was  given  up ;  too  ooetly  s 
E. L.  company  formed.     H.   E.L.  company  formed. 

[N.B. —Wo  have,  owing  to  space  required,  left  out  columns  utattng  the  number  of  hours  per  annum  the  lamps  run,  the 
date  of  i>rovisioTial  order,  the  motive  |X)wer  used  (it  is  steam  with  two  or  three  exceptions,  whore  water  power  ia 
used),  toe  demand  for  such  lighting,  and  the  date  the  lighting  commenced. — Eo.  ^.S.] 


The  low'tenaion  direct-current  system  presents  an  absolute 
lorn  from  danger,  but  the  enormous  increase  in  the  size  of  the 
•er  distributing  mains  precludes  ite  economical  use,  except  in 
ely-crowded  areas  of  large  towns ;  it  is  in  operation  at 
Lford,    St.    Jamea    and    Pall    Mall.    London,    Liverpool,    and 

This  system  enables  a  smaller  plant  to  do  the  work,  as  the 
nes  run  all  day  and  charge  the  storage  batteries  in  readiness 
he  dark  hours  when  the  output  is  greateat.  Tho  batteries  then 
out  tl)o  electricity  stored  during  the  day,  and  so  oasist  tho 
no  iMwer  in  kuopin^r  up  tho  sunply  :  tho  batteries  will  also  feed 
naniB  during  the  niL;hl  after  tho  heaviest  part  of  the  lighting 
ut  oflf,  in  the  case  urall-night  lighting. 


The  disadvantage  of  this  method  of  lighting  is  the  great  cost  of 
installation,  owing  to  the  high  price  of  tho  storage  batteries  and 
heavy  charges  for  renewals  ;  it  is  in  operation  at  Chelsea  and  at 
ICensinf^ton,  London. 

3.  Itu  by  this  svstem  that  the  lighting  of  the  greater  number  of 
towns  is  effected,  and  ita  advantages  appear  to  be  greater 
adaptability  to  the  various  requirements  of  tne  majority  of  towns, 
simplicity  of  machinery,  and  lees  cost  of  installation. 

While  admitting  that  in  many  towns,  c«[>cciaJly  thoae containing 
dense  areas,  where  tho  greater  cost  of  inslalUtion  is  necessarily 
not  tho  most  im[i«)rtant  itoni.  the  low  pressure  system  ia  tho  most 
suitable,  I  am  of  opinion  that  the  high-pressure  alternating 
current  system  is  the  one  more  likely  to  be  found  best  for  tho 


L 
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requirementa  of  this  lown.  I  base  my  opinion  of  its  suitability 
apon  the  success  that  Has  attended  ita  use  at  the  towns  where  1 
hare  seen  the  system  in  operation. 

I  hnve  seen  the  various  systems  in  operation  at  the  foUowiDg 
stations,  of  which  a  brief  description  may  be  of  interest : 

(I.)   LoW-TeVSIOV    DlKKCT-CrRRENT  SVSTKM. 

Si.Jameaand  Pall  ^fall,  London. — This  ia  a  typical  station  on  this 
system  and  is  eminently  suitable  for  such  a  closely-confined  area,  the 
company  having  powers  for  supplying  the  parish  of  St.  James, 
Weet-tnin^tcr.  The  dynamos  are  supplied  by  Messrs.  Latimer, 
Clark,  Muirhead.  and  Co.,  and  Mewrs.  Siemens  Bros,  and  Co.,  and 
when  complete  there  will  be  V2  ?et«  of  engines  and  dynamoe.  I 
ascertainea  that  the  coPt  of  productiDn  per  unit  sold  at  7d.  was  an 
follows:  Coal,  Hlld.;  sufiorintendenoe,  Ol^Gd.;  wages,  r42d.; 
sondries,  0-4Id.— toUl,  31d. 

(2,)  HiohTensiok,  UiRECT-CimRKyT,  WITH  SzoosDARV  Batteries. 

Chfinm^  Londoji.  — This  is  a  station  worked  on  the  principle  of 
occumulatora  in  sub  stations  at  various  eonvenicnt  |K>int8  in  the 
district,   which    are    charged  at  high   pressure  from  the   central 

frenernting  station,  the  current  being  discharged  from  the  accumu- 
ators  at  low  pressure.  The  work  of  the  accumulators  is  supple- 
mented by  continuous-current  tranaformera,  and  feeding  mains  are 
run  to  various  points  on  the  discharging  circuits.  The  mains  are 
laid  in  a  network  and  are  all  underground.  The  generating 
machinery  was  supplied  by  the  Brush  Electrical  Engineering 
Company,  the  wiring  by  the  Callender  Bitumen  Company,  and  the 
accumulators  by  the  Electric  Power  Storage  {'ompany. 

KttunngtoHj  London. — The  system  adopted  hero  is  \*ery  similar 
to  the  one  previously  described  at  Chelsea,  but  the  accumulators 
are  not  subdivided  at  various  points.  I  may  say  that  I  have  never 
seen  such  brilliant  and  satisfactory  illumination  as  at  Kensington, 
the  lighting  there  having  an  exceedingly  beautiful  effect. 

(3.)    HIGH-PkHSSURE  ALTERNATINfJ    CrUKENT. 

Sardinia •I'trtetj  London.— k  station  of  the  Metropolitan  Electric 
Supply  ComiMiny.  The  whole  of  the  plant  has  been  laid  down  by 
the  Westinghouee  Electric  Lighting  Company.  It  is  a  very  com- 
plete and  typical  station  on  the  alternate-current  transformer 
Bystom.  The  dynamos  are  of  the  VVeetinghouse  alternate  current 
type,  and  the  wires  aro  laid  uuderground.  The  lighting  ia  used 
for  private  purposes  only. 

^fM  Brompton,  Londf>n.—'The  Kensington  station  of  the  House- 
to-Houso  Electric  Light  Company.  This  is  a  splendidly  eauipped 
station,  the  whole  of  the  dynamos  being  uniform,  of  the  Lowrie- 
Parkor  type,  with  Lowrie-ftall  converters.  The  wires  are  under- 
ground, and  the  lighting  ie  at  presontconfined  to  private  purposes. 
H'eybridfjej  .Surrey. —The  streets  of  this  town  had  never  pre- 
viously to  being  lighted  by  electric  light,  been  lit  at  all  ;  they  are 
DOW  lighted  by  111  incandescent  lampa  of  92  c.p.,  each  lamp 
burning  from  du^k  to  I  a.m.,  and  coating  £2  j»er  year,  or  £222  for 
the  totioLl.  I  think  the  lamps  ai-e  too  far  a[jart  to  give  the  proper 
eflPect ;  such  lighting  would  not  be  good  enough  for  Tiverton. 
However,  the  fault  is  in  tlie  fewness  of  the  lamps  and  not  in  the 
lighting  station,  which  is  admirably  iitted  with  two  dynamos  of 
the  Thomson- Houston  type  by  Messrs.  Ij&xng^  Wharton,  and 
Down,  the  engines  being  duplicate  vertical,  comfxmnd,  of  !•*  h.p-, 
by  Browett  and  Lindley.  The  wii-ee  are  overhead,  and  the  glow 
Iam|>s  tixed  on  brackets  l.lft.  from  the  ground. 

WokiHff,  Surrey. — At  present  only  private  lighting  is  carried  out 
at  this  town  ;  the  streets  are  not  liglited.  The  plant,  capable  of 
supplying  2,000  16-c.  p.  lani(j«,  was  manufactured  and  erected  by 
Messrs.  Woodhouse  and  Kawson.  The  dynamos  are  of  the 
Kingdon  typo,  which  aro  claimed  to  be  capable  of  working  arc 
and  inrandeiscvnt  lam(j«  at  the  same  time  on  ditferont  circuits,  and 
so  obviating  the  necessity  of  dynamos  epocially  for  arc  lamps. 

Farehain,  Hampshire.. — Tliis  town,  which  is  about  the  same  size 
as  Tiverton,  is  very  othciontly  lighted  entirely  by  electric  light — 
arc  lamps  in  main  thoroughfares  and  glow  htmps  in  side  streets. 
Tbp  ini>mi"''»-»oT>  in  tht*  m^in  fitrcets  is  all  that  can  be  desired,  but 
i.jiie.     The  glow  lamps  do  notap[>car  to  nave  t^..  -•— ^^  not  manifest  to 

of  the  same  caudle-f>ower,  and  judging  from  this  exuinpiu  i 
rSm  inclined  to  doubt  the  wisdom  of  replacing  gas  lamps  by  gtow 
lamps,  unless  the  candle-iK}wor  is  much  Increased  or  they  are 
placed  closed  together,  or  tor  the  same  reason  as  at  Fareham,  so 
that  all  the  lighting  may  be  8uj>pliod  from  one  source.  The 
dynamos  are  suppUcu  by  Messrs.  Laing,  Wharton,  and  Down,  and 
the  wiring  is  overhead.  The  cost  of  lighting  is  almost  the  same  as 
formerly  by  gas,  but  as  regards  the  main  streets  is  immensely 
superior  to  gas.  The  lighting  is  done  by  a  local  company  paying 
a  aividend  of  5  per  cent. 

Bonmtmou/h.  —The  lighting  station  is  two  miles  out  of  the  town, 
and  is  so  placed  for  convenience  of  coal  sidings,  being  adjacent  to 
the  railway.  The  engines  and  plant  have  been  manufactured  by 
the  Brush  Electrical  Engineering  Company,  and  the  dynamoe  are 
of  the  Mordey»V  ietoria  alternate-cn  rrent  ty [»«.  The  capaci  ty 
of  the  station  is  equal  to  4,0(J0  to  o,U4)0  lO-c.p.  lamps,  and  ia 
worked  by  a  local  oomimny.  The  lighting  is  used  at  present  for 
private  purposes  only,  but  the  station  will  be  equal  to  the  public 
lighting  of  tno  town  when  reqaired  ;  the  wires  are  overhead  with  a 
few  exceptions. 

Taunton,  Somf.rti^t. — The  pioneer  town  of  public  electric  lighting. 
This  town  was  tirnt  lighted  hvo  years  ago  The  first  lighting  station 
being  too  small  for  the  ro()uircments,  u  new  station  hiut  been 
erected.  The  electrical  plant  has  been  laid  down  on  the  Thomson- 
Houston  system,  by  MessrR.  I^ing,  Wharton,  and  Down.  A  small 
Elwell-Parker  plant  charges  ticcumulntors  in  various  parts  of  the 
town  for  motive  power.     A  portion  of  the  streets  of  the  town  are 


ea»^^| 
JitfM 


hghtod  by  31  arc  Uraps  at  about  100  yard# apart; 

lighting  is  said  to  be  about  double  that  of  tfaegitl 
but  this  is  more  than  comi>eo8ated  for  by  the  en 
is  a  very  good  demand  for  private  lighting,  aid   - 
themselves  greatly  in  favour  of  the  ught.     The 
a  ehare  capital  of  £20,000,  and    has  paid  5  psr  n 
and  6  per  cent,  the  second  year. 

Hath,  Sonttr»ft  —The  principal  streeU  are  veOM 
Umpa.  The  Tbomson-HoustoD  plant  laid  down  fcyl 
Wharton,  and  Down  is  used  for  the  arc  lighting,  m 
for  incandescent  Uimps  are  tho  Mortley-Vic<ons  tl 
plied  by  the  Brush  Electrical  Engineering  Cunni 
are  underground,  and  the  cost  of  the  light  is  aWi 
more  than  gas. 

Extttr,  Devon.--This  station  at  present  #U] 
for  private  purposes  only.  Thirty  arc  and  ab 
cent lam[)6  are  in  use;  the  Thomson -Honatoa  4] 
for  arc  lighting,  and  the  Brush  system  for  ioa 
The  concern  is  worked  by  a  lockl  company,  mli » 
£25,000  in  £10  shares,  and  the  comjjany  do  their  ovqi^ 
and  sell  fittings.  The  station  is  fully  ocjuipfed  M  ^ 
than  double  the  present  output,  and  all  toe  machuKf}! 
cnte.  Tho  electric  lighting  oompaniee  at  Taoota^  ~ 
Exeter  owe  their  existence  in  each  coae  to  the 
H.  W.  MiiHsingham. 

LyntnoMJh  and  Lyiitoii,  Ihx'Ofi. — This  is  a 
public    and  ]>rivnte  lighting  by  incandeeceeft 
iamjH*  being  of  32c.p.  and  2u0  c.p.     The  plant 
Hruf^h  Electrical  Engineering  Company,  and  thed; 
Monley- Victoria    alternators;    pow^r   is  obUuned' 
14in,  in  diameter,  developing  200  h.p.,  worked  by 
Kivor  Lynn,  having  a  fall  in  a  30in.  pipe  of  95ft. 
been  carried  out  by  Mr.  Green,  of  Okenampton. 

La  HI'S. 

The  lamp  generally  used  for  street  liebting  .  -^-^ 
lamp  of  1,000  cp.  to  2000  cp.,  ueually  l,*J(IOc| 
iiicitndescunt  lamps,  of  fromS  cp.  to  30  cp.,  boilf 
for  private  lighting. 

Incandescent  lamps  of  18  c.p.  and  32  c.p.  have 
lighting,  [but   have  not  proved    satisfactory.     F< 
streets  the  plan  of  using  arc  lamps  in  the  maia 
incandescent  lamps  in  side  streets  and  at  poiati 
is  needed,   answering  well  where  proper  atteni' 
situation  of  the  lamps. 

Tho  charge  made  for  an  arc  Iamr>  of  l,20(i<i{k 
per  lamp   per  hour  at  Galway  to  3^a.   at  Kastboofi 
to  £^  per  lamp  per  annum,  and  for  incandesoeot 
\>er  annum  for  10  c  p.  at  Bath,  to  the  oaore  oaosl 
candle-[H:>wer  per  annnm. 

The  price  by  meter,  according  to  tho  Bosird 
from  4^d.  at  Newcastle  to  lOd.  at  Eaatboai 

Most  of  the  earlier  installations  trere  laid  do« 
wires,  but  the  great  danger  and  obstruction 
well    as  their  unsightliness.   has  led    to   stj 
underground  wires  are  now  being  laid  down  i 

I  luay  mention   Bath  as  a   very    ^ood   in 
lighting  of  which  is  well  laid  out  wita  the  ' 

VVhilo  I  ho[)e  Tiverton  will  never  be  ao  disfl 
have  been,  and  that  tho  Council   will    not 
in  the  town,  there  would  not  be  the  object-ion  WT 
between  the  lighting  station  and  the   town,  in  I 
station  being  situated  at  some  distsknoe  from  the  1 

PoWEB» 

Steam  power  for  working  the   machinery 
and  in  all  cases  said  to  be  perfectly  eatiafacti 

Water  (lower  is  used    with   sucoess    at    Olc 

Galway,  and  Greenock.     I   believe    that 

obtained  from  the  Rtvcr  Exe  sufficient  for  the  poi 

this  town,  and  if  so,  an  immense  saving   in  coal. 

power  ujti^-M.iance  will  be  the  result  ;   the  on' 

dry  summer,  whbi.^"»  available,  will  be   for 

if  this  is  found  to  be  so,  a  o'.:rhting  will  bo  a 

an  auxiliary,  which   would   be  ver^f^ain  phkut  oimUJ 

requiring  to  be  done  to  the  water  Tnachiner^vi  •»»    "  " 

At  any  rate,  the  question  is  such  an  important  < 

the  Council  will  act  wisely  in  fully  investigating  Gbe 

If  water  power  be  used,  the  lig^htiag   stalioo 


strong  J 


some  miles  up  or  down  tho  river— this  ;indepexuiaotl| 
wiring  the  distance)  will  be  no  serious  ditficulty.  Ail 
the  lighting  station  is  two  miles  from  the  town'  sod 
is  felt.  ' 

I  have  enquired   into  the  question  of   gas  eogint 
not  made  of  sulficiont  capacity  for  town   lighting 
of  engines  are  used,  nor  can  they  compete  wit£  < 
can  be  produced  at  from  Is.  to  Is.  6d.  per  1,000  fi 
Economic    Gas  Company  claim    to   be  able  to  prod 
(mode  by  i)a88ing  superheated  steam  and  airthroutf 
or  coke)  at  an  equivalent  to  thia   price,    but   in  m^ 
small    units    of    engine    [wwer    rendering    go    mm' 
necoBsary  is  fatal  to  its  use  for  central  ntation  work 

The  jwwer  required  for  driving  the  dynamos  for 
from  4  h.p.  to  I  h  p.  per  I,(Kl0cp,  of  Ujiht  proflua 
will  drive  about  10  16-c.p.  inoandoecent  lampe. 

Tho  horse-power  nnpiired  for  such  a   pLuit 
purpose  of  this  town  for  some  years,  say,  30  ai7 
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eooent  lampi,  would  be  from  75  h.p.  in  the  tammer, 
the  winter. 

CoMi-ARiaoK  OP  Cost  with  CUa. 

3n  of  the  coBt  with  that  of  gas,  although  a  qnestion 
tanco  in  coniidcring  the  advisability  of  ombarking  on 
making,  is  one  of  oxtretnedifficulty  and  complexity,  bo 
laving  to  bo  taken  into  account  in  making  the  corn- 
mount  paid  for  each  illuminant,  the  amount  of  light 
,  and  the  rolalire  adaptability  or  usefulness  of  the 
linating  purjK)sea,  are  all  points  that  must  bo  carc- 
;  but,  taking;  all  things  into  oons  id  oration,  it  seems 
jetab^ished  by  the  ex|»erience  of  most  towns  that  the 
It  of  public  lighting  by  electricity  exceeds  that  of 
the  light  given  is  much  more  intense  and  useful  for 
ation.  At  the  same  time,  I  must  instance  one  case — 
mm,  a  town  of  about  the  same  si/c  as  Tiverton— 
iblio  lighting  is  carried  out  very  efficiently,  in  my 
tbout  tbe  same  cost  ea  the  former  charge   for  gas 

pRoviaioNAL  Obdkb. 

out  the  terma  of  the  {jrovisional  order,  there  are  two 
efore  the  Council :  (I)  To  carry  out  the  lighting  of 
mselvee.  (*2)  To  transfer  their  powers  under  the 
a-  persons  for  a  specified  term,  with  the  power  of 
le  end  of  the  term. 

f  duty  to  strongly  recommend  the  Council  for  the 
I  adopt  the  tirst  alternative  ;  everyday  improvements 
and  machinery  are  being  made,  and  a  public  body  is 

readily  alter  appliances  and  methods  as  ie  a  tnimii- 
)pany,  who  are  at  all  times  in  the  market, 
id  that  the  Council  advertise  for  ollun*  from  irersona 
to  undertake  the  iwwcrs  of  the  provij*ional  order  for 
inn»  the  undertakers  to  specify:  1.  The  system  or 
propose  to  employ.  2.  The  chargen  they  intend  to 
e  date  on  which  thoy  will  commence  the  lighting. 
on  which  the  Cnr[>orfition  mny.  at  the  expiration  of 
chose  the  pliint  belonging  to  tho  undortakorf*.  Or, 
itonoe  of  the  Council,  n  local  com|umy  might  ha 
i  town,  to  whom  the  fKDwera  of  tho  order  could  be 

er  details  as  to  the  lighting  of  other  towns  may  be 
I  the  tabulated  statement  I  have  prepared  (see  pp. 
and  with  a  ho]>e  that  the  information  laid  before  them 
1  to  the  Council  in  this  most  im|X)rtant  matter. — I 
a,  youFs  obediently, 

J.  SiDDALLs,  Borough  Surveyor. 
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No^tcmbkh  16. 
lo  spiral  lamp  for  general   lighting  purposes  for 
iy  ooTTlaffoa,  tramoors,  and  oabs.     William  Uordon 
and     Charles     Midgoley,     S,     Middle-^iavement, 
igham. 

vements  In  gravity  control,  as  applied  to  olecttio 

Xing    instmmenta.       WilUam     Alfre<l    CrouU     and 

John   Payne,   1,   River  view,  The  Terrace,   Barnes, 

remeata  In  dynamo  bmaliaa.      James  Dickson  and 

.  Coorgo  ShafKJOtt,  4,  South-street,  Finabury, 
n. 

NOVEUBEB   17. 

rementa  in  Inoandasoent  electrical  lamps.    James 

ion,  'A,  Xft«sington-rofid,  Hamjistejul,  London. 
remonts  in  tolepbono  closets,  and  otber  struotorot 

it  is  desirable  that  they  should  bo  praottooUy 
-proof.  Thomo-s  Woighi'l,  6,  Lord-Btreet,  Livt;i(>ool. 
remonts  in  or  relating  to  welding  or  working 
•  elootrically.  William  Thilli^ts  Thompt^on,  0.  I»rd- 
Liverpool.  (Charles  1*.  CoUin,  United  States.) 
lete  specification.) 

vements  in  or  relating  to  welding  or  worldAg 
I  eleotrioally.    William  rhilli[»ji  Thompson,  0,  l^rd- 

Liverpool.     (Charles  L.  Collin,  Uiiitcil  Hutes.) 
rementa  In   telephonic    transmitters.      Alexander 
70,  Market-street,  Manchester. 
remonts  in  or  connootod  w^lth  eleotrto  are  lamps. 

BruoHwick  Barton,  M,  Southampton-building.^, 
n.  (William  Jandus,  Unitetl  State**. ) 
wtrio  lamp  for  lighting  and  signalUng  at  sea 
ind  and  for  deep-sea  fishlog.  William  Gordon 
and  Cliarles  Midgeley,  8,  Middle-i>avemeat, 
gham. 

KJtrlo  cable  seating  for  laying  in  the  cable  for 
t4^honse  supply  for  laying  in  tho  wires. 
m  Gordon  Potter  and  Charloa  Midgeley,  S,  Middle- 
ent,   Nottingham. 

foments  in  magnotie  separators.     William  Durant 
m,  6,   Brcaoi's-buildings,  London. 
rements  in  and  relating  to  conduits  for  eleotrle 
Dtors.      John     Charles     Love,     45,     Southampton* 
i|^,  London.     (Complete  specification.) 


19968. 
19971. 
19972. 
19975. 

20033. 

20059. 
•20063. 

*-9K>7S. 

20109. 
20111. 

20139. 

20144. 

20215. 

20217. 

20226. 
2</230. 
20234. 

20247. 

20257. 
2l>279. 


190:i4 
2IWRS 
21116 
21224 


10611. 

19iK5. 

12799. 

13.503. 

1438H. 

14633. 

147C4. 

16522. 
16626. 


Improvements  in  eleotrle  motors  and  dynamos.  Martin 
CharlcM  Burt,  115,  Cannon-street,  London.  (Complete 
specification.) 

Improvements  in  or  oonnooted  with  elootrloal  measuring 
and  Indicating  apparatus.  Erhard  Ludwig  Mayer, 
Norfolk  House,  \oifolk  atreet,  I^ndon. 
A  new  or  improved  device  for  varying  the  resistance  in 
telephone  circuits.  Erhard  Ludwig  Mayer,  Norfolk 
House,  Norfolk-«troet,  Lonrlon. 

Improvements  in  and   relating   to   eleotrio   are   lamps 
or   lighting  apparatus.     Frederic    Victor   Maquaire,   3, 
Avenue  du  Maine,  Paris,  France. 
NOVEMIIKK    IM. 
Improvements     in     eleotrio      alarum      clocks.      Jamos 
NicholU,  Ix)wtown,  Fudsey,  near  Leedp. 
Improvements   In  multiple  switchboards  for  telephone 
exchanges.     Cuillaumo  Arnaud   Nutu'biium,  29,  Ludgato- 
hill,  London.     (Louis  Mandroux*  Franco.) 
Improvements  in    dynamo-electric  machiaee.      Samuel 
Oickinson     WilUamB,     Moorlioch    House,    Clytha    Pork, 
Newport,  Monmouth. 

An  electric  gondola.  Joeaie  Hutchinson,  11,  Furnival- 
Btroet,  London. 

Improvements  in  the  nse  of  transformers.  John 
Ambrose  Fleming  and  Reginald  Thomas  Dudley  Brougham, 
28,  Southampton-buildings,  London. 

NoVE.MliKK    19. 

An  improved  antomatio  and  eleotrio  oheok*tUl.      Robert 

(lay  and  William  Henry  Jackson,  5,  Clover  Hill-terroco, 
Halifax. 

Improvements    in    electric     swltohes.       Wilson    Henry 
Sturgc,  12,  Cherry -street,  Birmingham. 
Improvements  In  methods   of   electrical    distribution. 
John    Hall     Hidor,    Tho     Nortiiern     Tolograph      Works, 
Halifax,   Vorkrihirt*. 

Improvements  in  electric  signals  or  indicators.  John 
Thomaa  (iont,  Alwyn  Walter  Stuveley,  and  Isaac  Hardy 
Parsons.  4,  South-street,  Finsbuiy,  Ijondon. 
A  new  or  Improved  system  of  oommnnlcatlng  vlslblo 
signals  and  establishing  clectrloal  and  telephonic  con- 
nection between  central  town  and  district  stations,  and 
mechanism  and  appliances  connoctod  therewith 
Chitrles  Kggar,  1H5,  Buchanon-street,  (ilasgow. 

NOVKMBRR    20. 

Improvements  relating  to  eleotnoal  machines  and  to 
reversing  and  interrupting  apparatus  for  use  in  con- 
neotion  therewith.  CorneUu8  Bennott  Harness,  11, 
SoutlmmptonbuildingB,  London.  (Complete  fl|}ocification.) 
Improvements  in  dynamo  maohlnes.  Joseph  Sinclair 
Fairfax,  433,  Strand,  London. 

NoVTCMllKU  21. 

Improvements  in  arc  electric  lamps.     Thomas   Barnet 
(irant,  Irt,  <Jcorge-^treet,  Mannion  House.  London, 
Improvements  in  electric  arc  lamps.     John  Hall  Rider, 
Northern  Telegraph  Workn,  Halifax. 

A  method  of  and  apparatus  for  telephonio  transmis- 
sion. Erhard  Ludwig  Mayer,  Norfolk  Houeo,  Norfolk- 
street.  London. 

Improvoments  in  solenoids,  particularly  applicable  to 
automatic  sound  signalling  apparatus,  but  which  may 
also  be  used  for  other  electrical  purposes.  John 
Stirling  Yulo  and  Charles  Kerr  Marr,  62,  St.  Vincent- 
street,  Glasgow. 

An  improved  eleetrio  arc  lamp.  William  PhilliDa 
Thoinpson,  (i,  Lord  street,  Liverpool.  (La  Com|kagnie  ae 
rindnstrio  Electrlque,  8uccet*aor  and  reproaontative  of  La 
Society  dAppareillage  Klectrique,  Switzerland.  (Complete 
specification.) 

Improvements  in  eleetrio  cables.  Coorge  Gallon 
Molbnifth  Hardingham.  101  Floet-stroet,  London.  (The 
firm  of  Felten  and  Guilleauuo.  Gerauny.) 


SPECIFICATIONS  PUBLISHKD. 
1890. 

Kleotrlcal  testing  apparatus.     Jones  and  others.     6dL 

Dynamo-electric  machines.     Leigh.     (DoHroKiers. )     8d. 

Eleetrio  arc  lamps,     tiay  and  Hammond.     Hd. 

Telophonlo  oirooits.     Abel.     (Socic*tti  Gun^role  des  Tele- 

phoiiL'H  and  another.)     Kd. 
1M91. 
Gas.  eleotrio  light,  etc.,  lamps.     Brookes  and  Ward.    8d« 
Distributing  olcotrio  onrrents.      Atkinson.     8d. 

Eleotrio  distribution.     Feilbogon.     (VI. 

Electric  machlnos,  etc.     l^obrowolsky  and  others,     lid. 

Electric  motors.     Dymond.     (Gutman. )    8d. 

Connecting  eleotrle  wires.     Shiels.     8d. 

Dynamo-eleotrtc     generators,     etc,        8d.      Tbompaon. 

(McLjiUghlin.) 

Eleotrioally  soldering  metaL     ThompeoD.     (Coffin.)    6d. 

Eleetrio  arc  lamps.     Lake.     (Tweedy.)    4d. 
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ELECTRIC    COMPANIES. 


The  specimen  table  given  below  shows  certain  information  we  desire  to  make  complete,  and  we  shall  be  glad 
readers  will  assist  us  by  sending  sucb  information  as  they  may  be  able  to  give, 


Name. 


Address. 


Managing  Director  or 
Goneral  Manager. 


Manager  or  Secretary. 


Electrical  Engiue«. 


Acme  Electric    

Acton  Hill  Works 

Bessbrook  and  Newry  Tramway... 
Binniugham  Electrical  Supply  ... 

BirmiDgham  House-to-Houso 

Blackpool  Tramway 

Britisli  Insulated  Wire 

British  PrnpulRion     

Brush  Electrical  Engiueering 

Callender's  Bitumen  Cable  

Camberwell  and  Islington  

DevoQuhiro  Electric  Light  

Ohagford  and  Dorou 

Chelsea  Supply 

City  of  Louaou  Bruab  Station  ... 
City  of  London  Electric  Lighting 
City  and  South  London  Railway.. 
Crompton  and  Co. 

DeFon  and  Cornwall 

Kastboarne  Electric  Light  

East  Ooast  Electric  Ligtit     

£diaon-8wau 

Electric  CoDstruotion  

Electric  Installation.... 

Exeter  Electric  Light  

Fareham  Electric  Light  

Foreign  and  Colonial  E.P.S 

Fowler- Waring  Cables 

General  Electric     

General  Electric  Power  &  Traction 

Gordon  and  Go 

Hastings,  etc.,  Electric  Light 

Henley\  W.T 

House-to-Uouse  Electric  Light  ... 
India  Rubber  and  Gutta  Percha... 

International  Okonite 

Keys'  Electric    

lifting.  Wharton,  and  Down   

Laurence,  Scott,  and  Co 

LiYorpool  Electric 

LondoQ  Electric    

Manchester  Edison-Swan 

Metropolitan  Electric  

Newcastle   and    District  Eieciric 

Light 

Newcaatle-ou-Tyne  Supply 

Norwich  Electric 

Notting  HiJl  Electric  Light     

Phosphor  Bronze 

St.  James's  and  Pall  Mall  Electrio 

Light  

Siemens  Bros,  and  Co 

Soutbaitiptim  Electric  Light  

Taunton  Electric  Light     

Westminster  Supply 


Ferdinand-street,  N.W 

Acton,  W ..... 

Bessbrook,  co.  Armagh     .... 

Dale  End,  Birmingham   ...... 

39,  BennettVhill,  B'ham    ... 

Blackpool   

Proflcot,  Lanes, 

'  Victor-Toarl,  Holloway,  N.  ... 
49,  Queen  Victoria-st.,  E.C.... 
101,  Leadenhall -street,  E.C... 

5,  Victoria-street,  S.W 

5,  Victoria-street,  S.W.     

Chagford,  Devon   

Draycott-place,  Sloane-square 
Bankside 

1,  Groat  Winch  ester -street  ... 
46,  King  William-street,  E.C. 
Mansion  House-buildings,  E.  C. 

2,  Conrtenay-st.,  Plymouth... 

Eastbourne 

5,  Victoria-street.  S.W 

100,  Victoria-street,  8. W.  ... 
Worcester  House,  Walbrook. . 
4,  Great  Wincheater-st,  E.O. 

Exeter 

Fareham 

4.  Great  Winchester-st.,  E.U. 

52.  Victoria-street,  S.W 

71,  Queen  Victoria-at.,  E.O... 
36,  New  Brood-street,  E.C.... 

11,  Pall-mall,  S.W 

Earl-street^  Hastings    

27,  Mftrtin's-lane,  E.O.     

Richmond-road,  S.W 

106,  Cannon-street.  E.C 

99,  Queen  Victoria-st,  E.C... 
122,  Charing  Croaa-rd..  aW. 
B'i\,  New   Boud-slreot,  W.... 

Gothic  Works,  Norwich   

15,  Highlield-st,,  Liverpool... 

3,  Adelphi-tcrraoe,  W.O 

14,  St.  Ann's-sq.,  Manchester 

1,  Waterloo- place,  S.W 

38,     Graiuger-streot     West, 

Newoas tie-on -Tyne  ......^ 

Pandon  Dene,  Nowoaatle-on- 

Tyne 

Norwich 

fl,  Austin  Friars,  E.0 

87,  Sumner-street,  S.E.    

Maaons'-yord,  Duke-at.,  S.W. 

12,  Quean  Anne'sgate,  S. W. 

Southampton 

Taunton  

32,  Victoria-atrapt.  S.W 


Ronald  Scott  .. 
J.  C.  Vaudrey 


B.  Broadbont... 
J.  B.  Atherton 

S.  Laniherfc 

E.  Garcke  

T.  Callcnder  ... 
V.  D.  Cooper... 
V.  D.  Cooper.. 


Major-lieneral  Webber. 


T.  C.  Jenkins..  

J.   F.    Albright,  H.  E. 
Crompton    

H.  W.Wiikiliaon'..'."! 

V.   D.  Cooper 

S.  Flood  Page „ 

J.  Ebb-Smith,T.  Parker 

G.  OfTnr  

H.  J.  Massingham     ... 
Capt.  J,  Rfiuisay    


A.  E.  Mavor  

G.  Btnswanger  .. 
R.  Mactiherson  ., 
W.  J.  Kivington 
H.  M.  Baker 


Francis  Teague 
C.  N.  Russell... 
H.  Harri.son  ... 
W.  Christian  ... 
A.  H.  Gibson  ... 
E.  Hondley... 


B,  Broadhartt 

3.  Lambert 

B.  Mclnglu  .. 
R.  Molnglia  ., 
a.  H.  Reid..  . 
S.  J.  Olner 


J,  C.  Bull   ... 
H.  H.  Smith  , 


K.  R.  Reeves  

O.  Murray 

H.  Towner 

R,  Mclnglia 

S.  Flood  Page..... 

F.Walton   

E.  SUblea    

H.  W.  Michelmore 

A.   Blake 

E.  Stobles  

D.  Stephens    


R.  Hammond.... 

M.Oray  

A.  V.  btcpbeus  . 


C.  J.  Wharton  

—  Scott  

A.  B.  Holmes     ... 

W.'p!"j."Fft'weus  '.'.'. 
E.  S.  Claremont    ... 

Hon.  G.  A.  Parsons 

R.  C.  Jackson    


W.  G.  Mackenxle 
H.  Sinclair 

F.  E.  Burton 

G.  Sutton    

H.  Wink  worth  ... 

W.J.Tyler    

P.  J.  Bordoaaa    .. 
G,  Waudrus    .„ .. 


A.  F.  Armstrong  ... 

B.  H.  Collins 

Major  C.  B.  WaUcr 

J.  E.  Sharpies    

E.  0.  Owen 


J.  Patterson 


Dr.  Hopkinson. 


M.  Hoboyd  Smith. 

W.  D.  SandwelL 

J.  S.  Raworth,  R.  P.  Sell 


W.  J.  MoSwaeney. 
W.  H.  Tasker.H.  TalU 
B.  Deakin. 

RMott.  J.  ILOraalb 


a.  W.  Wilkift-son. 

T.  Parker. 

T.  P.  Wilmshurrt. 

H.  Musgrave. 


Albion  T.  Soell. 
T.  Tomlinson. 
E.  T.  Mere«r. 


R.  K.  Gray. 
A.  Reckeuziuu. 
W.  B.  SUUog. 

F.  Bailey. 

W.  O.  Hunter 


J.  Heskech 

G.  B.  Kcnnett   ..  , 

W.  H.  Fox 

R.  Lagurwell  


J.  Strick 

L.  Lotitllor  S.  Kaiser^  A.  Sabine.. 

J.  T.  HiimUton 

H.  J.  Massingham F.  C.  llostock    

Capt.  Bax    F.  lago    « 


S.  Dobflon. 


G.  W.  Aldridge. 
H.  E.  Hunt. 
Fiod  Kennedy. 


NEW  COMPANIES  REGISTERED. 

Railway  Kleotrioal  Fog  Signal  Syndloato,  Limited.— Regis- 
tered by  S.  G.  Warner,  6,  Quality-court,  W.C,  with  a  capital  of 
£25,000  in  £1  shores.  Object :  to  carry  into  eflect  an  agreement, 
made  October  27,  between  W.  Andrews  of  the  one  part  and  J. 
Prus,  jun.,  on  behalf  of  this  Company,  of  the  other  part,  ancJ 
generally  to  carry  on  business  as  electrical  engineers,  engineers, 
DoilermokerB,  etc.     The  first  subscribers  are : 

Shares. 

A,  Moore,  Victoria-road,  Nethorfiold,  Notts 1 

J.  Lewin,  Victoria-road,  Nethertiuld,  Notts...,. 1 

W.  Langsdale,  152,  Radford  Boulevard,  Notts I 

8.  P.  Derbyshire,  Wheeler-gate,  Notlinjfham 1 

M.  Gregory,  10,  Colwich-roiad,  West  Bridgford,  Nottingham  ...     I 

G.  Tutiu,  Station-road,  Breston,  Notts,. 1 

F.  H.  Bedells,  2,  Burns-atreet,  Nottingham I 

There  shall  not  be  less  than  three  nor  more  than  nine  Directors  ; 
the  first  to  be  appointed  by  the  signatories  to  the  memorandum  of 
assooiation.     Qualification,  250  shares. 


CITY    NOTES. 


Venexnela  Tolephono  Company. — At  the  first  ordinary  general 
meeting  oi  thia  Compaoy,  held  on  Friday  last,  a  dividend  at  the 


rate  of  4  per  cent,  per  annum  was  declared  for  the  half-year  end 

June  30,  1891. 

City  and  South  London  Railway.  —The  receipts  for  the  «*« 
omting    November  22  were  £7(^3,  as  against  £819  for   the 
ending  November  15. 


COMPANIES*  STOCK  AND  SHARE  LIST. 


Kaine 


Brash  Co 

—  Pref.     

India  Rubber,  Gutta  Forcha  k  Telegraph  Co. 

House-to-House       

MutTDpoliUn  Electric  Supply    

London  Electric  Supply     

Swan  United 

St.  James' 

Katioual  Telephone     

Electric  Construction ,         

Westminster  Electric 

■  Liverpool  Electric  Supply     


Paid. 

WtdM 

dax" 

— 

i 

10 

IH 

5 

5 



lOl 

6 

1| 

Si 

41 

91 

6 

4I 

10 

rf 

6 

H. 

S 

sl 
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NOTES. 


■aodesfield.  —  The  Lighting  Committee  of  Maccles- 
Idd  are  proposing  to  extend  their  street  lighting. 

^  Decorative  Electricity/' — A  second  edition  of  Mrs. 
Gordon's  book  with  the  above  title  will  appear  in  a  few 

Electric   Pleasure    Boats. — A  successful   trip  haa 
just  been  made  of  a  pleasure  boat  driven  by  electric  motor 
^^ind  batteries  on  the  Seine  at  Paris. 

^B  Helboome. — Temporary  installations  are  coming  into 
^H|M  in  Melbourne  for  building  operations.  There  should 
^Hi  plenty  of  opening  for  this  kind  of  plant  in  Australia. 

W  Paris. — The  Continental  Edison  Company  will  shortly 
■  tnatsll  a  large  battery  of  accumulators  at  the  Rue  Drouot 
P  centr&I  station,  the  demand  at  which   already  exceeds  the 

f  «ppiy. 

Kenainfftoii  Mains. — The  Kensington  and  Knights- 
bridge  Company  have  received  sanction  from  the  London 
County  Council  to  lay  mains  in  Kensington-square  and 
King-street. 

City  Lighting'. — The  request  of  the  City  of  London 
Electric  Light  Company  for  an  extension  of  time  was 
discussed  at  the  meeting  of  the  Comm.iaBioners  of  Sewers 
on  Tuesday  and  refused. 

Traoiways  tor  Warringrton. — The  Parliamentary 
8ab-Committee  of  the  Warrington  Town  Council  has  been 
instructed  to  report  upon  the  best  means  of  providing 
tramways  within  the  borough. 

Warrin^on. — The  Gas  Committee  have  decided  that 
the  subject  of  supplying  the  borough  with  electric  tight  be 
referred  to  the  Works  Sub-Committee,  with  instructions  to 
report  thereon  to  the  committee. 

Chicago  World's  Fair. — Mr.  James  Dredge  will  read 
a  paper  on  '*The  World's  Columbian  Exposition  at  Chicago'' 
before  the  Society  of  Arts  on  Wednesday  next,  Dec.  9. 
The  Attorney-General  will  preside. 

Personal. — Lord  SuffieM,  one  of  the  Prince  of  Wales's 
houMbold,and  chairman  of  the  Westminster  Electric  Supply 
Corporation,  is  lying  ill  at  Manchester-square,  having 
undergone  an  operation  in  the  throat. 

Police  SignalliDg. — An  exhibition  has  been  giver  t 
Glasgow  of  a  police-signalling  apparatus  designed  by 
Captain  Paterson,  of  the  Glasgow  Fire  Brigade,  which  has 
been  approved  by  the  Watch  Committee. 

Electric  Tramways  is  Italy. — An  electric  tramway 
is  shortly  to  be  installed  in  Naples.  We  learn  also  that  a 
tramway  is  in  process  of  construction  at  La  Spezia,  and 
electric  traction  will  probably  be  employed. 

Dynamo  for  the  London  County  Coonoll.—- The 

London  County  Council  have  authorised  their  committee 
to  purchase  for  £450  an  alternate-current  dynamo,  switch- 
board, and  fittings  for  testing  electric  meters. 

Middlesbroagb. — W*e  understand  that  the  Middles- 
brough Electric  Lightin^^  Company  propose  to  lay  mains 
in  a  number  of  streets  of  Middlesbrough  for  the  purpose 
of  supplying  consumers  with  the  electric  light. 

Rotherbam. — The  Gas  Works  Committee  of  the  Eother- 
ham  recommend  that  a  subcommittee  be  appointed  to 
confer  with  Mr.  Newbegging  with  reference  to  the  exten 
sion  of  the  gas  works  and  adoption  of  the  electric  light. 

Tasmania* — A  syndicate  haa  been  formed  to  utilise 
water  power  on  a  very  extensive  scale  for  the  purpose  of 
transmitting  motive  power  by  means  of  electricity  to  the 
numerous  mines  on  the  Mount  Leehau  and  Dundas,  in 
Tasmania. 


Blackpool  Tramway. — It  was  mentioned  at  the 
annual  meeting  of  the  Black|>ool  Electric  Tramway  that 
the  Corporation  had  intimate(i  they  wished  to  take  over 
the  enterprise.  Mr.  Hoyle  advised  the  directors  to  oppose 
them  strongly. 

President- Elect. — We  understand  that  Prof.  Ayrton 

is  to  be  the  President  of  the  Institution  of  Electrical 
Engineers  for  next  year.  Prof.  Ayrton  has  worked  hard 
for  the  advancement  of  electrical  science,  and  well  deserves 
to  fill  the  honourable  post  to  which  he  is  destined. 

Lenses. — The  paper  read  at  the  meeting  of  the  Society 
of  Arts  on  November  25th  was  on  *'  The  Measurement  of 
Lenses,"  by  Prof.  Silvanua  Thompson,  a  subject  which  he 
has  made  specially  his  own  after  that  of  dynamos.  The 
fiaper  is  fully  given  in  the  society's  Journal  for  last  week. 

Lisbon. — The  two  gas  companies  in  Lisbon  have  at  last 
amalgamated.  The  municipal  authorities  have  authorised 
the  fusion,  and  the  shareholders  of  both  concerns  have 
expressed  their  approval  of  the  statutes  of  the  new  com- 
pany, which  will  be  styled  Companhiaa  Keunidaa  de  Oas  e 
Electricidade. 

Mr.  Gyms  Field,  according  to  a  Beater's  telegram 
from  New  York,  lies  in  a  prostrate  condition,  and  it 
is  feared  that  the  piobabillty  of  his  recovery  is  but  slight. 
His  daughter,  Mrs.  Lindley,  is  also  so  seriously  ill  that  her 
life  is  almost  despaired  of.  The  blow  is  due  to  the  failure 
of  his  son's  firm. 

Cbristiania. — The  municipal  authorities  of  Christiania 
have  concluded  a  contract  with  Messrs.  Schuckort,  of 
Nuremberg,  for  the  supply  of  the  necessary  plant,  accumu- 
lators, and  mains  for  lighting  that  city  by  electricity.  The 
cost  of  the  establishment  of  the  station  and  distribution 
will  amount  to  £37,500. 

Glasgow. — The  Electric  Lighting  Committee  of  the 
Glasgow  Town  Council  have  made  arrangements  for  the 
purchase  of  a  site  for  the  erection  of  buildings  in  which  to 
place  the  electric  plant  for  lighting  the  central  area  of 
Glasgow.  The  groutid  is  situated  in  Bishop-street,  Andor^ 
ston,  and  the  price  to  be  paid  is  £8,000. 

St.  Helens. — A  sub-committee  has  been  appointed  by 
the  St.  Helens  Gas  and  Highway  Committee  to  consider 
the  question  of  the  supply  of  electricity  within  the  borough, 
with  a  view  to  its  being  provided  at  an  early  date,  and 
also  to  consider  the  various  methods  of  enriching  the 
illuminating  power  of  gas  without  increasing  the  cost. 

Tbe  Crystal  Palace  Installation  is  making  very 
rapid  progress,  the  walls  being  up  and  the  roof  on.  Both 
engines  and  dynamos  will  be  completed  within  the  next 
few  days.  There  is  every  indication  that  the  station  will 
be  ready  to  supply  current  as  stated  by  the  eontractors, 
Messrs.  J.  E.  H.  Gordon  and  Co.,  at  the  opening  of  the 
exhibition. 

Dnsseldorf. — The  Municipality  of  Dusseldorf  opened 
its  central  electric  station  on  the  24th  of  last  month. 
The  system  comprises  three  sub-stations  of  accumulators, 
the  dynamos  of  the  central  station  giving  current  for  10,000 
lamps  of  16  c.p.  The  mains  have  a  ca]»acity  for  25,000 
lamps.  The  orders  in  hand  amount  to  16,000  lamps,  and 
12,000  are  already  supplied. 

Sbeffleld. — As  the  Corporation  and  the  Sbettield  Tele- 
phone Exchange  and  Electric  Light  Company,  Limited, 
bave  now  come  to  an  agreement  with  regard  to  the  pro 
visional  cider  which  the  latter  are  promoting,  the  Corpo- 
ration are  not  proceeding  with  the  application  of  which 
they  gave  notice,  and  the  meeting  of  the  Council  summoned 
for  December  16  next  to  adopt  a  memorial  to  the  Board  of 
Trade  will  not  bo  held. 
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C&nterbnry. — At  the  fortnightly  meeting  of  the 
Canterbury  General  Purposes  Committee  the  Mayor  made 
a  very  definite  statement  as  to  the  effect  of  the  Corpora- 
tions Act,  1882,  preventing  any  member  interested  in  gas 
companies  voting  on  the  electnc  light.  The  proposed 
draft  aj^eement  between  the  Corporation  and  the  Brush 
Company  was  discussed  in  private. 

Royal  Society. — The  annual  meeting  of  the  Royal 
Society  was  held  on  Monday^the  anniversary  address  being 
given  by  the  president,  Sir  William  Tbomaon.  The  Copley 
medal  was  awarded  to  Prof.  Stanislao  Cannfmro  for  his 
contribution  to  chemical  science,  and  a  Royal  medal  to 
Prof.  Hiicker  for  his  researches  on  liquid  films  and  contri- 
butions to  the  knowledge  of  terrestrial  magnetism.  Sir 
William  Thomson  was  again  elected  president. 

Manoheater, — The  scheme  for  providing  electric  light 
for  the  central  station  of  Manchester  is  not  progressing  so 
fast  as  proposing  consumers  desire.  It  was  understood 
that  the  whole  scheme  was  ready  to  be  carried  out,  but 
little  progress  seems  yet  to  have  been  made.  The  delay  is 
attributed  to  some  difficulty  which  has  arisen  as  to  the 
selection  of  a  site  for  the  generating  station,  but  this  is  now 
overcome,  and  the  work  will  be  proceeded  with  at  once. 

Nottingham. — It  is  suggested  by  a  correspondent  in 
the  Nottingham  Guardian  that  it  would  be  possible  to  use 
the  power  now  running  to  waste  down  the  River  Trent 
and  the  River  Lien  to  light  up  the  town  and  drive  the 
tramcara.  If  power  could  not  bo  utilised  at  the  Trent 
Bridge  and  on  the  River  Lien  at  Lenton,  it  is  thought  that 
BuiRcietit  head  of  water  could  be  obtained  at  Col  wick  or 
Beeston  Weir  to  drive  a  number  of  turbines.  Another 
correspondent  suggests  artesian  wells. 

Crompton  Alternator. — "  Is  Saul  also  among  the 
prophets  ? "  we  shall  hear  asked  on  reading  the  above 
heading.  Mr.  Crompton  bringing  out  an  alternator  ! 
However,  we  believe  the  news  to  be  quite  sound,  and  that 
a  new  design  of  alternating  dynamo  is  being  built  by 
Messrs.  Crompton,  with  revolving  field  magnets  and  fixed 
armature  coils  with  iron  cores.  The  Crompton  alternator 
will  not  bo  unlike  the  Mordey  at  first  sight,  though  it 
differs  considerably  in  construction  and  design. 

Telegraphic  Typesetter. — A  description  is  given  in 
the  Tinier  of  Wednesday  of  an  ingenious  invention  by 
Major  Law,  commercial  attache  to  the  British  Embassy 
at  St  Petersburg,  of  a  typewriter  which  ia  to  be  employed 
to  work  an  electric  typesetter  over  a  single  wire  at  a 
distance.  It  is  suggested  that  a  London  paper  might  set 
up  its  type  at  various  provincial  centres.  As,  however, 
we  have  yet  to  obtain  a  thoroughly  successful  ordinary 
typesetter,  this  idea  seems  sanguine,  if  not  chimerical. 

Bangalore. — Messrs.  Binny  and  Co.  have  recently 
introduced  the  electric  light  into  their  oil  mill  in  the 
Pettah.  The  cost  of  the  whole  of  the  machinery  amounted 
to  a  little  over  2,000  reals,  and  Messrs.  Binny  and  Co. 
hope,  says  the  Itulian  Et\fine^i\  to  make  a  saving  by  the 
introduction  of  the  light  before  long,  as  the  same  engine 
that  ia  used  on  the  works  will  also  work  the  dynamo.  The 
cost  of  candles  and  oil  amounted  to  about  3,000  reals  a 
year,  and  the  whole  system  of  lighting  was  unsatisfactory. 
Dangers  of  Gas. — An  occasional  accident  may  some- 
times occur  in  connection  with  the  electric  light,  but  we 
can  never  have  such  a  terrible  explosion  by  electric  means 
alone  as  that  which  occurred  this  week  in  a  gas  explosion 
at  Blackburn.  There,  by  a  meter  going  wrong,  a  whole 
hotel  was  lifted  bodily  by  the  force  of  the  explosion  and 
dropped  in  a  confused  heap  of  wreckage  with  fatal  results. 
The  total  effect  is  described  as  if  one  of  the  largest  modern 
bombs  had  been  suddenly  dropped  and  exploded  in  the 
middle  ol  the  town. 


Application    of     Eleotrioity     to     HSini^j 

Saturday  the  first  of  a  series  of  seven  lecture! 
subject  was  delivered  in  the  Guildhall,  Der 
auspices  of  the  Midland  Counties  Branch' 
Association  of  Colliery    Managers    and    the  Drf 
County  Council.     There  was  a  large  attendance  wvlct 
presidejicy  of  Mr.  J.  P.  Jackson,  J. P.,  chairman  o! 
Technical  Institution  of  the  County  Council.    Tholecl 
was   Mr.   George    Fletcher,    headmaster    of    the  wu 
department  of  the  Derby  Technical  College. 

Old  Stndenta'  Association. — The  recent  re] 
this  association  shows  a  membership  of  201,  and  a 
factory  financial  balance.      The  medal  of  the  associatioo 
has  been  awarded  to  Mr.  Ernest  B.  Vignoles^for  his  paper, 
entitled  '*Some  Researches  in  Electromagnetic  Induction.' 
The  next  meeting  will  bo  held  at  Finsbury  College  oa 
Wednesday,  Dec.  16,  at  8  p.m.,  when  a  paper  will  be  read 
by  Mr.  Rollo  Appleyard,   entitled   "  The  Measurement  of 
the  Resistance  of  Conductors  containing  Disturbing  Electro 
motive  Forces,  with  Special  Reference  to  Earth  Plates. 

Teleplione  Wires.— The  National  Telephone  Company 
have  prepared  a  Bill  of  very  wide  scope.  It  will  give  th 
power,  if  it  be  passed,  to  carry  their  wires  anywhere,  boUi 
overhead  and  below  ground,  and  to  attach  them  to  any 
building,  whether  the  owner  consent  or  not.  The  onlj 
protection  afforded  to  the  property  owner  is  an  appeal  to 
the  Board  of  Trade,  *'  or  other  public  body  or  local 
authority,"  who  may  impose  terms,  conditions,  and  restric- 
tions. The  Bill  would  enable  the  company  to  invade  i 
man's  property,  not  only  once,  but  as  often  as  the 
noceaeities  of  testing  and  repair  required  them  to  do  so. 

Dundee. — A  meeting  of  the  Works  Committee  of  the 
Dundee  Gas  Commission  was  held  on  Monday,  when  the 
question  of  electric  lighting  was  again  considered.  Six  sitei 
in  various  parts  of  the  city  were  sj>oken  of  as  suitable  for 
an  electrical  station.  The  committee  resolved  to  purchase  J 
ground  in  Seagate  to  the  extent  of  34  poles.  The  proposed  ' 
site  is  in  the  compulsory  area,  near  a  railway  siding  at  the 
harbour,  owned  by  the  Commissioners  of  the  North,  and  is 
largo  enough  for  an  extensive  installation.  Bailie  Perrie 
moved  that  the  ground  be  sold  to  the  Gas  Commissioners 
at  £4.  I  Ob.  per  \i6\e,  without  the  usual  restrictions,  and  this 
was  carried. 

Cardiff. — Mr.   Sidney   F.   Walker  has  written  to  tha 
South   fVales   Daily  News    maintaining  that  krge    incan- 
descent lumps  are  preferable  to  arc  lamps  for  the  street 
lighting  of  Cardiff.     He  is  backed  up  in  this  view  by  Mr,    , 
Lance  Davies,  of  the  United  Electrical  Company,  Cardifi",  ■ 
but  another  correspondent  asks  Mr.  Walker  (l)M*hether  i 
he    has    seen     the    lighting    of    the  Continental   cities ; 
(2)  whether  he  holds  an  agency  for  the  "  Sunbeam"  lamp 
Even  if  he  does,  there  is  no  reason  why  Mr,  Walker  should 
not   ventilate  his   views   on   the   subject,   but   we  doubt 
whether  a  town  such  as  Cardiff  would  be  wise  to  adopt 
highpowor   incandescent   lamps   rather  than  area  for  its 
public  streets. 

ProTiaional  Orders. — The  following  is  the  list  of 
electnc  lighting  provisional  orders  to  be  proceeded  with  in 
the  forthcoming  session  of  Parliament :  Ashton-under- 
Lyne,  Aberyawith,  Brighton,  County  of  London  (South), 
County  of  London  (North),  Dublin,  Gov&n,  Hackney, 
Hampstead,  Harwich  Corporation,  Halifax  Corporation, 
Kilkenny,  Limerick,  Middlesbrough,  Maidstone,  New- 
bury, St  Mary,  Islington  (Electric  Supply),  Sheffield 
(application  for  provisional  order  by  the  Sheffield  Tele- 
phone Exchange  and  Electric  Light  Company,  Limited), 
Shored  itch,  Sutton  (Surrey),  Woking  Electric  Supply 
Company,  Limited,  Waterford,  Whitechapel,  West  Ham 
Corporation,  Waterford,  Walton-on-Thames. 
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eras    Lighting. — Electric    lightiug    is    fast 
a  subject  of  general  popular  interest,  and  as  such 
ig  of  coneiderable  place  in   daily  journalism.     In 
of  such  feeling  we  are  pleased  to  see  the  Dailij 
for  Thursday  give  an  interesting  interview  with 
Ecdeaton    Gibb,   the   vestry  clerk   of    St.    Pancras. 
fy  they  are  supplying  3,000  lights.     **  It  will  pay  us 
Mr.   Gibb  is  reported  aa  saying,    '*  when    we  are 
ining  full  load.'*    We  hope  and  trust  so,  but  it  is  too 
'ly  yet  to  make  definite  statements.     The  whole  current 
*ili  shortly  be  all  used,  it  is  stated,  and  the  Vestry  are 
even  now  looking  out  for  fresh  stations. 

Baiiamas  Cable. — Arrangements  have  been  made  for 
connecting  the  Bahama  Islands  in  the  West  Indies  with  the 
general  telegraphic  system  of  the  world  and  the  mother 
eoantry.  The  project  consists  in  laying  a  submarine  cable 
of  about  200  miles  in  length  from  a  point  about  five  miles 
from  Nassau,  New  Providence,  to  a  point  about  the  same 
number  of  miles  from  Jupiter  Inlet,  on  the  south-east 
it  of  Florida.  The  cable,  which  has  been  designed  for 
Government  of  the  colony  by  Mr.  W.  H.  Preece, 
It  S.,  the  electrician  to  the  Post  Oiiice,  will  be  insulated 
guttapercha,  and  is  being  manufactured  by  Measrs. 
^,  T.  Henley  and  Co.  It  will  be  laid  in  January  or 
'ebruary  next  by  the  steamer  "  Westmeath,"  belonging  to 
t  firm. 

Qoiok  Telephony  between  Towns.— A  public  call- 
room  has  recently  been  opened  in  Tewkesbury  by  the 
Western  Counties  and  South  Wales  Telephone  Company. 
The  Tt^wkaburi/  Btcord  representative  was,  at  the  occasion 
of  the  opening,  put  into  conirauni cation  with  Cheltenham, 
and  a  report  which  we  have  before  us  was  transmitted  for 
press.  It  was  spoken  from  Tewkesbury  to  Cheltenham 
in  the  limit  of  time  allowed  to  users  of  the  telephone  for 
communication  between  towns,  and  is,  we  think,  one  of 
the  smartest  pieces  of  telephone  work  which  has  ever 
taken  place.  There  are  700  words  in  the  report,  and  to 
comiuunicate  that  number  of  words  in  three  minutes 
indicates  a  great  deal  of  smartness  on  the  part  of  the 
sender  and  receiver. 

Henley's  Cables. — We  have  received  the  catalogue 
and  price  list  of  the  Henley's  Telegraph  Work  Company's 
tahlss.  This  firm,  it  may  be  remembered,  were  awarded 
the  only  gold  medal  at  the  Inventions  Exhibition  for 
Qxcellence  of  cables.  The  present  catalogue  deals  specially 
irith  electric  light  cables  and  wires,  with  full  details  of 
te,  sizes,  weights,  and  prices.  From  the  instructions  for 
ioting  we  might  quote  the  following  four  impor- 
t  and  sensible  rules  printed  therein  :  **  Avoid  acid  in 
soldering — use  resin  where  noceasary  ;  do  not  use  too  much 
solution;  lap  the  rubber  as  lightly  as  possible;  cleanliness 
is  of  the  utmost  importance — where  possible  the  work 
should  be  divided,  see  that  one  man  does  the  cutting, 
another  the  soldering,  a  third  the  lapping,  and  so  forth  :  it 
is  certain  a  man  with  hands  smeared  with  solution  cannot 
make  a  clean  joint."  The  catalogue  also  deals  with  tlexibles 
and  jointing  material,  and  should  be  in  the  hands  of  evory- 
one  who  needs  to  purchase  or  use  electric  light  wire. 

Hoase-to-Honse  Mains. — The  Highways  Committee 
of  the  London  County  Council  have  considered  three  notices, 
with  a  plan  attached  to  each,  from  the  House-to-Houae 
Electric  Light  Supply  Company  of  intention  to  lay  electric 
supply  cables  (a)  in  a  part  of  Earl's  Court-aquare,  (6)  in 
Fopstone-roud,  and  (c)  on  the  south  side  of  Old  Bromptoa- 
road  between  Thistle  Grove-lune  and  Dray  ton-gardens. 
i  The  proposed  works  are  of  the  kiud  approved  by  the 
L  Council  on  previous  notices  of  this  company  ]  and  they 
w  recommend  that  the  sanction  of  the  Cou  ncil  be  given  to 
[      the  works  referred   to,  upon  condition  that  no  pipes  of  a 


larger  diameter  than  Gin.  shall  be  used ;  that  the  street 
boxes  shall  be  of  the  pattern  approved  by  the  Council,  and 
that,  as  an  additional  precaution  against  uccidont  through 
defective  insulation  of  the  mains,  each  of  the  street  boxes 
shall  be  provided  with  an  inner  as  well  as  an  outer  cover, 
the  two  insulated  from  each  other  as  far  as  practicable, 
and  that  the  outer  cover  shall  be  efficiently  connected  with 
earth. 

Aonaol  Dinner.— The  employes  of  Messrs.  S.  Z. 
de  Ferranti,  Limited,  held  their  annual  dinner  at  the  Wool 
Exchange  Restaurant,  Coleman-street,  on  Saturday  evening 
last,  when  an  excellent  rejmst  was  provided,  and  an  ex- 
ceptionally pleasant  evening  was  spent  by  the  men  and 
their  guests.  Mr.  Kilgour,  the  foreman,  was  in  the  chair, 
and  was  ably  supported  by  Mr.  Pascoe  in  the  vice-chair. 
After  the  usual  loyal  toasts,  the  chairman  proposed  the 
health  of  the  firm,  and  Mr.  Ferranti,  in  replying,  referred 
to  the  position  which  the  electrical  industry  has  now 
attained,  and  the  fact  of  their  having  been  so  actively 
engaged  at  the  inception  of  it  should  give  them  something 
to  look  back  upon  in  years  to  come  with  considerable 
pleasure.  The  electric  light  particularly  had  passed 
through  serious  difBculties,  both  legislative  as  well  as 
financial,  but  now  that  it  bad  got  free  of  these  he  predicted 
an  extensiou  upon  which  it  is  hardly  possible  to  speculate 
at  present.  Mr.  Sparks,  in  also  replying,  said  that  the 
chairman  of  the  company  (Mr.  Ince)  had  hoped  to  have 
been  present,  bub  he  was  unable  to  bo  so  owing  to  ill-health. 

Electric  Tramcars  at  Croydon. — On  Monday 
afternoon,  Major-General  Hutchinson  and  Captain  Cardew 
visited  Croydon  for  the  purpose  of  inspecting,  on  behalf  of 
the  Board  of  Trade,  the  working  of  a  new  electric  tramcar, 
several  similar  to  which  are  about  to  be  adopted  by  the 
Croydon  Tramways  Company.  The  Government  inspectors 
were  mot  at  the  company's  dep6t  by  the  Mayor  of  Croydon 
(Mr.  Councillor  F.  T.  EdridgeJ,  the  town  clerk  (Mr.  C.  M. 
Elborough),  the  chuirraan  of  the  Roads  Committee  (Mr. 
Councillor  Foss),  several  members  of  the  Corporation,  and 
the  borough  road  surveyor  (Mr.  Archer),  a  director  of  the 
Electric  Tramcar  Syndicate,  and  Mr.  H.  A.  Durke, 
manager  of  the  Croydon  Tramways  Company.  The  tram- 
car,  which  is  on  the  Jarman  system  with  accumulators, 
weighing  in  all  51  tons  without  passengers,  is  driven  by 
two  motors  of  14  h.p.  nominal,  and  can  attain  a  maximum 
speed  of  16  miles  an  hour.  A  ti-ial  trip  was  first  of  all 
made  to  Thornton  Heath,  after  which  the  whole  of  the 
circuit  to  North-end,  Croydon,  was  completed  without  a 
hitch,  and  the  inspectors  expressed  themselves  as  being 
thoroughly  satisfied  with  the  experiment. 

Institution. — The  annual  meeting  of  the  Institution  of 
Electrical  Engineers  will  be  held  on  Thursday,  December  10, 
for  the  reception  of  the  annual  re[K>rt,  and  for  the  election 
of  Council  and  officers.  A  paper  *'  On  the  Specification  of 
Insulated  Conductors  for  Electric  Lighting  and  other 
Purposes"  will  be  read  by  Mr.  W.  H.  Preece,  F.R.S.  The 
list  of  proposed  Council  and  officers  are  as  follows  :  Presi- 
dent, Prof-  W.  E.  Ayrton,  F.K.S.;  vice-presidents,  Alexander 
Siemens,  R.  E.  Crorapton,  M.I.C.E.,  Sir  David  Salomons, 
M.A.,  Sir  Henry  Mance,  M.I.C.E.;  Council,  Major  G.  W. 
Addison,  R.E.,  Sir  Albert  J.  L.  Cappel,  K.C.I.E.,  Sir  James 
Douglass,  F-R.S.,  Prof.  J.  A.  Fleming.  M.A.,  D.Sc,  Prof. 
George  Forbes,  F.R.SS.  (L.  and  E.),  Colonel  R.  Raynsford 
Jackson,  W.  M.  Mordey,  Prof.  Silvanus  P.  Thompson,  B.A., 
S.Sc.,  F.R.A.S..  Edward  Hopkinson.  M.A..  D.Sc.  M.I.C.E., 
Prof.  A.  B.  W.  Kennedy.  F.KS..  M.I.C.E.,  Prof.  John 
Perry,  D.Sc,  F.R.S.,  Jas.  Swinburne  j  associate  members 
of  Council,  Captain  L.  A.  Beaumont,  R.N.,  M.  Cooper, 
Captain  W.  C.  Bussey,  C.E.;  hou.  treasurer,  E«iward 
Graves    (past    president) ;    hon.    auditors,    Frederick   C. 
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Danvsrg,  Augustus  Stroh  ;  hon.  solicitors,  Messrs.  Wilson^ 
Bristow,  and  Carpmael. 

Utilisation    of   Water    Power    in    Prance.— A 

large  scheme  is  announced  for  tender  for  the  utilisation  of 
the  power  of  the  River  Dranse,  tributary  of  the  Rhone, 
near  Martigny,  Valais.  The  fall  is  200  metres,  volume  of 
water  5,000  litres  per  eecond,  and  the  total  force  therefore 
about  10,000  h.p.j  allowing  25  per  cent,  loss.  The  estimated 
cost  is  about  l,400,000f.  (£56,000)  for  works,  races,  and 
reservoirs.  The  company  only  desire  to  utilise  6,000  h.p* 
at  first,  and  opens  to  competition  projects  for  its  utilisation 
in  establishment  of  works  for  electric  manufacture  of 
aluminium,  chlorate  of  potash,  and  electro-metallurgy,  ^reat 
latitude  being  allowed  as  to  propositions.  A  description  of 
proposed  works  and  processes,  a  general  plan,  an  estimate 
of  first  cost,  and  a  description  of  the  carrying  on  of  pro- 
posed works  are  desired.  For  this  premiums  will  be  given, 
but  only  a  restricted  number  of  competitors  will  be 
received ;  several  persons  or  firms  may  joiu.  The  projects 
must  be  sent  by  the  end  of  February,  1892,  for  the  Socict(i' 
des  Eaux  de  la  Dranse,  to  MM.  Cuenod-Churcbill  ot  Fils, 
banquiers,  Vevey  (Vaud)  France  under  motto,  sealed.  A 
premium  of  4,000  francs  will  he  awarded  to  the  author  of 
the  best  project,  and  a  second  premium  of  2,000  francs  to 
the  next  beat ;  a  third  premium  of  1,000  francs  will  be 
^ven  or  not  as  found  desirable.  The  projects  will  remain 
the  property  of  the  company. 

Secondary  Batteries.  — The  electrical  public  are 
particularly  favoured  lately  with  text-books  on  special 
subjects,  but  hitherto  there  has  been  a  decided  lack  of 
aggregated  information  upon  the  subject  of  the  dtflerent 
kinds  of  storage  batteries  or  accumulators  and  their 
principle  and  manufacture.  We  gave  a  few  months  ago  a 
very  interesting  series  of  articles  by  Mr.  J.  T.  Niblett,  now 
the  general  manager  of  the  Mining  and  Electric  Lamp 
Company,  on  *' Secondary  Batteries,"  the  embodiment  of 
a  pajyer  read  before  the  Glasgow  Physical  Society.  These 
articles  reprinted  were  very  soon  exhausted,  and  we  are 
now  able  to  announce  that  these  articles,  thoroughly 
revised  and  with  much  additional  matter,  fully  illus- 
trated, will  be  published  shortly  from  the  office  of 
this  journal  in  book  form,  price  28.  6d.  It  will 
include  a  description  of  all  the  recent  develop- 
ments of  practical  storage  cells,  together  with  numerous 
curves,  tables,  and  data,  in  four  parts  and  an  appendix. 
Part  I.  will  deal  with  lead  plates  of  the  Plants*  type, 
Part  II.  with  lead  peroxide  cells  of  the  pasted  or  Faure 
type;  Part  III.,  lead-zinc,  copper  zinc,  alkaline,  and  other 
forms;  Part  IV.,  solid  storage  cells;  and  also  the  electrolyte 
and  methods  for  measuring  its  density.  The  appendix  will 
deal  with  electrical  measurements  as  applied  to  storaj^e 
cells  -J  materials  used  in  construction,  with  other  practical 
information  and  Bgures. 

Eleotrio  Light  Lectores. — We  give  in  another 
column  a  portion  of  a  lecture  by  Mr.  Guss  Metzger,  which 
was  delivered  at  Hendon  on  Monday  last,  together  with 
the  discussion  which  followed.  The  lecture  contains 
nothing  that  is  new,  but  the  discussion  shows  very  plainly 
how  little  a  knowledge  of  even  the  elementary  facts  con- 
nected with  the  distribution  and  utilisation  of  electrical 
energy  are  known  or  appreciated  by  the  general  public — 
that  is  to  say,  by  the  very  people  to  whom  electrical 
engineers  are  looking  for  the  adoption  of  electric  lighting. 
What  Mr.  Preece  said  the  other  day  at  the  Mansion  House 
meeting  was  quite  true.  The  application  of  the  productions 
of  the  electrical  engineer  are  only  limited  by  the  ignorance 
of  the  public.  Well !  why  not  educate  the  public,  and  as 
the  public  won't  be  educated  of  ita  own  accord  and  initiative, 
we  must  perhrce  gnthor  thorn  together  in  small  units  and 
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lecture  at  them.     Such   lectures  aa  that  »&  Mr.  Met 
though  very  elementary,  want  to  be  given  in  every  hole  i 
corner  of  the  United  Kingdom*  and  the  more  the  audienoi 
can  be  stirred  up  to  ask  questions  the  better.     lu  fact,  a  c 
federate  on  these  occasions  to  set  the  ball  rolling  by  putting 
poser  to  the  lecturer  is  not  only  permissible,  but  necesj 
Once  start  the  queries  and  they  will  only  be  limited  by  1 
number  of  tongues  present.     An  interest  in  the  matter  ' 
have  been  aroused  which  will  probably  lead  to   certain  i 
the  energetic  spirits  finding  out  more  for  themselves  fro 
papers  and  books.     We  want  more  of  these  element 
lectures,  even  though  they  be  in  the  nature  of  advertit 
meats  of  one  particular  system.     If  the  ignorance  of  tk 
public  stands  in  their  way,  electrical  engineers  should 
that  it  is  removed. 

Nottingham. — At  the  next  meetingof  the  Nottingham 
Town  Council,  on  December  7,  the  Electric  Lighting  Com- 
mittee will  report  that,  in  pursuance  of  the  roeolutioQ 
the  Council   passed  in   Muy  last,  they  have  obtained 
services  of  two  experts  to  report  on  the  action  which  shoul 
be  taken  by  the  Town  Council  under  the  provisional  order 
of  the  year  1890.     These  experts  are  Dr.  J.  HopldnsocL- 
F.R.S.,  and  Mr.  W.  H.  Preece,  F.R.S.     Both  concur  in  tHl 
opinion    that   the  Town    Council    should   undertake  th« 
electric  lightiug  of  the  buruiigh  under  the  powers  of  tbo  ' 
provisional  order,  and  by  no  means  to  allow  such  powers  tfl 
fall  into  the  hands  of  private  companies.     They  also  are  of 
opinion  that  any  capital  invested  in  electric  lighting  by 
the  Corporation  will  not  only  return  a  fair  percentage  upon 
the  outlay,  but  ultimately  be  a  sotu'ce  of  profit.     The  com- 
mittee  unanimously    concur    in    the  recommendation 
the     experts    with     respect     to    the    propriety    of 
Town     Council     undertaking    the    electric     lighting 
the     borough    under    the     provisional    order,     thereb] 
preventing    a    monopoly  of   the    electric    lighting    falling^ 
into  private  hands.     The  committee  add  that  they  cannot 
fully  concur  in  the  expectation  of    the  experts  that  for 
some  time  to  come  the  supply  of  electricity  to  the  borough 
could   be  made  a  source  of  profit.     They  are  of  opinic 
that  this  is  an  over-sangufne  view  of  the  question.     The 
are,  however,  unanimously  agreed  that  the  time  has  arrivf 
when  the  town  should  have  the  benefit  of  electric  lightin: 
and  that  the  respoasibility  should  be  undertaken  at  onca 
Whatever   may  be  the  pecuniary  result  for  the   first  fe' 
years,  it  will    be  of    more  advantage  to  the  town    tha 
allowing  a  monopoly  to  bo  created  in  the  hands  of  priv: 
persons,  which  might  have  to  be  repurchased  on  cxtravagaa 
terms.    The  committee  recommend  that  the  electric  lighting 
should  be  undertaken  at  first  in  a  tentative  way,  and  tha 
the  cunipulsory  area  only  should  be  at  first  provided  foi 
They  recommend  that  they  should  be  authorised  to  prepan 
a  specification  of  the  works  required,  and  to  engage  suci 
professional  assistance  as  they  may  require. 

£dison'8  New  System. — The  public  interest  whiclr^ 
was  recently  aroused  by  the  announcement  of  a  new  electric 
railway  system    by   Edison   has   hardly  yet  subsided,  am 
while  the   public  no  doubt  believe  a  wonderful  disoovc] 
has  been  made,  and  then  probably  forget  all  about  it,  y\ 
electrical  engineers  are  wandering  what  foundation  there  ifl 
in   all   the   varied   and   brilliant   reports.     Our   esteemed 
contemporary  and  namesake  of  New  York  has  sent  up 
special  representative  to  interview  Edison,  and  find  oi 
what  really  is  being  done,  or  rather  proposed.     It  see: 
that   Mr.   Villard,   as   long  ago  as    1880,  applied    to  Mr, 
Edison  to  devise  a  system  of  electric  railway  which  shoul) 
be  cheap  of  operation,  and  act  as  branch  feeders  to  the  mail 
linos.  More  recently  Mr.  Villard,  having  become  presiden' 
of   the   Edison  Company,  requested  Mr.  Edison  to  devise 
a  street  railway  system  without  trolleys,  and  of 
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iroofftruction,  and  not  costing  more  than  a  cable  road  to 

Dit&l.     The  scbemo  Eklison  adopted,  reverting  to  his  idea 

Df  ton  years  ago,  was  the  transformation  of  high  tension 

ct  currents  at  1,000  volts,  by  motor  generators  under 

be  street*,  to  20  volts  between  rail  and  rail.     This  scheme 

ASf  of  course,  no  striking  novelty,  but  the  details  wore 

^difficult  to  satisfactorily  work  out.     It  was  necessary  to 

have  a  contact  which  would  pick  up   1,000  amperes  at  20 

volts  through  some  inches  of  mud  if  necessary.  Then  it  was 

Aeooasary  to  have  a  joint  between  contiguous  rails  to  allow 

the  passage  of  several  thousand  amperes  without  undue  re- 

siitance.     An  experimental  track  on  these  lines  has  been 

working  for  some  time  past  near  Edison's  laboratory  to  his 

,  complete  satisfaction.     Experiments  on  short-circuiting  by 

iron  wheels  and  bars  were  carried  out.     The  loss  with  a 

wot   and   salted  track   was    5  h.p.  per    mile,  and   in  the 

worse  conditions  found  in  practice  only  2J  h.p.  per  mile. 

•fo  shock  can,  of    course,    be    felt    with    20  volts.     The 

St     is    estimated     at     from    £6,000    to    £20,000    per 

le,  while  cable  roads  are  twice  this,  while  the  efficiency 

of  cable  is  18  per  cent,  against  a  probable  50  per  cent,  of 

the  electric  system.     We  give  this  information  in  abstract 

fts  given  in  a  prominent  position  in  our  contemporary,  who 

adds  that  estimates  are  being  prepared  for  the  conversion 

of  ono  of  the  largest  of  the  New  York  stioet  railways  on 

this  system. 

BristoL — Mr.  W.  H.  Preece  has  recently  issued  an 
important  report  to  the  Bristol  Electrical  Committee. 
He  recommends  the  adoption  of  the  locomotive 
type  of  boiler.  Objections  were  taken  by  a  member 
of  the  committee  to  certain  points  in  the  specifica- 
tion, and  the  latter  had  been  revised,  but  Mr.  Prcecc 
replies  that  it  has  been  impossible  to  meet  the  views  of  the 
member  referred  to  in  every  respect,  because  that  would 
mean  the  use  of  the  Lancashire  type  of  boiler,  which  would 
restrict  the  capacity  of  the  central  station,  so  that  even- 
tually they  would  have  to  provide  a  second  staiioti  on 
another  site ;  whereas  with  the  locomotive  boiler  the 
capacity  of  the  station  would  be  adequate  for  the  wants  of 

!the  present  generation.  If  the  use  of  local  coal  was 
imperative,  the  Lancashire  boiler  would  have  to  bo  adopted  ; 
but  understanding  that  good  Welsh  coal  is  equally  appli- 
cable, he  would  prefer  using  that.  The  capacity  of  the 
proposed  plant  is  10,000  lamps  of  10  c.p.,  and  9C  arc  lamps 
for  street  lighting.  There  would  be  two  arc  dynamos,  each 
cajMble  of  lighting  the  96  lam|>s.  These  would  be  of  90 
i.b.p.,  giving  80  amperes  at  650  volts.  There  would 
be  six  steam  alternators,  four  of  them  to  be  330  h.p.,  each 
capable  of  lighting  3,000  16-c.p.  glow  lamps,  delivering 
100  amperes  at  2,000  volta,  and  two  to  be  120  h.p.,  each 
to  light  1,000  16-c.p  glow  lamps,  delivering  37  amperes  at 
2,000  volts.  Sufficient  power  ia  therefore  provided  to 
allow  one  steam  alternator  of  330  h.p.  and  one  of  120  h.p. 
to  be  used  as  spare  plant.  There  would  be  three  separate 
switchboards — one  for  arcs,  and  one  for  ^low  lamp  sub- 
station circuits,  and  one  for  distributing  the  exciting 
currents.  The  arc  lamp  board  would  have  the  two 
machines  connected,  and  from  thence  the  eight  circuits 
would  be  distributed.  The  glow  lamp  board  would  be  so 
arranged  that  half  could  be  altered  or  repaired  without 
disturbing  the  ninning.  The  arc  lamps  h:uJ  been  arriinged 
iu  eight  circuits  of  12  lamps  each,  but  as  far  as  possible 
successive  lamps  would  belong  to  independent  circuits, 
obviating  entire  breakdown,  and  allowing  half  the  lamps  to 
be  extinguished.  The  arc  light  mains  would  bo  laid  in 
cast-iron  pipes  under  the  pavement  on  both  sides  of  the 
street,  and  each  circuit  being  distinct.  The  lampi)osts  are 
to  be  of  handsome  design.  With  regard  to  the  glow  lamps, 
it  was  proposed  to  place  sub-stations  at    or    near  the 


Victoria  Rooms,  College-green,  Baldwin-street,  Oouacil 
House,  and  Old  Market- street.  The  glow  lamps  would  be 
fed  from  low-pressure  mains  on  the  three-wire  system,  at 
200  volts,  forming  local  networks  around  each  sub-etation. 
Mr.  Preece  believes  the  cost  of  production  will  be  below 
that  given  in  the  original  estimate. 

Hull  Enerineer'a  Report. — A  meeting  of  the  Mull 
Corporation  Electric  Lij^ht  Committee  was  held  last  week 
to  consider  the  proposed  central  station.  The  minutes  of 
the  sub-committee,  which  were  confirmed,  contained  a 
report  by  Mr.  Harman  Lewis,  the  electrical  engineer,  in 
which  he  laid  before  the  committee  the  general  arrange- 
ment of  [dant  which  be  recommended.  The  plant  repre- 
sented 060  i.h.p.,  and  when  working  to  full  load,  without 
any  sjwire  plant,  was  cu|Kible  of  su|>plying  1,250  16-c.p. 
lamps.  He  had  designed  it  so  that  it  could  bo  increased  to 
960  I. h.p.  to  supply  7,400  16-c.p.  lamps,  by  the  addition  of 
two  boilers,  two  steam  dynamos,  a  condenser,  and  the 
necossiiry  connecting  piping.  The  boilers  were  of  the  return- 
tube  kind,  known  as  the  Economic,  and  each  capable  of 
evaporting  4,2001b.  of  water  per  hour  at  1001b.  pressure. 
The  two  large  engines  were  each  of  200  i.h.p.,  and  run  at  a 
speed  of  350  revolutions  per  minute,  and  the  two  smaller 
80  i.h.p.,  each  running  at  460.  The  dynamos  were  those 
of  Messrs.  Siemens,  and  were  simple  shunt-wound,  the  two 
larger  being  constructed  to  give  1,000  amperes  at  115 
volts,  whilst  the  two  smaller  ones  were  each  wound  for  300 
amperes  at  150  volts,  so  that  if  necessary  they  could  be 
employed  for  charging  batteries.  A  surface  condenser 
woul<i  bo  used  of  a  type  in  which  the  air  and  circulating 
pumps  were  combinml  together  with  it  so  as  to  be  as 
compact  as  possible.  Mr.  Lewis  said  he  would  recommend 
the  erection  of  a  feed-tank  and  small  water-softening  appa- 
ratus to  supply  the  extra  water  required.  After  referring 
to  the  feed-pumps  and  injectors,  the  traveller,  the  chimney, 
the  coal  bunker,  the  re|K)rt  went  on  to  say  that  the  total 
length  of  the  mains  would  be  about  4,600  yards.  Although 
the  strained  bare  copper  strip  in  a  cemeut  culvert  was 
insulating,  and  straining-up  boxes  was  probably  the 
choapost  kind  of  main  consistent  with  efticiency,  he  did 
not  recommend  the  adoption  of  the  Crompton  system  in 
its  entirety,  which  he  considered  had  an  inherent  defect  in 
the  straining-up  method.  He  estimated  the  cost  of  the 
plant  as  : 

Three  Economic   boilers,  including  setting, 

at£560 £1,680    0    0 

Pumps,  injectors,  and  necessary  pipes    200    0    0 

Four  dvnamos,  with  two  spare  armatures, 

inchuling  lifting  sling  2,430  10     0 

Two  80-i. h.p.  compound  engines  at  £400 — 

£800 

Two  200-i.h.p.  comjwund  engines  at  £796 — 

£1,592   2,392    0    0 

Steam,  exhaust,  and  condenser  pipes,  with 

necessary  valves  and  erecting 1,000    0    0 

Condensing  plant 800    0    0 

Switchboard  and  instruments 500    0    0 

Building  alterations 2,000    0    0 

Overhead  traveller,  with  erecting    150    0    0 

Water- softening  apparatus    and    feed-tank, 

with  erecting 225    0    0 


CostofsUtion  11,377  10     0 


19,020    4     2 
700    0    0 


£19,720  4  2 
Some  discussion  arose  on  the  advisability  of  providing 
accumulators,  and  ultimately  it  was  referred  to  the  electrical 
engineer  for  a  full  report. 


4,600  yards  of  main,  at  338.  2|d.  per  yard...     7.642  14     2 
100  meters,  at  £7  each 


i 
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SOLAR  STRESS  CONSIDERED  AS  THE  CAUSE  OF 
TROPICAL  HEAT- 
BY  DR.   snETTLE. 

In  the  Electrical  Engineer  of  November  1 3th,  I 
endeavoured  to  define  the  manner  in  which  solar  and  lunar 
stress  are  productive  of  terrestrial  magnetism*  In  the 
following  remarks  I  wish  to  show  the  mode  \x\  which  it 
would  appear  that  $olar  stress  is  productive  of  heat. 

Before  attempting  to  establish  my  points  it  will  be  well 
to  call  attention  to  certain  well-known  facta  which  aro  very 
pertinent  to  the  enquiry.     Theae  are  : 

1.  That  whilst  it  is  well  known  that  all  bodies  expand 
during  the  process  of  being  heated,  the  cause  of  the  expan- 
sion is  not  known. 

2.  That  as  the  earth  retains  its  shape  and  motions,  we 
have  proof  that  whilst  the  centripetiil  must  be  in  excess  of 
the  centrifugal  force,  yet  the  one  is  so  adjusted  to  the 
other  that  the  nonual  conditions  are  maintained. 

3.  That  constant  and  regular  changes  are  occurring  in 
atmospheric  pressure,  which  coincide  with  the  relative 
positions  of  the  sun  and  the  earth. 

4.  That  whilst  Joule's  law  shows  that  a  definite  quantity 
of  heat  is  capable  of  being  transformed  into  a  definite 
quantity  of  mechanical  work,  *'  combustion  is  a  complete 
illustration  of  the  potential,  latent,  intrinsic  energy 
becoming  active  or  kinetic,  and  taking  the  form  of  heat." 

Taking  the  above  as  the  fundamental  principles  upon 
which  the  theory  is  based,  I  will  deal  with  them  in  what 
appears  to  be  the  order  of  importance ;  and,  as  it  would 
seem  that  all  matter  would  be  resolved  into  a  thin  ethereal 
vapour  were  it  not  affected  by  gravity,  gravity  must  be 
considered  first. 

In  gravity  wo  have  a  force  by  which  "  every  portion  of 
matter  attracts  every  other  portion  of  matter,  and  the  stress 
between  them  is  proportional  to  the  product  of  their  masses, 
divided  by  the  square  of  the  distance." 

Consetiuently  we  find  that  whilst  every  atom  of  matter 
in  the  earth,  or  in  the  sun,  is  being  drawn  to  the  centre  of 
each  body  by  terrestrial  or  by  solar  gravity,  as  the  case 
may  be,  there  is  a  secondary  manifestation  of  stress  between 
the  two  bodies  as  masses,  which  stress,  in  proportion  to  its 
intenaity,  counteracts  the  central  tendencies  of  the  atoms. 
Thus  as  the  earth  performs  its  axial  and  orbital  motions, 
and  retains  its  shape  under  the  influence  of  terrestrial 
gravity,  we  recognise  that  the  centripetal  must  exceed  the 
centrifugal  maTiifestation  of  force.  But  as  a  certain 
amount  of  bulging  exists  in  the  equatorial  regions,  it  is 
evident  that  the  centripetal  has  not  absolutely  controlled 
the  centrifugal  manifestation. 

This  bulging  of  the  earth ^s  surface  ia  unquestionably  due 
to  solar  and  lunar  stress,  but  it  also  signifies  that  terrestrial 
gravitation  is  proportionately  less  in  the  equatorial  regions. 
It  is  produced  by  atomic  leverage,  as  I  described  in  my 
paper  on  magnetism.  The  tides  give  ocular  proof  of  the 
mechanical  effect  of  the  stress  on  the  liquid  part  of  the 
earth's  surface,  where  friction  is  reduced  to  a  minimum. 

But  when  we  consider  the  effects  of  solar  stress  in  the 
production  of  heat  wo  recognise  ; 

1.  That  the  intensity  of  that  stress  on  the  surface  of  the 
earth  must  vary  with  the  relation  which  any  part  holds  to 
the  line  which  passes  through  the  centre  of  the  two  bodies. 

2.  That  in  proportion  to  the  intensity  of  the  streas 
mutually  exerted  by  the  two  bodies,  the  pressure  conse- 
quent upon  the  central  (terrestrial  and  solar)  manifestation 
of  gravitation  mutt  be  reduced. 

3.  That  in  proportion  to  reduction  of  central  pressure 
the  elastic. energy  of  the  atoms  (i.c,  the  tendency  of  the 
atoms  to  resume  the  ethereal  state)  must  be  increased. 

4.  That  in  proportion  to  the  expansion  of  the  atoms 
their  inherent  potential  energy  is  productive  of  friction 
and  heat,  as  in  ordinary  combustion. 

With  regard  to  the  polarising  influence  of  stress,  and  the 
consequent  motion  of  the  atoms  under  change  in  the 
direction  of  that  stress,  there  can  be  no  question,  because 
every  form  of  matter  has  a  specific  description  of  resistance 
to  the  transference  of  energy,  or  motion ;  and  this  resistance 
determines  the  polarity  of  its  atoms,  or  the  line  which  they 


assume  under  stress.     This  must  be  the  case,  because  th 
same  law  holds  good  with  the  atoms  as  with  the  mass;l 
the  greater  contains  the  less. 

We  further  perceive  that  if  the  surface  heat  of  th 
earth  is  caused  by  the  elastic  energy  of  the  atoms,  whe 
relieved  from  gravitational  or  centripetal  attraction  by 
solar  stress,  it  follows  that  the  heat  of  the  sun  and  of  any 
similar  body  can  be  kept  up  on  the  same  principle  without! 
any  diminution  of  energy  ;  and  thus  the  theory  of  the  coiH_ 
servation  of  energy  is  supported,  even  in  ita  application  to 
the  maintenance  of  solar  beat 


THE  DISTRIBUTION  OF  ELECTRICAL  ENERGY. 

BY   \\\   C.    RECHNIEWSKI. 

(Coniinued  from  jpagt  &7L) 

UtUiscUim  of  JFaUr  Pmver. — The  most  favourable  case 
for  the  utilisation  of  water  power,  though,  unfortunately, 
one  not  very  often  met  with,  is  that  where  the  fall  of  water 
is  situated  in  the  centre  of  the  district  to  be  lighted.  ■ 

The  construction  of  the  works  required  may  be  more  oifl 
less  difficult,  and,  consequently,  costly.     Taking  40,000f. " 
(£1,600)  for  this  work,  including  the  erection  of  turbines, 
we  shall  be  cotisidering  a  favourable  case.     Under  these 
conditions,  the  cost  of  establishment  of  a  200-h.p.  station 
may  be  calculated  as  follows  : 

f.  £ 

Water  works  and  buUdmga  40,000         (1,600) 


Three  100-b.p.  turbines  (ouo  spare)  with  acce«- 
sories  and  gearing  for  dynamos    20.000 


(800) 


I 


Three  lOO-h.p.  dynamos 30,000         (1,200) 


Switchboard  and  inatraments,  etc 10,000 


(400) 


Total  Bret  coat  lOO.OOOf.    (£4,000) 

This  is  40,000f.  <£I,300)  less  than  the  first  cost  of  a 
steam-driven  central  station.  This  price,  however,  depends 
essentially  upon  difilculties  of  dealing  with  the  water 
supply,  and  may  become  very  much  higher. 

The  cost  of  maintenance  may  be  calculated  as  followB  : 

f. 

One  electrical  engineer    3,600 

Two  mechanical  enRinoere 5,*200 

10  |ier  cent,  depreciation  and  repairs  on  60,0001. 

(machines)   6,000 

5  per  cent,  on  4a,000f.  (buildings)    2,000 

5  per  cent,  interest  on  lOO^OOOf.... 5.000 


Total 2l,800f.  (£872) 

It  is  seen,  then,  that  if  it  were  desired  to  double  the 
power  of  the  station,  either  100,000f.  worth  of  accumu- 
latora  could  be  added,  or  th©  mechanical  power  of  the 
station  could  be  doubled  ;  the  annual  expenses,  as  well  as 
the  first  coat,  would  be  practically  the  same  in  the  two 
cases,  taking,  of  course,  a  mean  duration  of  two  hours  per 
lamp  per  day. 

In  practice  it  would  be  preferable,  if  there  were  sufficieni 
hydraulic  power  at  di9[>osal,  to  double  the  mechanical 
installation  because  of  the  simpler  working;  of  turbines  and 
dynamos,  and  more  particularly  because  of  the  possibility 
of  employing  this  motive  power  to  run  electric  motors  in 
the  daytime.  The  use  of  accumulators  would  be  left  to 
those  cases  where  the  hydraulic  power  is  insufficient ;  this 
arrangement  then  enables  the  output  of  the  station  to  be 
doubled  without  very  great  expense.  This  solution  is  that 
of  the  future,  when  it  will  be  necessary  to  utilise  to  the 
utmost  all  natural  forces ;  indeed,  places  where  there  is 
more  power  than  required  are  sufficiently  rare  already, 
and  will  become  more  and  more  so  as  the  use  of  water 
power  increases. 

Alternate  Currents. — The  use  of  alternate  currents  is  no 
advantage  except  where  f*ower  is  re^juired  to  be  trans- 
mitted to  a  considerable  distance.  As,  however,  the 
alternate-current  system  is  used  in  some  cases,  oven  for 
small  and  thickly-populated  districts,  wo  shall  consider 
these  cases,  taking,  in  the  first  place,  the  cost  of  lighting  by 
alternate  currents  of  a  district  of  500  metres  radius  with 
3,500  lamps  of  10  c.p. 

*  Trantilated  from  L' EUctricicn* 
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t.   CcxTSAL  Statiox.— Alternath-Cithrent  Svstrm. 

f.  £ 

BttUdings  and  offices 33,000    (1.320) 

three  sets  of  macfainea  of  100  h.p.,  with 

bo&lor,  piping,  engine,  each 24,000 

DjMiDO.  100  h.p. 19,000 

Throe  sets  at  43,000    129,000    (5,160} 

Switchboanl,  instruments,  etc 10,000       (400} 

Total  for  the  control  station 172,000f.  (£6,830) 

The  high-tension  current  will  be  transformed  into  low- 
Unsion  currents  of  100  or  50  volts,  and  distributed  to  the 
houses.  We  may  suppose  that  each  transformer  distributes 
for  a  radius  of  100  metres  around  it.  There  are,  thercforSf 
25  transformers  required  for  the  whole  circuit,  of  a  capacity 
of  6,000  watte  each. 

With  the  continuous  current  we  have  allowed  0"4  ampere 
per  square  millimetre  ;  with  the  alternate  current  we  can 
p  much  higher.  It  is  not,  in  this  case,  the  variation  of 
voltage,  but  the  heating  of  the  wire  and  its  mechanical 
redstance  which  comes  into  play. 

I  do  not  think  that  for  this  reason  we  should  allow  a 
f(reater  current  density  of  more  than  1-2  to  I'G  ampere  i>er 
square  millimetre.  Taking  this  latter  iiguro,  we  shall  have 
4,820  kg.  (10,C001b.)  of  copper  on  the  high-tension  mains, 
and  about  the  same  weight  in  the  low-tension  mains,  a  total 
of  9,640  kg.  We  will  admit,  as  for  the  continuous-current 
system,  that  the  cost  of  running  cost  only  20,000f.  (£800)» 
which  presupposes  overhead  wires.  Wo  shall  obtain  under 
Ihaae  conditions,  for  the  cost  of  mains,  etc. : 

2.  Maixs. 

f.  £ 

25  traneformers  of  6,000  watte  at  600f 24,000  (960) 

9.640  kg.  at  2f.  50c 24,100  (964) 

Erection 20,000  (8W) 

Total  for  mains fl8,000f.  (£2,724} 

We  arrive,  therefore,  for  the  alternate-current  mains,  at 
the  same  price  as  with  the  contiDUOus-current. 

It  IB,  however,  necessary  to  consider  that  the  laying  will 
cost  more  for  the  alternate  current  for  several  reasons.  In 
the  first  place,  there  are  two  seta  of  mains,  the  high-tension 
mains  and  the  low-tension  mains ;  secondly,  the  greatest 
precautions  are  necessary  for  the  insulation  of  the  high- 
pressure  mains.  We  have  not  taken  these  differences  into 
account,  but  in  practice  they  would  certainly  make  them- 
lelves  felt.  Lastly,  the  impossibility  of  employing  accumu- 
lators, or,  up  to  the  present  at  least,  of  driving  smaU  motors, 
are  both  against  the  use  of  alternate  currente — the  more  so 
that  this  system  costs  more  in  the  case  we  have  been 
considering. 

When  employing  underground  conductors  the  weight  of 
the  copper  does  not  give  any  idea,  even  approximate,  of 
the  price  of  laying  mans.  The  details  themselves  of  the 
distribution  must  be  gone  into  and  studied  for  each 
particular  case. 

Dealing  with  totals,  the  first  cost  of  mains  amounts  for 
our  district  of  500  metres  and  3,500  lamps  with  overhead 

913  200 
wires  to  - — * —   =  6 If.  for  continuous  current  in  simple 
3,600 

parallel  at  110  volte,  and  ?£2ll52  =  66f.  for  the  alternate 
*^  3,500 

current ;  as  we  have  said  above,  would  probably  be  much 

greater  because  of  the  greater  precautions  to  be  taken  for 

the  insulation  of  the  high-tension  wires  for  the  alternate 

current. 

We  must  still  further  remark  that  the  efficiency  of  the 
installation  with  alternate  currente  is  less  than  that  with 
the  continuous  currente ;  this  resulted  in  the  Hrsb  place,  from 
the  fact  that  the  efficiency  of  continuous-current  dynamos 
is  higher,  at  any  rate  up  to  the  ]>resent,  than  that  of  the 
alternate-current  dynamos,  and,  further,  from  the  loss  in 
the  transformers,  which,  though  relatively  small  at  full 
load,  is  relatively  high  at  small  loads. 

The  efficiency  of  the  ordinary  transformers  of  commerce 
exceeds  90  per  cent,  at  full  chargOi  but^  nevertheless,  cannot 
even  come  up  to  50  per  cent,  for  a  24  hours'  run,  of  which 
throe  or  four  are  at  full  load,  and  the  remainder  empty  or 
at  light  load. 

We  may  admit  that  the  first  cost  0!  establishment  is 


the  same  when  the  weight  of  copper  per  lamp,  with  con- 
tinuous current,  reaches  10  kg.  (22lb.).  Under  these 
conditions  we  can  easily  see  that  the  continuous  current 
with  conductors  in  parallel  at  110  volts  will  be  preferable, 
whenever  the  radius  of  the  district  to  be  lighted  does  not 
exceed  671  metres. 

With  feeders  the  radius  can  be  increased  to  1,000  to  1,100  metres. 

With  the  throe-wire  aystom,  to  1,074  metres. 

With  the  three-wire  eyetem  and  feeders,  to  1,650  to  1,850  metres. 

With  the  five-wiro  system,  to  2.000  to  2,200  metres. 

\Mth  the  fivo-wiro  Bystem  and  feeders,  to  3,(KX)  to  3,600  metres. 

For  distences  greater  than  this,  the  alternate-current 
system  would  be  cheaper.  An  advantege  will  be  found  in 
employing  it  even  for  less  distances  when  the  total  number 
of  lamps  is  not  very  large  and  where  no  motors  are 
required,  a  case  often  presented  by  large  villages  and  small 
towns.  The  working  of  a  small  central  station  with 
alternate  currente  is  rather  simpler  than  that  of  a  small 
station  on  the  five-wire  system,  for  instance. 

Cojitimmis  Cunenismih  Siib-Siatiom. — When  the  distance 
to  be  supplied  extends  for  more  than  300  metres  from  the 
central  station,  the  continuous-current  distribution  with 
sub-stations  can  be  employed  in  the  following  way  : 

At  the  central  station  a  current  of  2,000  volte,  for 
instance,  is  produced  and  transformed  in  the  sub-sUtions 
by  means  of  ''dyna-motors"  or  continuous-current  trans 
formers  into  currents  at  120  volts,  or  at  240  volte  for  the 
three-wire  system,  etc. 

The  most  economical  and  rational  method  in  this  case 
will  be  as  follows : 

Each  sub-station  is  fitted  with  accumulators,  which  are 
charged  during  the  daytime.  For  lighting,  the  battery  and 
the  dynamos  work  in  parallel.  This  system  is  employed  at 
London  by  several  companies.  To  obtain  an  idea  of  the 
price  of  this  distribution  we  will  take  the  case  of  lighting 
3,500  lamps  in  a  perimeter  of  500  metres  radius  placed  10 
kilometres  (say  six  miles)  from  the  generating  station.  We 
may  choose  under  these  conditions  two  dynamos  of  1,500 
volte  in  series  at  the  station,  so  as  to  obtein  a  difference  of 
potential  of  3,000  volte.  Two  continuous-current  trans- 
formers with  their  primary  circuite  in  series  will  absorb 
this  voltage,  and  furnish  ciurent  at  120  volte  from  their 
secondary  armature  circuite,  which  can  be  connected  in 
parallel. 

The  coat  of  such  an  installation  will  be  ; 

(1)  (jshc&atimg   Station. 

f.  £ 

Two  generators,  1,500  rolte  and  30  amperes 18,000  (720) 

One  CQDtinuoua-current  transformer 9,000  (360) 

Instrumonte 10,000  (400) 

BuildingSj  oto.  (same  in  both  cases)  „  ,, 

d7,000f.  (£1,480) 
(2)    LiN^. 
30  mm.^  section,  length  2  x  10  =  30  kilometres. 

f.  £ 

About  6,000  kg.  of  coppor  at  2f.  50o 16,000  (600) 

200  polos  with  insulators  at  25f 5,000  (200) 

Erection    ^ ,«  n 


• 


20,000f.  (£800) 

(3)  SuB-SxATioy.                      f.  £ 

Buildinp:a,  offices,  etc 20,000  (8O0) 

Three  continuous-current  transformers  (one  spare)  39,000  (1,560) 
Battery  of  accumulators,  600  amperes,  120  volte, 

for  thrco  houra 4.^,000  (1,720) 

Switchboard,  etc 10,000  (400) 


ll2,000f.  (£4,480) 

In  all  169,000f.  (£6,760),  without  reckoning  steam 
engines  or  turbines,  and  distributing  mains  going  from  the 
substation  to  the  lamps. 

If  it  were  desired  to  run  this  station  with  the  alternate 
current,  the  cost  would  be  about  the  same,  consequent 
upon  the  fact  that  accumulators  not  being  employed,  the 
dynamos  would  require  to  bo  of  much  greater  power  ;  so 
also  with  the  conductors. 

(1)  GENKRATi>a  Statics,  f.  £ 

Throe  alternate-current  dynamos  of  120  h.p.  (one 

being  spare) 60,000    (2,400) 

InBtrumente,  ete.      - 10,000       (400| 

70.000f,  (£2,800) 
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(2)  LnfB.  t  £. 
70  mm.- section,  length  20km.,  about  1,400*kg.  o! 

copp©rat2f,  500 35,000  (1.400} 

200  poles  and  inaulatow 5,000  (200) 

40,000f.  (£1,600) 

(3)  Tra;<sformebs.  f.  £ 

Total  capacity  of  300  h.p.  (of  these  we  are  obliged 

to   provide    more   than   ia  actually   necessary, 

because  the  maximum  capacity  must  be  con- 

sidorably  over  the  moan  output) 20,(XKI       (SO*) 

Building  and  fixing - 2(J,000       {mt) 

Varioua 10,000       (400] 

50,000f.  (£2.000) 
In  all  160,000f.  (£6,400). 

The  cost  of  the  two  aystems  ia  practically  the  aamC)  and 
it  can  only  be  special  conditions  which  ahould  exert  an 
influence  in  favour  of  one  or  the  other.  The  continuous- 
current  system  has  thua  an  incontestable  advantage  when 
the  power  of  either  steam  engines  or  turbines  is  limited  at 
the  generating  station.  Indeed,  the  use  of  accumulators 
enables  3,500  lamps  to  be  run  with  a  total  motive  power  of 
120  h.p.  only,  working,  it  is  true,  ei^ht  to  ten  hours  a  day, 
while  with  the  alternate  current  220  h.p.  to  240  h.p.  would 
be  required,  which  would  only  be  working  during  the  actual 
hours  of  lighting — that  is,  from  three  to  four  hours  only  a 
day.  On  the  other  hand,  the  labour  and  superintendence 
of  an  alternate-current  station  is  rather  simpler  and  requires 
a  smaller  staff  of  men. 

(To  he  cmitinued,) 


SECONDARY  BATTERIES.'' 

by  o.  h.  robertson,  k.c.s.,  absoc.inst.e.eno. 

Inthodttction. 

The  secondary — or,  as  it  ahould  rather  bo  called,  the 
reversible — battery  dates  practically  from  the  discovery 
that  electric  currents  could  be  produced  by  the  agency  of 
chemical  actioas,  and  its  development  progressed  with  the 
increase  of  our  knowledge  of  the  laws  which  govern 
electrolysis. 

In  the  year  1800*  Volta  discovered  that  a  current  could 
be  obtained  through  chemical  agency ;  and  in  the  following 
year  Gautherot  observed  that  when  electrodes  of  silver  or 
platinum  wire  were  used  for  the  electrolysis  of  acidulated 
water,  they  gave  a  current  in  the  reverse  direction  to  that 
in  which  the  battery  current  had  been  passing,  if  they  were 
connected  through  a  galvanometer  directly  the  battery  was 
removed. 

These  inverse,  or  polarisation  currents  as  they  were 
called,  were  a  source  of  great  perplexity,  and  although 
much  work  was  done  on  the  subject,  and  many  theories 
were  started  to  account  for  their  origin  by  Yolta,  Ritter, 
Marianini,  Becquerel^  Grotthus,  and  others,  no  satisfactory 
explanation  was  forthcoming  until  Faraday  set  the  whole 
theory  of  clectrolyBia  on  a  firm  basis  in  his  papers  communi- 
cated to  the  Royal  Society  between  June,  1833,  and  March, 
1834. 

Although  many  apparent  contradictions  have  been  found 
to  Faraday's  well-known  simple  laws^  and  the  precise  mode 
in  which  a  current  ia  conveyed  through  an  electrolyte  is 
still  under  discussion,  yet  his  work  showed  that  chemical 
and  electrical  energy  were  mutually  convertible,  and  that 
the  so-called  polarisation  currents  were  due  to  the  reversible 
nature  of  the  chemical  changes  caused  by  the  passage  of  the 
primary  current. 

The  way  was  thus  cleared  for  improvements  in  batteries 
in  general,  and  very  many  have  been  brought  out ;  but  it 
was  not  till  much  later,  when  Faraday's  other  great  dis- 
covery of  the  laws  relating  to  the  conversion  of  mechanical 
into  electrical  energy  bore  fruit,  and  provided  a  cheap 
source  of  electricity,  that  much  attention  was  paid  to 
reversible  batteries. 

In  the  course  of  his  experiments  on  electrolysis  he  nearly 
anticipated  Plant^'s  discovery  of  the  peroxide  of  lead-lead 
couple,  for  in  the  case  of  the  electrolysis  of  a  solution  of 
acetate  of  lead  he  noticed  that  on  the  [lassugo  of  the  current 

'  Paper  read  before  the  Society  oi  Arte. 


l)oroxide  of  lead  was  formed  on  the  one  plaifo  &nd  lead] 
the  other, 

In  1843,  Grove  invented  his  gas  battery,  and  in  18 
Dr.  C.  W.  Siemens  constructed  a  reversible  battery,  amngl 
carbon  plates  as  his  electrodes,  and  a  strong  solution  q|] 
acetate  of  lead  as  his  electrolyte. 

In  1859,  Plantti  made  a  number  of  experiments  witi 
copper,  silver,  tin,  lead,  aluminium,  iron,  rinc,  gold,  an 
platinum  voltameters,  to  determine  which  was  the  ba 
couple  to  use  for  a  reversible  battery,  and  decided  on  the 
use  of  lead  plates  in  dilute  sulphuric  acid,  because  in  dis 
charge  both  plates  were  active — that  is,  not  only  did  the 
peroxide  of  lead  pkto  combine  with  hydrogen,  but  the 
reduced  metallic  load  combined  with  oxygen  ;  thus  the 
E.M.F.  of  the  cell  was  due  to  chemical  actions  occurring  on 
both  plates.  In  those  days  the  action  of  the  cell  was 
ascribed  solely  to  the  decomposition  of  wattir,  and  the  effect 
of  the  sulphuric  acid  was  left  out  of  account. 

In  1873,  Plant<^  improved  the  '*  formation  "  of  his  cell  by 
bringing  out  the  process  for  alternate  reversals  of  the 
current,  and  in  the  decade  which  followed,  with  the 
improvement  of  the  dynamo,  and  the  consequent  growth  of 
electrical  engineering,  the  need  for  some  means  of  storing 
electrical  energy  arose,  and  the  reversible  battery  passed 
from  the  laboratory  into  commercial  use. 

Revkrsiblk  Batteries. 

In  1880,  M.  Camille  Faure  invented  his  cell,  in  which  i 
the  electrodes  consisted  of  lead  plates,  smeared  with  pastei  I 
of  red  lead  and  litharge  respectively,  and  covered  with  a  1 
protecting  layer  of  felt.  On  charging,  the  red  lead  wu  \ 
oxidised  to  peroxide  of  lead,  and  the  litharge  was  reduced 
to  metallic  lead,  thus  quickly  forming  a  Plants  couple  of 
considerable  storage  capacity. 

The  same  impetus  in  electrical  work  which  gave  rise  to 
the  Faure  battery,  led  also  to  the  introduction  of  several 
other  types  of  reversible  batteries,  and  as  I  have  been  able 
to  obtain  very  little  information  about  them,  I  will  deal 
with  them  and  their  developments  now,  before  proceeding 
with  the  numerous  improvements  in  the  two  lead  types. 

Profs,  Thomson  and  Houston  have  tried  electrodes  of 
copper  in  sulphate  of  zinc  solution  ;  the  plates  were  laid 
horizontally^  so  that  the  relative  weights  of  the  sulphate  rt 
ainc  and  sulphate  of  copper  formed  in  the  working  mi^^h 
prevent  their  mixing  too  readily.  The  E.M.F.  was  thi 
same  as  that  of  the  Daniell. 

M.  d'Arsonval  modified  this  battery  by  making  one  elee 
trode  of  lead  and  the  other  of  zinc,  tho  solution  beioj 
sulphate  of  zinc  as  before.  The  lead  plate  forma  th 
positive,  and  becomes  coated  with  peroxide  durin 
charge.  Accoi-ding  to  Miealer,  the  E.M.F.  of  this  arrmngt 
ment  ia  2*13  volts. 

Sutton  tried  copper  and  lead  plates  in  copper  sulphatcj 
the  KM.F.  being  1-22  volts. 

In  188G,  M.  Dezmazures  brought  out  a  modification  fl 
the  Lalande  and  Chaperon  cell,  the  solid  copper  plate  beiq 
replaced  by  a  porous  one,  made  by  first  reducing  coppc 
oxide  electrically,  and  then  compressing  the  line  metalli 
dust  80  obtained  into  plates,*  The  other  electrode  wa 
made  of  tinned  iron  gauze,  and  tho  solution  was  potassiui 
zincate.  The  E.M.F.  is  only  about  one  volt,  bat  the  cell 
are  light,  and  a  battery  of  this  description  gave  satisfactioi 
as  a  source  of  motive  power,  at  the  trials  on  the  Freno 
torpedo  boat  "  La  Gymnote,"  at  Toulon.  Recently  thi 
battery  has  been  tried  for  traction  work  in  Philadelphil 
under  the  tiame  of  the  Waddell-Entz  accumulator.t  In  tb 
American  form  of  the  battery  the  copper  plates  are  made  o 
a  sort  of  wire  rope,  formed  of  a  stout  wire  core,  braidei 
over  in  opposite  directions  with  two  layers  of  wire  of^ 
ditlerenb  thicknesses,  the  finest  outside.  This  is  again 
braided  with  asbestos,  or  some  similar  material,  which  retai 
and  protects  the  cop|>er  oxide  formed  by  electrolysis.  T! 
weight  of  tho  battery  is  given  as  from  551b.  to  601b, 
horsepower  stored. 

Lead  Rkvkiwhilk  Batteriks. 

On  the  introduction  of  the   Faure  cell  into  England, 
1881,  great  hopes  were  entertained  of  It,  and  the  modifio 

•  The  L'kctncian,  vol.  xxiL,  p.  302. 

t  Tho  BUctrkol  Emjineer,  No.  23,  vol.  vii.,  p.  566. 
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in  the  manufacture  of  the  plates  seems  almost  to  have 
^    3  regarded  as  constituting  a  frosh  type  of  cell,  whereas, 
tince  the  couple  was  identical,  the  chemical  reactions  were  the 
ae  4«  in  the  Plants  cell,  and  any  defect  due  to  these  would 
«  common  to  both.     As  lead  reversible  batteries  cannot  be 
■aid  to  have  completely  realised  the  hopes  then  entertained, 
I     jj  ia  important  to  discover  whether  the  non-fulfilment  is 
k^ue  to  causes  which  can  be  remedied  by  improved  processes 
^•f  manufacture,  or  whether  they  arise  from  the  chemical 
^Bnctions  occurring  in  the  working  of  the  cell,  and  are  to 
Vbe  met  rather  by  improved  treatment  after  than  during 
construction.     I  have  thought,  therefore,  that  a  paj)er  con- 
taining a  summary  of  some  of  the  principal  improvements 
which  have  been  introduced  iu  the  construction  of  the  cells, 
and   an   account  of   some   experiments  dealing  with   the 
cbemistry  of  the  subject,   might   lead    to    some    useful 
discussion. 

From  a  comparison  of  the  two  cells,  made  by  M.  Achard, 
it  appears  that  on  its  introduction  the  internal  resistance  of 
the  Faure  was  much  higher  than  that  of  the  former,  while 
the  Planti^  cell  took  longer  to  form,  and  was  heavier  than 
the  Faure. 

The  time  required  for  formation,  and  the  weight  of  the 
cell,  wore  the  chief  drawbacks  to  the  Plants  process  of 
manufacture;  the  Faure  method  had  the  disadvantage 
that  the  applied  paste  was  liable  to  separate  from  its 
support  The  remedying  of  these  defects,  then,  has  been 
the  principal  aim  of  the  improvements  which  have  been 
brought  out  in  the  two  types  of  the  lead  reversible  battery.* 
To  give  a  complete  list  of  these  would  be  quite  beyond  the 
scope  of  this  pap>er,  but  they  may  be  summarised  as 
^.iollows  : 

V  I'  Ibipuovxmknts  in  the  Plantk  Type, 

i.e ,  that  in  which  the  i)eroxide  of  lead  and  spongy  lead 
are  formed  direct  from  metallic  lead  by  electrolysis. 

In  this  type,  since  both  the  weight  of  the  plate  and  the 
time  required  for  "  formation  "  can  be  shortened  by  making 
the  plate  porous,  and  thus  ez{)03ing  more  surface  to  the 
action  of  the  acid  and  charging  current,  obtaining  porosity 
has  been  the  chief  aim  of  inventors.  The  methods  which 
have  been  suggested  from  time  to  time  may  be  classified 
under  three  headings :  a.  Chemical. — The  plates  are  sub- 
jectetl  to  some  "  pickling "  process,  or  some  special 
"forming  "  bath  is  used.  b.  Mechanical. — The  plates  are 
made  of  granulated  lead,  wire,  or  some  form  of  finely- 
divided  lead,  c.  Electrolytic, — (1)  The  finely  divided  lead 
is  obtained  by  the  electrolysis  of  some  salt  of  ]ead  : 
(2)  Some  salt  of  lead  is  formed  into  a  plate  by  pressure  or 
otherwise,  and  then  reduced  to  metallic  lea'^. 

Chemical  Proce^es. — Plants  found  that  plates  of  lead 
which  had  been  steeped  for  a  long  time  in  dilute  sulphuric 
acid,  before  being  submitted  to  the  action  of  the  charging 
current,  '*  formed  "  more  rapidly  than  those  which  had  not 
been  so  treated,  and  he  also  found  that  "formation"  was 
hastened  by  heating  the  cell  during  the  process  ;  this,  how- 
ever, was  difficult  in  practice. 

In  1882,  in  order  to  roughen  the  surface,  he  pickled  the 
plates,  for  from  24  to  28  hours,  in  a  bath  composed  of  nitric 
acid  diluted  with  from  once  to  twice  its  volume  of  water. 
The  plates  were  then  thoroughly  washed,  and  the  formation 
completed  in  a  bath  of  dilute  sulphuric  acid  one  to  10.  By 
this  improvement  he  stated  that  a  capacity  which  under 
the  old  process  it  took  several  months  to  obtain,  could 
be  acquired  in  eight  days. 

Almost  simultaneously,  Messrs.  Elwell  and  Parker 
suggested  the  use  of  a  mixture  of  nitric  and  sulphuric 
acids  as  a  pickling  bath.  Since  then  different  baths,  con- 
taining nitric  acid  in  varying  propoitions,  have  been 
brought  out,  and  from  the  earliest  times  the  addition  of 
some   salt   of   the   alkalies,   such   as  ammonium,  sodium, 

*  For  an  account  of  the  lead  batt«riee  on  their  first  introduction 
into  oommercia]  work,  and  of  tbe  early  cuggestiona  to  replace 
them,  «e«  a  (Mper  by  TYof.  W.  Grylls  Adanu.  F.R.S..  read  before 
tbe  Science  Society  of  King's  College.  October  25,  18MI,  and 
published  in  the  ChrmicaJ  At»r«,  vol.  ilv.,  p.  1.  In  Mr.  Niblett'a 
paper  on  '*Some  Recent  Improvexneots  in  Lead  Secondarj 
Battcrietf,"  read  before  the  Phyncal  SoHety  of  Glasgow  Unit'eraity 
last  January,  and  publiabed  in  the  £Uriricai  Bn^finetr^  vol.  vii, 
Nos.  13  to  17,  will  be  foand  an  aoooant  of  tbe  pnocipal  stnicUxral 
ipiproveinenta  which  have  «iAce  been  effected. 


potassium,  or  magnesium,  sulphate  to  the  electrolyte 
during  formation,  has  been  suggested  as  an  improvement. 

In  1884,  Mr.  FitzGorald  proposed  the  use  of  phosphorio 
acid  ;  and  in  the  same  year  Mr.  Tribe  experimented  with 
plates  partially  or  wholly  converted  into  sulphide,  phosphide, 
or  arsenide,  prior  to  "  forming  "  then  by  electrolysis. 

Coming  to  recent  proceases,  in  1890  Mr.  Epstein  sug- 
gested first  boiling  the  electrodes  in  a  bath  containing 

1  per  oont.  nitric  acid  ; 

1     ,,      ,,     potaulum  permanganate ; 

or  else,  in  lieu  of  the  permanganate,  2  per  cent,  oarbonate 
or  sulphate  of  sodium,  or  1  per  cent,  sulphate  of  manganese. 
The  plates  are  dried  in  air,  and  then  **  formed  "  by  tbe 
action  of  the  ciu-rent  in  an  electrolyte  containing  acetic, 
phosphoric,  or  tartaric  acid,  ia  the  proportion  of  ^  to  2 
per  cent. 

A  few  months  later,  Dr.  Paul  Schoop  brought  out  his 
process  for  first  subjecting  the  plates  to  the  action  of  a 
current  of  about  one  sixth  of  an  ampere  per  100  square 
centimetres,  at  50deg.  F.,  in  a  bath  com(K>sed  either  of : 

100  parts  by  weight  ammonium  iulphate  ; 
140     ,,      ,,        „       sulphuric  acid  (SOdeg.) ; 
|rda  1  pt.  ,,       ,,        potoaBiam  chlorate  t 

or  else — 

100  parts  by  weight  water  ; 

5        ,,      ,,       ,,       sodium  bisulpbate ; 

|rdR  1  pt.  ,,       ,,       potassium  chlorate. 

The  treatment  is  continued  for  from  36  to  100  hours, 
according  to  the  depth  of  the  active  material  required. 
The  formation  is  completed  in  ordinary  dilute  sulphuric 
acid. 


Fio.  1.— Drake  and  Gorham's  Cell. 

Mechanical  Processes. — Messrs.  Crompton  and  Howell's 
well-known  plates,  formed  by  the  compression  of  a  specially 
porous  granulated  lead,  are  an  instance  of  this  type,  and 
from  their  great  porosity  they  are  capable  of  a  very  high 
rate  of  discharge. 

In  Messrs.  Drake  and  Gorham's  cell,  Fig.  1,  while  the 
positives  are  of  the  Faure  type,  the  negatives,  or  lead 
plates,  are  formed  of  roughened  strips  of  lead,  laid  hon- 
2ontally  one  over  the  other,  and  connected  by  their  ends  to 
upright  rods.  From  its  construction  this  plate  is  free  to 
expand  and  contract  without  injury  to  itself. 

In  Mr  Niblett's  so-called  "solid  cell,"*  the  electrodes 
are  separated  by  porous  partitions,  and  the  space  between 
the  electrodes  and  the  partitions  is  filled  up  with  granulated 
lead.  In  this  cell  there  is  practically  no  free  electrolyte  to 
wash  about  and  spill ;  it  is  all  absorbed  either  in  the  mass  of 
spongy  material  forming  the  electrodes,  or  in  the  porous 
partitions. 

Plates  have  also  been  made  of  compressed  lead  dust,  of 
wire  loosely  woven  and  compressed,  as  in  Reymer's  cell ; 
or  in  the  form  of  a  rope,  as  in  the  Legay  celL 

M.  Bandsept's  plates  would  appear  to  be  of  this  type,  as 
they  are  made  of  extremely  finely  pulverised  material, 
which  is  then  compressed  into  briquettes,  and  subjected  to 
a  forming  process.  Tbe  cell  is  now  in  use  commercially 
in  Brussels,  but  very  little  inforoaation  can  be  obtained 
about  it. 

Electrolytic  PROdEesBa 

1.  The  Elefirolym  of  Some  Lead  Soli  Soiuiion,— The  aceUte 
of  lead  has  been  frequently  employed  for  this  purpose 
since  Siemens  used  it ;  and  another  salt  that  has  been  tbe 

*  Tbe  SU^tri^'ii  EntjitUKf,  voL  riiL,  Ko.  4,  p.  80w 
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subject  of  toany  patents  is  the  chloride  of  lead.  Id 
America  lost  year  it  was  proposed  by  an  Englishman, 
named  Currie,  to  form  the  electrodes  of  rods  or  bars  of  lead 
coated  with  woven  asbestos.  These  electrodes  are  then 
placed  as  anodes  in  a  bath  of  zinc  chloride,  and  lead 
chloride  to  the  required  depth  is  formed  on  them,  while 
sine  is  deposited  on  the  cathodes.  On  reversing  the 
current,  spongy  metallic  lead  is  produced  on  what  are 
now  the  cathodes,  and  the  zinc  goes  into  solution,  being 
thus  used  over  and  over  again. 

2.  TJie  Hfdudum  of  a  Plate  Formed  of  Some  Salt  of  Lead. 
Perhaps  more  patents  have  been  taken  out  under  this 
heading  than  any  other.  Plates  have  been  formed  of  the 
fused  chloride ;  cerussite,  or  the  native  carbonate,  has  been 
compressed  into  plates,  and,  in  fact,  any  salt  of  lead,  even 
lead  sulphate,  which  can  be  ^ot  to  reduce  to  metallic  lead 
by  the  action  of  the  current,  has  been  employed. 


Fio.  2.— Element  ConBolidated  Electric  Storage  Company. 

In  the  Laurent-C^ly  cell  the  plates  are  composed  of 
pastilles  of  specially-prepared  lead  chloride,  round  which 
frames  of  an  alloy  of  had  and  antimony  are  cast.  By  the 
action  of  zinc  in  very  dilute  hydrochloric  acid,  the  plates 
are  converted  into  cellular  lead.  The  plates  are  then 
washed  in  cold  water,  dried,  and  the  positives  converted 
into  litharge  by  the  action  of  a  current  of  hot  air.  The 
formation  is  then  completed  by  electrolysis  in  the  usual 
way. 


J\ 
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Fig.  3.— Plan  and  Section  OacJot  Plato. 

For  this  cell  it  is  claimed  that  the  density  of  the  positives 
is  4-3  to  5,  while  that  of  the  negatives  is  only  3  to  3-5. 
Great  storage  capacity  for  weight  is  also  claimed. 

n.  Improvements  in  the  Faure  Type, 
i.e.,  that  in  which  the  peroxide  of  lead  and  spongy  lead 
are  formed  by  electrolysis  from  some  oxide  applied  t3  the 
plates. 

As  in  this  class  of  cell  the  active  material  is  applied  to 
the  electrodes,  and  not  formed  from  them  aa  in  the  original 
Plants  cell,  it  is  obviously  desirable  that  the  supporting 
part  of  the  electrode  should  be  light,  and  not  weakened  by 
taking  part  in  the  chemical  reactions.  These  requirements 
have  been  met  in  many  instances  by  replacing  the  solid  lead 


plate  by  a  grid,  usually  made  of   an  alloy  of  lead  and  < 
antimony,  since  such  an  alloy  is  less  acted  on   by  the  airid, 
and  is  much  stronger  than  pure  lead.     In  the  EJ*.S.  cell, 
the  use  of  an  alloy  of  lead  and  antimony  was  abandoned, 
because,  if  sufficient  antimony  to  obtain  a  good  casting  m* 


Fig.  4.— Plan  Correna  Double  Grid. 

added,  the  grid  was  so  hard  that  it  did  not  yield  to  tbe 
expansion  of  the  paste,  which  consequently  forced  itself 
out  of  the  plate.  Lead  grids  were  then  employed,  but  now 
they  have  been  abandoned  for  rapid  discbarge  work,  and  a 
solid  plate  has  been  reverted  to. 

In  the  htoat  form   of  Mr.  FitzGerald's   lithanode  cell, 
weight  is  reduced  by  making  the  support  of  a  light  double 


FiQ.  5.—**  Roberts  "  Cell,  Complete. 

frame  of  copper  wire,  i>rotected  from  the  action  of  the  acid 
by  dipping  it  first  in  soldering  fluid  and  then  in  molten 
lead. 

The  other  improvements  fall  into  two  principal  divisions  : 
(a)  Those  which  have  for  their  object  the  retention  of  the 
paste  on  the  plate,  and  tbey  may  be  classed  under  four 
headings;  (^)  those  intended  to  provide  better  connection 
between  the  support  and  the  active  material. 

a.  TJu  Rdention  of  the  Paste. — i.  The  plate  is  not  per- 
forated, but  grooves  or  recesses  are  made  on  the  surface  ; 
or  it  is  cast  with  projections  from  it,  so  as  to  aflford  a 
lodgement  for  the  active  material. 

The  Tudor  plate  is  a  familiar  instance  of  this  type,  which 
has  the  advantage  that  the  support  gradually  gets  '*  formed  " 


lea,     ■ 
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and  supplies  active  material  to  replace  that  lost  in  the 
working  of  the  cell. 

In  the  new  1890  pattern  E.P.S.  plate,  an  early  form, 
intruduced  originally  by  Swan,  has  been  resorted  to.  The 
plate  is  grooved,  but  instead  of  the  grooves  being  vertical, 
as  in  the  Tador  plate,  they  are  horizontal,  and  the  ridgeg 
between  the  grooves  curve  slightly  upwards  towards  the 
surface  of  the  plate,  forming  a  lodgement  for  the  paste. 

2.  The  support  is  some  form  of  *' grid,"  that  is,  is  per- 
forated with  holes,  as  in  the  old  pattern  E.P.S.  plate,  and 
the  Julien  grid,  Fig.  2. 

A  great  many  varieties  of  this  form  of  plate  have  been 
suggested,  and  the  apertures  have  been  made  by  casting 
the  grid  in  a  mould,  and  by  punching.  Their  form  has 
been  cylindrical,  barrel-abapsd  as  in  Messrs.  Drake  and 
Gorham's  positive  plates,  shaped  like  two  cones  joined  at 
the  a|>ices,  and  to  give  greater  security  the  perforation  has 
been  made  to  ^expand  again  just  at  the  junction  of  the 
apices. 


Fia.  6.^**  Hobert'fl  "  Cell  :  Detail  of  Plate. 

The  construction  of  a  mould,  to  produce  a  perforation 
expanding  inwardly,  ia  a  matter  of  ditficulty,  and  therefore 
the  grids  are  sometimes  cast  intvro  halves  and  subsequently 
joined,  as  in  the  Gadot  cell,  Fig.  3.  In  the  Correna  cell, 
Fig.  4,  much  used  in  Germany,  the  grid  takes  the  form  of 
a  double  lattice. 

3.  The  active  material  is  enclosed  in  a  perforated  con- 
ducting retaining  vessel. 

In  this  case,  also,  the  devices  resorted  to  have  been  very 
numerous.  Plain  or  corrugated  sheets  of  lead  have  been 
taken  and  folded  into  boxes,  either  before  or  after  applying 
the  paste. 
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In  the  Koberts  cell.  Fig.  5,  two  grids  are  taken,  pasted  on 
one  side,  and  then  united  to  form  a  plate  with  the  paste 
inside.  Fig.  6. 

In  Dr.  Tommasi's  multitubular  cell.  Fig.  7,  the  retaining 
vessel  may  be  constructed  of  metal,  but  is  usually  of  some 
non-conducting  material,  and  so  comes  under  the  next 
heading. 

4.  The  enclosing  vessel  or  plates  are  ^made  of  some  non- 
conducting material,  or  some  inactive  material  is  packed 


between  the  plates,  to  prevent  short-circuiting,  and  retain 
the  active  material.'*' 

In  France  the  plates  have  been  covered  with  perforated 
sheets  of  celluloid  ;  Keynier  brought  out  what  he  called  an 
"elastic  cell,"  specially  designed  for  use  on  torpedo-boata. 
When  tried  in  1886,  on  board  "  La  Gymnote,"  it  was  not  a 
success,  and  the  alkaline  copper  cell  was  preferred  to  it. 
Since    then,   however,  the    construction    has   been  much 
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Fi«.  9. — Reynior  Eloraent :  Plan 
of  Compreaeing  ArranKOiuent. 


Fm.  S.—Heynier  Element,  Sido  View. 

improved,  Fig.  8.  Each  cell,  according  to  improvements 
effected  in  1339,  is  composed  of  one  positive,  two  negative 
plates,  and  four  porous  partitions  held  together,  as  shown 
by  a  frame  consisting  of  two  end  plates  connected  together 
by  corrugated  strips  of  metal,  which  have  sufficient  elasticity 
to  enable  them  to  expand  and  contract  with  the  alteration 
in  volume  of  the  plates  caused  by  charge  and  discharge. 
Fig.  9. 
In  this  countiy  Mr.  Barber-Starkey  has  tried  filling  in 


Fio.  10.— **AtU«"CeU. 


between  the  plates  with  a  mixture  of  plaster  of  Paris  and 
sawdust  J  Mr.  Fuller  uses  porous  pots  ;  and  in  the  United 
States,  in  the  Pumpclly  battery,  cellulose,  or  wood  pulp, 
is  used  to  separate  the  plates  which  are  arranged  horizon* 
tally,  as  in  the  Atlas  cell.  Fig.  10. 

fCofUinuid  an  page  641,) 


*  Tho  improrcmOQt«  undor  this  heading  are  equally  applicable 
cells  of  bho  IManUj  ty[X) ;  but  aa  they  are  more  frfx^aentlv  app 
to  cellfl  of  the  Faure  type,  I  refer  to  them  under  this  heaaio|E, 
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ADVICE  RE  THE  PALACE  EXHIBITION. 

It  is  not  often  that  we  find  ourselves  thoroughly  in 
accord  with  Colonel  Gouraud,  but  his   advice  to 
exhibitors  at   the  meeting  in   connection  with  the 
Crystal  Palace   Exhibition   was  sound  and   to  the 
point.     We  had  previously  pointed  out  that  at  every  ^ 
exhibition  of  repute  some  firm  or  firms  had  laid 
a  solid  foundation  for  a  reputation  and  for  business 
abilities  that  rapidly  led  to  increase  of  business  and 
to  fortune.     Colonel  Gouraud  merely  completed  our 
suggestion  by  expressing  in  plain  language  the  fact 
that  a  good  exhibit  requires  a  certain  expenditure  of 
money.     There  is,  however,  one  other  point  which 
is  worthy  the  closest  attention.     A  day  will  be  fixed 
for  the  opening  of  the  exhibition.     Already  rumours 
are    current    as    to    the    unreadiness    of   some   of 
the  exhibitors,  and    it  is   with    these   we    wish    to 
*'  wrastle."     The  only  aim  an  exhibitor  can  possibly 
have  nowadays  is  the  necessity  of  keeping  his  trade 
or  of  increasing  it.     He  exhibits  because  he  cannot 
allow  his  rivals  to  gain  a  point  in  the  race,  and  his 
returns  are  derived  from  various   sources.     In  the 
first  place,  he  may  effect  actual  sales  to  customers 
who   visit   the   exhibition.     In  the   next  place,  by 
circulars  handed  to  visitors  and  by  explanations  given 
to  visitors,  the  exhibitor  becomes  acquainted  with 
probable   future  buyers.     The   fad  of  having   seen 
apparatus  and  knowing  a  firm  are  often  vital  points     i 
tending  to    direct    orders    in     specific    directions.  ■ 
Lastly,   there    is    the    wide    advertisement    to    the 
four  quarters  of  the  globe   given   of   apparatus  by 
the    descriptions    which    appear    in    the    various  I 
papers.     If  we  say  that  we  intend  to  describe  this 
exhibition  from  start  to  finish — and  we  do  say  so —  _ 
it  will  be  found  that  our  contemporaries  are  bound  I 
to  do  likewise.     They  dare  not  lag  behind  in  such 
a  race.    What,  however,  does  all  this  mean  to  the  - 
laggards  whose  exhibits  are  incomplete  a  month  or  | 
so  after  the  opening  ceremony  ?    They  have  missed 
the  chances  of  obtaining  customers  during  a  time 
when  the  greatest  interest  exists ;  they  have  failed 
to  make  themselves  known  as  widely  as  they  might, 
and     they    can     never    regain     the    lost    ground. 
Ofttimes  the  excuse  is :  We  are  so  busy ;  we  really  have 
not  time  to  exhibit.     That  excuse  is  good  enough  J 
for  a  third  or  thirtieth  rate  exhibition,  but  not  to 
one   in  the  national   home    of  exhibitions,  to  one 
devoted  entirely  to  electrical  matters,  to  one  held  1 
just  at  a  time  when  the  widest  vista  of  work  ever 
opened  to  the  eyes  of  electrical  engineers  appears 
before  them  in  the  glimpses  that  can  be  seen  of  the  1 
immediate  future.      We   would  urge    upon    every 
exhibitor,  then,  the  importance  of  being  ready  at 
the  time  of  the  opening.    Firms  that  are  too  busy 
to  advertise,  too  busy  to  exhibit,  too  lazy  to  come  up 
to  time,  are  unworthy  of  support,  and  the  sooner 
they  are  relegated  to  the  background   the   better. 
Those  firms  having  a  reputation  to  make,  or  a  desire  to 
retain  one  they  have  made,  should  not  pretend  to  be  in 
the  position  of '*don'tcare,"  They  exist  to  do  business, 
and  if  they  are  too  high  and  mighty  in  their  opinions 
customers    had    better — far    better — go  elsewhere 
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rttinately,  there  are,  as  yet,  very  few  electrical 
who  take  this  tone.  There  are  one  or  two 
'ho  imagine  the  world  must  wait  upon  them 
because  they  have  heen  lucky  in  securing  a  certain 
■tDotint  of  orders  hitherto.  Such  firms  must  die 
a  natural  death,  and  will  not  survive  the  keener 
basiness  spirits  for  many  years.  Those  who  seize 
the  opportunity  now  offered  will,  we  should  imagine, 
never  regret  it.  They  have  the  chance  of  making 
iheir  mark  at  a  far  more  favourable  time  than 
those  who  were  so  active  in  1882.  Black  Friday 
for  electrical  engineering  has  come  since  1881- 
1882,  and,  so  far  as  can  be  judged,  has  gone 
for  good.  There  cannot  again  be  such  a 
rash  of  blind  speculation,  of  Stock  Exchange 
gambling,  but  there  may  be  so  vast  an  increase 
of  work  that  it  appals  one  to  attempt  to 
describe  the  possibilities  for  an  enterprising  firm. 
Once  more  to  reiterate  our  caution.  Be  ready  in 
I  time,  if  only  to  obtain  the  praise  of  the  daily  press. 
■^very  exhibitor  should  know  that  after  a  few  short 
Wkrticles  in  these  papers  the  whole  subject  will  be 
practically  dropped,  and  especially  so  if  a  turn  of 
the  political  wheel  should  bring  about  sorne  interest- 
ing political  topic.  The  exhibits  should  be  worthy 
the  firms'  reputations.  Explanations  should  be 
forthcoming  whenever  a  visitor  turns  up.  Nothing 
is  more  annoying  than  to  find  some  interesting  piece 
of  apparatus  on  a  stand  with  no  one  at  hand  to 
explain  its  uses  and  mode  of  working,  and  yet  more 
often  than  not  visitors  have  to  pass  by  with  no  more 
information  than  can  be  obtained  from  studying  the 
external  firamework  of  a  machine.  At  the  Crystal 
Palace  we  must  have  nothing  of  this  sort.  A 
niggardly  policy  should  be  eschewed,  and  the 
exhibit  should  be  ready  at  the  opening. 
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illustrated,  and  the  information  given  is  driven  home  by  a 
series  of  questions  given  at  the  end  of  each  section. 


Xlectrlolty  Treated  EJKporUnentaUy  for  tbe  use  of  Sotiools  and 

^Bt1ldenU.     By    LiNN.vrn     Cl'MMiNn,    M.A.     Third    edition. 
Longmane,  Green,  and  Co.     Price  48.  6d. 

A  book  that  has  i^tood  the  test  of  three  editions  hardly 
needs  a  godfather.  An  attempt  is  made  to  cover  a  very 
wide  field  in  an  elementary  manner,  and  undoubtedly  the 
student  is  led  gently  and  pleasantly  onwards.  The  altera- 
tions to  this  edition  are  principally  connected  with  the 
more  modern  practical  developments  in  apparatus,  which 
are  simply  described  and  freely  illustrated.  The  subject  is 
treated  under  four  sections,  dealing  respectively  with 
Magnetism,  Frictional  Electricity,  Voltaic  Electricity,  and 
Thermo -Electricity,  with  appendices  on  •*  Units "  and 
"Table  of  Sines,  etc." 


CORRESPONDENCE. 

"  One  m»n'i  wonl  ii  no  mtn'i  word 
JuaUcfl  neetU  thiil  Ik)Ui  be  heiirU.' 


VOTES  OF  GAS  SHAREHOLDEES. 

Sir, — At  meetings  of  local  uuthoritiet^  the  question  la 
from  time  to  time  raised  whether  members  interested  in 
gas  undertakings  are  entitled  to  vote  or  take  part  in  dis- 
cuasions  upon  electric  lighting  matters.  It  may  be  useful, 
therefore,  to  the  electrical  imiustry  to  know  what  the  law 
on  this  subject  is.  Mr.  Sydney  Morse  has  had  occasion  to 
take  counsel's  opinion  upon  the  point,  and  as  I  have 
obtained  the  permission  of  his  clients  to  publish  the  opinion 
which  he  has  obtained  from  Mr.  R.  S.  (now  Mr.  Justice) 
Wright,  I  encloso  it  herewith,  and  trust  that  its  publication 
by  you  may  help  to  prevent  the  continuance  of  the  in- 
justice which  is  now  frequently  done  to  electrical  companies 
by  representatives  of  gas  interest. — Yours,  etc., 

London,  E.G.,  Dec.  2,  1891.  E.  Garckk, 

OPINION. 

The    Urban    Sanitary   Authority  of    is    the 

Corporation  acting  by  the  Council  (see  s.  C  of  t&e  Public 
Health  Act,  1875),  and  consequently  the  present  question 
turns  on  the  construction  of  s.  22,  sub  s.  (3)  of  the 
Municiiml  Corporations  Act,  1882.  In  my  opinion  those 
members  of  the  Council  who  are  shareholders  in  the  gu 
company  have  a  direct  pecuniary  interest  in  the  question, 
whether  or  not  the  Council  shall  give  their  consent  to  the 
application  by  the  electric  light  comjjany  for  a  license 
under  45  and  46  Vict.,  c.  56,  s.  3,  ^nd  such  members  are 
not  entitled  to  vote  on  the  question  or  to  take  part  in  the 
discussion  of  it.  No  penalty  is  attached  to  a  breach  of 
8.  22,  sub  8.  (3),  and  all  that  can  be  done  in  order  to 
prevent  such  members  from  voting  will  be  to  get  some 
member  of  the  Council  to  draw  the  attentiriri  of  the  Mayor 
to  the  fact  that  the  votes  in  question  ought  not  to  be 
received,  and  will  he  invalid.  See  rule  10  of  the  second 
schedule  to  the  Municipal  Corporations  Act,  1882. 

(Signed)  R.  S.  Wright. 

45  and  46  Fkt.,  ck  50,  5.  m. 
(3).  A  member  of    the  council  shall  not  vote  or  take 

part  in  the  discussion  of  any  matter  before  the  council  or 
the  committee  in  which  he  has  directly  or  indirectly,  by 
himself  or  by  his  partners,  any  pecuniary  interest. 


ELECTRIC  VANS. 

Sir,— Can  your  readers  inform  us  whether  it  ia  yet 
practicable  to  convey  a  van,  which  with  its  contents  would 
weigh  about  five  tons,  over  a  common  road  for  35  miles  by 
an  electric  motor  and  accumulator  1  By  *'  practicable  "  we 
mean  at  an  average  speed  of  not  less  than  five  miles  an 
hour,  at  a  cost  considerably  less  than  that  of  horses,  and 
without  recharging  the  accumulators  during  the  journey. 
We  shall  be  glad  to  have  any  proposal  on  the  subject — 
Yours,  etc.,        Hazkll,  Watson,  and  Viney,  Limitkd. 

1,  Creed-lane,  E.C.,  Nov.  30,  1891. 


SECONDARY  BATTERIES. 

(Concluded  fr&m  page  539,) 

b.  Improved  Connection  Between  the  Applied  Oxide  and  the 
Support. — With  this  object  the  support  has  been  well 
rubbed  with  carbon  before  applying  the  paste,  and  the 
addition  of  carbon  to  the  paste  in  some  form  has  been 
frequently  recommended,  as,  for  instance,  kn  ^g  the 
oxides  into  a  paste  with  lead  acetate. 

In  the  Tudor  cell,  Fig.  11,  the  positive  rst 

treated  by  Ptant(^*s  process,  to  coat  them  of] 

crystalline   electrolytic    peroxide.     The 
partially  filled  with  a  paste  of  peroxide  of 
ts  applied  to  the  ridges  to  ex^Kind  them, 
the  mouths  of  the  grooves,  Fig.  12. 

The  casting  or  welding  of  tne  applie 
has  also  been  tried,  and  to  overcome  th 
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the  Bubatances  to  blend  into  one  another,  caused  by  the 
great  differonce  in  their  molting  point,  it  has  been  suggested 
to  fill  the  portion  of  the  mould  usually  occupied  by  the 
support  with  some  reduciog  agent,  such  as  carbon  mixed 
with  nitre,  so  that  when  the  fused  oxides  are  poured  into 
the  mould  they  will  be  reduced  in  part  to  metallic  lead, 
which  will  assume  the  place  and  shape  of  the  carbon  core, 
while  the  remainder  forma  the  active  material 

Oeneral  Improre mints. — Besides  the  improvementa  in  what 
may  be  called  the  manufacture  of  the  plates,  or  electrodes 
proper,  various  devices  have  been  resorted  to  with  the  view 
of  diminishing  the  resistance  of  the  lugs,  and  securing 
better  contact  between  plates  of  the  same  sign,  such  as 
miking  connection  by  tinned  copper  rods  passed  through 
holes  in  the  lugs.  Lead  is  afterwards  cast  round  the  copper, 
so  that  it  is  screened  from  the  action  of  the  acid. 


Fia.   n.—Tndor  Plato  :  Side  View,  Empty. 

Some  attention  has  also  been  given  to  the  question  of 
the  best  electrolyte  to  use,  some  advocating  the  use  of  acid 
of  density  1,150  to  1,180,  while  others  recommend  a  density 
1,200  and  over.  The  addition  of  small  quantities  of  some 
salt  of  the  alkaliesy  such  as  sodium  sulphate  or  carbonate, 
has  been  recommended  by  Mr.  Barber-Starkey  and  others, 
with  a  view  of  reducing  sulphating ;  and  Dr.  Paul  Schoop 
has  brought  out  a  successful  gelatinous  electrolyte  by 
adding  one  volume  of  dilate  sodium  eilicate,  density  \'\8Q, 
to  two  volumes  of  dilute  sulphuric  acid^  1*250. 

In  order  to  prevent  short-circuiting  between  the  plates 
by  the  material  dislodged  iu  working,  they  are  now  either 
slung,  or  rest  on  supports,  which  are  so  placed  that  the 
formation  of  a  layer  of  mud  between  them  is  prevented. 


Fio.  12.— Tudor  Plato:  Side  View,  Empty. 

The  equalisation  of  the  chemical  action  over  the  surface 
of  the  plates  has  also  been  attempted,  and  in  the  Schoop 
cell  the  current  enters  at  the  top  of  one  set  of  plates  and 
leaves  from  the  bottom  of  the  others.  The  plates  also  are 
widely  spaced  now  as  a  rule,  the  proportion  of  anid  to 
plates  has  beeti  increased,  and  little  alterations  are  con- 
stantly being  made  to  secure  the  free  circulation  of  the 
electrolyte  essential  to  regular  working. 

The  Chkmistry  of  no:  Ac'ID» 

Although  80  many  different  modes  of  manufacture  and 
preliminary  treatment  have  been  resorted  to,  all  the  bat- 
teries, 80  far  as  I  am  aware,  which  depend  for  their  action 
on  the  couple  formed  between  lead  and  lead  peroxide  in 
dilute  sulphuric  acid,  exhibit  the  characteristic  peculiarities 
noticed  by  Plants  in  his  cell — namely,  the  high  initial 
E.M.F,  of  a  froshly-charged  cell ;  the  fall  of  E.M.F.  on 
breaking  the  charging  circuit,  with  corresponding  rise  on 
breaking  the  discharging  circuit;  the  very  rapid  fall  towards 
the  end  of  discharge  which  occurs  earlier,  the  more  rapid 
the  discharge  is,  and  is  not  due  to  the  exhaustion  of  the 


active  material,  as  after  a  rest  a  fresh  discharge  can 
obtained. 

As  the  defects — namely,  sulphating  and  buckling— whi 
have  retarded  the  introduction  of  reversible  load  batterii 
are  also  common  to  the  two  types,  it  appeared  possibl 
that  they  were  due  to  the  same  causes  which  produced  tl 
variations  in  E.M.F.  ;  therefore,  as  the  work  of  Dr.  Olivi 
Lodge*  in  1883,  and  of  Mieselt  in  1888.  had  shown 
the  causes  of  the  variation  must  be  sought  either  on 
lead  plate,  or  in  the  acid  next  it,  and  the  chemistry  of 
plates  afforded  no  explanation.  J  I  last  year,  with 
Armstrong's  advice  and  assistance,  undertook  the  investij 
tions  of  the  reactions  occurring  in  the  acid. 

Plantr  ha<i  considered  that  the  peculiarities  in  E.M.P, 
were  due  to  the  formation  of  peroxides  in  the  acid,  ai 
showed  that  the  conditions  existing  in  a  cell  were  favom-- 
able  to  their  production,  since  in  voltameters  with  lead 
electrodes  they  were  formed  in  greater  quantity  than  in 
those  with  platinum.  He  also  noticed  that,  immediateljj 
on  the  cessation  of  the  charging  current,  there  was  often 


^nmummmm 


Fia,  13. — Plates  of  Oorlikoa  Cell  Se^jariitod. 

small  evolution  of  gas  from  the  peroxide  plate  ;  this  erolu-j 
tion  he  ascribed  to  local  action  between  the  peroxide  and] 
the  subjacent  leid. 

Commenting  on  this,  in  their  little  book,  "The  Chemiatryl 
of  Secondary  Batteries,"  Messrs.  Gladstone  and  Tribe  point! 
out  that  the  gas  is  oxygen,  and  cannot  be  due  to  local] 
action,  since  the  gas  was  evolved  whether  the  peroxide  ' 
removed  from  the  supporting  plate  or  not.  The  applicatioai 
of  heat  increased  the  evolution  of  gas,  and  the  gas  watf 
oxygen.  Testing  the  acid  between  the  plates,  they  always] 
found  traces  of  something  which  decolourised  permanganate^] 
and  might,  therefore,  be  hydrogen  dioxide  or  ozone. 

Altbous;h  a  very  large  amount  of  work  has  been  done"! 
on  the  electrolysis  of  sulphuric  acid  solutions,  and  the 
general  character  of  the  change  in  the  nature  of  the  pro- 
ducts formed  as  the  strength  of  the  solution  is  varied,  is 
well  understood,  the  only  references  I  was  able  to  find  toi 
any  examination  of  the  acid  in  a  battery  were  those  ju 
given  ;  and,  therefore,  I  have  ventured  to  bring  the  result 
of  my  own  experiments  before  this  society,  not  because  '. 
consider  them  a  final  solution  of  the  difficult  problem  ' 


•  Cantor  lecture. 

t  *'  Monntaohafte  fiir  Chemie/'  viii.,  713. 

t  For  referenoes  and  a  ■ummary  of  the  prinoipal  work  done  ( 
the  cell,  see  the  £!kctrician,  vol.  xxvU.,  No.  682,  p.  IW ;  Na  C 
p.  437. 
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chemistry  of  the  cell,  but  because  I  hope  that  the  stujy 
the  changes  occurring  in  the  olectrolyte  may  help  to 
eidat«  some  points  which  are  at  present  obscure. 
And  now  it  may  be  as  well  to  refer  briefly  to  the  work 
hich  has  been  done  in  sulphuric  acid. 
In  1878,B€rthelot*  discovered  persulphuric  acid  (H«S.Ps], 
brought  forward  evidence  to  prove  that  it  is  the 
ry  product  of  the  electrolysis  of  aiilphuric  acid  soki- 
ana  that  the  hydrogen  dioxide — which  from  Faraday's 
bu  been  well  known  to  be  present  in  sulphuric  acid 
electrolysis — is  really  due  to  the  action  of  this  body 
the  acid.  The  products  of  electrolysis  vary  with  the 
ngth  of  the  acid,  40  per  cent,  acid  (density  1,300) 
"ing  practically  no  hydrogen  dioxide,  while  below 
above  that  strength  it  is  present  in  varying 
ortiona.  High-current  density  and  an  electro- 
tiTo  condition  of  the  electrodes  favours  their 
fannatioo.t  Persulphuric  acid  is  an  unstable  body, 
id  begins  to  decompose  as  soon  as  the  current  which  has 
LTan  rise  to  it  is  stopped,  and  its  decomposition  is  accom- 
aied  by  the  formation  of  hydrogen  dioxide,  unless  the 
phuric  acid  is  too  dilute.  Hydrogen  dioxide  is  also 
nzistable  when  concentrated,  but  a  weak  sulphuric  acid 
solution  of  it  is  comparatively  stable,  and  the  stability 
increases  the  less  hydrogen  dioxide  it  contains,  therefore 
this  body  is  found  in  estimable  quantities  long  after  the 
persulphuric  acid  which  gave  rise  to  it  has  disappeared. 
Persulphuric  acid  is  at  once  decomposed  by  spongy  metal, 
such  as  platinum  black,  by  heat  with  evolution  of  oxygen,} 
^and  resembles  hydrogen  dioxide  in  these  reactions,  and  in 
Hreleasing  iodine  from  potassium  iodide,  but,  unlike  it,  has 
"no  action  on  f)ermangai)ate  of  potassium  or  peroxide 
of  lead.  The  effect  of  electrolysing  a  aulphuric  acid 
solution  of  hydrogen  dioxide  is  simply  to  increase  the 
nte  of  the  decomposition  occurring  spontaneously  if 
a  weak  KM.F.  is  used  ;§  but  on  increasing  the  E.M.F,, 
though  the  rate  of  decomposition  is  increased,  a  little 
persulphuric  acid  is  re-formed.  Subsequent  workers 
Dive  in  the  main  confirmed  Berthelot's  conclusions.  To  the 
oxidising  oxygen  in  the  products  of  the  electrolyaia  of 
lulphuric  acid  Berthelot  gave  the  name  of  *' active  oxygen," 
And  as  they  pass  one  into  tbe  other,  and  for  most  purposes 
connected  with  a  battery  it  is  not  necessary  to  discriminate 
between  them,  I  have  retained  it. 


I 


EXPERIKKNTS  AT  THK  GENERAL  PoST  OfFICK. 


That  the  nature  of  tbe  electrolyte  affected  the  behaviour 
of  the  cell,  was  evident  from  information  received  from  Mr. 
Borbcr-Starkey  with  respect  to  the  effect  of  the  addition  of 
sodium  carbonate  ;  and  it  seemed  possible  that  the  different 
behaviour  of  cells  containing  this  subatanco  was  due  to  its 
catalytic  action  on  hydrogen  dioxide,  which  is  known  to  be 
exceedingly  unstable  in  the  presence  of  a  trace  of  alkali ; 
and  hence  a  comparative  study  of  the  reactions  occurring 
in  cells  containing  ordinary  dilute  sulphuric  acid,  and  in 
those  which  had  been  treated  on  Mr  Baiber-Starkey's  plan, 
seemed  likely  to  elucidate  the  causes  of  the  sulphatiug 
during  rest,  and  the  high  initial  KM.F. — the  two  features 
most  affected  by  his  treatment. 

Mr.  Preece  most  kindly  aided  the  investigation  by 
allowing  experiments  to  be  carried  out  at  the  General  Post 
Office,  where  one-half  of  the  secondary  cells  contain  1  per 
cent,  of  sodium  sulphate,  and  the  other  half  ordinary 
dUute  acid,  density  1,180.     He  also  put  at  my  disposal  the 

t records  of  the  behaviour  of  the  cells,  and  they  proved  that 
there  was  much  less  sulphating  with  sodium  sulphate,  as 
shown  by  the  density  of  the  acid  never  falling  to  the  same 
extent  as  in  the  plain  cells.     The  following  readings  taken 
from  short-circuited  cells  with  badly  broken  plates  illustrate 
this.      In  two  cells  containing  ordinary   dilute  acid  the 
rdensity  of  the  electrolyte  had  fallen  to  1,100,  while,  accord- 
Hng  to  the  last  readings  before  the  short  circuit  occurred,  it 
Hud    been    1,170   and    1,1S0  respectively;   while  in   two 
|6odiam  sulphate  cells  the  deneity  had  only  fallen  to  1,180 
from  1,200  under  similar  circumstances. 

This  was  strong  evidence  in  favour  of  the  hydrogen 


t 


•  Berthelot.     (Compt,  Rtnd,  90,  269-275.) 
t  Rlchara.     {Ann.  Phya.  Chem.  [2]  31,  91-2. 
X  Berthelot.     {bull.  Soc.  Chim.  [2],  34,  78-81.) 
S  Berthelot.    {Compt,  Hend,,  95,  S-U.) 


dioxide  formed  in  the  working  of  the  cell  being  appreciable 
in  quantity,  since  its  sulphating  were  only  due  to  local 
action  between  the  support  and  the  paste,  there  does  not 
appear  any  reason  why  the  addition  of  sodium  sulphate 
should  affect  it. 

Whenever  the  cells  were  tested  they  were  always  found 
to  contain  "  active  oxygen,"  which  was  due  to  the  presence 
of  persulphuric  acid  and  peroxide  of  hydrogen  in  varying 
proportions.  During  charge  persulphuric  acid  is  the  main 
constituent ;  during  discharge  the  quantity  of  hydrogen 
dioxide  gradually  increases ;  while  in  a  cell  which  has  been 
at  rest  some  time  there  is  very  little  except  hydrogen 
dioxide  to  be  found. 

In  addition  to  the  tests  made  on  the  cells  in  the  electric 
light  and  telegraph  batteries,  I  studied  the  formation  of  tbe 
"active  oxygen"  during  charge  and  discharge  on  some 
cells  which  were  kindly  set  apart  for  my  special  use.  The 
*' active  oxygen"  forms  at  once  on  the  passage  of  the 
current,  decreases  slightly,  and  then  increases  to  a  little 
above  its  first  value.  Starting  either  charge  or  discharge 
always  causes  an  initial  increase,  except  in  the  case  of  cells 
which  have  been  long  idle,  when  there  is  a  diminution  due 
to  the  decomposition  of  the  excess  of  hydrogen  dioxide  in 
the  acid. 

To  test  whether  electrolysed  acid  was  able  to  reduce 
pure  peroxide  of  lead,  two  equal  lots  of  peroxide  were 
taken  by  weighing  one  against  the  other,  and  put  in  two 
flasks.  On  to  each,  100  c.c.  of  acid,  from  next  the  positive 
plate  of  a  cell  at  full  charge  was  poured,  and  this  caused 
the  evolution  of  oxygen,  which  continued  slowly  for  some 
days.  At  the  end  of  a  fortnight  the  amount  of  peroxide 
of  lead  in  each  sample  was  estimated,  and  it  was  found  to 
have  decreased  from  07*4  per  cent,  to  93 '94  and  94*04  per 
cent  respectively. 

This  appears  to  explain  the  well-known  doletcrious  effect 
of  rest  on  a  cell ;  for  although  persulphuric  acid  itself  does 
not  reduce  peroxide  of  lead,  it  forms  hydrogen  dioxide  on 
standing,  which  is  capable  either  of  oxidising  the  lead  plate 
to  litharge,  or  of  reducing  the  peroxide  plate  to  the  same 
substance.  In  each  case  the  litharge  is  converted  into 
sulphate  by  the  sulphuiic  acid. 

In  an  ordinary  cell  in  good  order  the  amount  of  "active 
oxygen"  is  small,  varying  in  quantity  from  about  0*01 
gramme  to  002  gramme  per  litre ;  but  this  means  that  in  a 
45  pint  cell  (tbe  size  used  at  the  Post  Office)  there  was 
always  sufficient  to  convert  from  3*25  grammes  to  7'5 
grammes  of  peroxide  of  lead  into  sulphate,  or  to  undo  the 
work  of  one  to  two  ampere-hours'  charge. 

This  is  not  a  serious  matter  if  the  cells  are  kept 
wording,  as  the  peroxides  are  being  continually  broken  up 
with  each  reversal  of  the  current,  but  if  the  cells  stand  idle 
the  plates  get  sulphated,  and  tbe  amount  of  "  active 
oxygen  "  formed  in  the  next  passage  of  the  current  shows 
a  marked  increase. 

The  figures  just  given  do  not  represent  the  total  amount 
of  "  active  oxygen,"  aince  the  acid  absorbed  by  the  plates 
cannot  be  tested  ;  but  as  the  acid  has  more  oxidising  power 
the  nearer  you  get  to  whichever  is  the  positive  plate, 
except  at  the  commencement  of  discharge,  and  the  total 
quantity  of  *'  active  oxygen  "  increases  rapidly  soon  after 
breaking  circuit,  it  seems  fair  to  assume  that  this  increase 
is  due  to  diffusion  from  tbe  plates  of  acid  which  has  more 
oxidising  power  than  tliat  in  the  body  of  the  cell. 

This  increase  is  followed  by  a  decrease  which  is  rapid  at 
first,  and  then  gradually  gets  very  slow,  and  practically 
ceases  while  there  is  still  a  fair  proportion  of  "active 
oxygen  "  left  in  the  cell. 

In  the  sodium  sulphate  cells  the  amount  of  the  oxidising 
agent  was  usually  lees  than  in  the  plain  cells;  and  the 
amount  of  hydrogen  dioxide  was  always  so,  unless  the 
battery  had  been  at  rest  for  some,  when  the  cond 
occasionally  found  to  be  reversed.  This,  I  si 
to  the  proportion  of  "  active  oxygen "  in 
hydrogen  dioxide,  at  the  moment  of  stoppin 
being  greater  in  the  plain  than  in  the  sodium 
while  the  latter  contain  more  i>ersulphuric  ac 
the  hydrogen  dioxide  present  at  the  time  ' 
current  will  be  reduced  on  the  plates,  sulph' 
and  more  or  less  screening  them  from  nu 
as  the  sodiam  sulphate  cell  contsius  m 
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acid,  the  subsequent  formation  of  hydrogen  dioxide  will  be 
greater  in  it  than  in  the  phiin  celL  As  far  as  1  could  dis- 
cover, sodium  sulphate  has  little  or  no  action  on  the  acid 
unless  it  is  added  during  electrolysis,  or  to  acid  which  has 
just  been  taken  from  a  cell  through  which  a  current  ie 
passing. 

Thf  Pinl'  Colour  of  thi  Acid. — It  has  often  been  noticed 
that  during  charge,  particularly  with  new  cells,  a  pink 
colour  starts  from  the  peroxide  plates,  and  gradually 
spreads  over  towards  the  lead  plates*  fading  away,  however, 
before  reaching  them.  This  pink  colour  was  referred  toby 
Mr.  Crompton  at  a  meeting  of  the  Institute  of  Electrical 
Engineers  on  13Lb  December,  1890,  and  its  origin  gave 
rise  to  some  discussion  ;  so  as  the  acid  in  many  of  the  cells 
at  the  Post  Office  was  pink,  I  tested  it  by  concentrating  it 
down,  neutralising  with  sodium  carbcnato,  and  then  igniting 
on  platinum  foil,  and  always  got  the  characteristic  green  of 
manganese. 

However,  lest  the  manganese  should  have  come  from 
some  other  source  than  the  pink  acid.  I  compared  the 
absorption  spectrum  of  the  acid  with  that  of  a  solution  of 
potassium  permanganate  of  the  same  shade  of  pink,  and 
found  they  both  gave  the  characteristic  bands  in  the  green. 
Fig.  14.  I  also  found  that,  usin^  two  strips  of  platinum  as 
electrodes  in  a  solution  of  manganous  sulphate,  or  any  two 
strips  of  lead  in  dilute  acid,  gave  the  same  colour  and 
the  same  absorption  bands,  provided  the  electrodes  were 
sufficiently  far  apart  to  prevent  reduction  by  the  hydrogen 
evolved  by  the  negative.  This  result  was  important,  for 
it  is  well  known  that  the  pink  colour  disappears  from  the 
acid  in  a  short  time  if  it  is  taken  from  the  cell,  and  as  per- 
sulphuric  acid  has  no  action  on  permanganate,  but  hydrogen 


cau86s  arising  in  the  working  than  in   the  manufaotu 
What  is  required  is  some  substance  which  can  be  added 
the  acid  to  check  the  formation  of  the  oxidised  bodies  in  \\ 
which  cause  sulphating  without  at  the  same  time  inju 
the  plates  in  other  ways. 

Nearly  all  the  "  forming  "  baths  which  have  been  ind 
duced  are  baths  in  which  hydrogen  dioxide  would 
broken  up  as  soon  as  formed,  and  perhaps  in  acme  modifi 
cation  of  them  the  electrolyte  of  the  future  will  be  found  i 
though,  since  the  products  of  the  electrolysis  of  sulphu  ' 
acid  vary  with  the  strength  of  the  acid  and  the  cu 
density,  no  bard  and  fast  rule  can  be  laid  down  for 
treatment  of  cells. 

In  cells  containing  acid  below  density  1,200,  in  which  the^ 
proportion  of  "  active  oxygen  "  existing  as  hydrogen  diox" 
is   high,  the    addition  of   1  per  cent,  of  sodium  sulph 
or  similar  substance,  is  likely  to  prove  beneficial,  particular!^ 
if  the  work  of  the  cells  is  intermittent.    As  the  strength  ( 
the  acid  is  increased,  however,  and  the  conditions  are  mop( 
favourable    to    the    stability  of    persulphuric    acid,    le 
hydrogen   dioxide   will  be   produced,  and  there   is 
chance  of   the  alkali  released  from  the  sodium  sulp 
during  electrolysis  damaging  the  plates. 

Alao,  Dr.  Marshall  has  succeeded  in  preparing  purtl 
persulphuric  acid,  and  has  shown  this  year  that  it  forma 
salts  with  the  alkalies  which  are  very  stable  ;  and  what  the 
effect  on  a  cell  of  the  formation  of  sodium  persulphate  in  it 
would  be,  is  fjuite  unknown.  Although  the  formation  of 
peroxides  in  the  acid  does  not  apparently  account  for  the 
great  gassing  and  sudden  loss  of  charge  sometimes  observed, 
fltill  we  have  seen  that  makers  are  reverting  to  Planti's 
process  of  manufacture,  or  modificatious  of  it,  and  we  may 
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dioxide  decolourises  it,  this  disappearance  of  the   colour 
shows  that  the  latter  is  formed. 

The  Effect  of  Ihjdrotjai  IHo.ride  on  the  E.M.F.  of  a  Cell.— 
The  presence  of  hydrogen  dioxide  having  been  thus  proved, 
both  directly  and  indirectly,  its  eflect  on  the  E.M.F.  of  the 
cell  was  tested.  This  was  done  by  using  strips  of  lead 
packed  tight  into  small  porous  pots,  with  peroxide  of  lead 
to  represent  the  peroxide  plates,  and  using  plain  stripe  as 
the  lead  plates.  A  solution  of  pure  sulphuric  acid,denKity 
1,180,  was  used  as  the  electrolyte.  The  E.M.F,  of  the 
couple  was  taken  by  the  deflection  method,  and  then  a  drop 
or  two  of  hydrogen  dioxide  was  added  to  the  acid,  which 
produced  a  great  diminution,  or  oven  reversal,  of  the  E.M.F. 

The  effect  of  introducing  hydrogen  dioxide  into  the  body 
of  the  peroxide  paste  was  aUo  tried,  with  a  view  of  ropru- 
ducing,  if  possible,  the  conditions  of  a  coll  which  is  started 
discharging  directly  the  charge  is  completed,  and  in  which 
the  *'  active  oxygen  "  would  be  accumulated  at  the  positive 
plate,  leaving  the  lead  plate  free,  and  1  found  that  there 
was  a  slight  increase  in  KM.F. 

Thus  the  variations  in  E.M.F.  apjiearto  depend  on  which 
plate  hydrogen  dioxide  is  formed  at.  When  present  at  the 
peroxide  plate  it  causes  a  rise,  but  when  diffused  through 
the  acid  and  present  at  the  lead  plate  it  causes  a  lowering 
of  the  E.M.F. ;  and  the  rise  in  E.M.F.,  sometimes  noticed 
on  starting  the  discharge  of  a  cell  which  has  been  at  rest 
(mentioned  in  Prof.  Ayrton's  pajwr,  J.I.E.E.,  1890,  p.  572), 
is  probably  due  to  the  electrolysis  and  decomposition  of 
hydrogen  dioxide,  for,  in  a  cell  which  has  been  long  idle, 
practically  the  whole  of  the  *'  active  oxygen  "  is  duo  to  this 
body. 

Conclusions. 

From  the  same  faults  appearing  in  batteries  of  such 
different  construction,  and  judging  also  from  the  results  of 
the  experiments  recorded  in  this  paper,  it  would  appear 
that  the  troubles  occurring  in  batteries  are  due  rather  to 


find  that  in  this  case  also  he  was  right,  and  that  it  is  to  thff" 
electrolyte  we  must  look  if  we  wish  to  find  the  means  of 
materially  improving  the  lead  reversible  battery. 

In  conclusion,  I  must  thank  the  firms  who  hkve  aasista 
me  in  the  compilation  of  this  paper  by  supplying  iofor 
tion  in  response  to  circulars  sent  out. 


MAGNETIC  RELUCTANCE.* 

BY   A.    E.    KKNNKLLY. 

(Conchuied  front  page  519) 

An  examination  of  reluctivity  curves  naturally  suj 
the  question  as  to  whether  there  is  really  a  strict  an< 
relationship  between  H  and  p.  In  other  words,  whethsi 
the  divergences  of  the  observation  curves  from  geometrical 
straight  lines  can  be  fairly  ascribed  to  errors  of  observation 
allowing  for  the  influences  of  residual  magnetism. 

First  confining  the  enquiry  to  the  ascending  reluctivit] 
line — that  which  is  geometrically  consequent  u}>on  Frolichi 
formula  and  also  under  special  interpretation  will 
Lamont's  formula — the  agreement  of  the  plotted  observ% 
tions  with  a  straight  line  between  the  neighbourhood  of  thi 
critical  11  and  H  —  150  is  often  so  good  as  to  intimate  tin 
existence  of  a  definite  linear  relationship.  It  is  generally 
to  be  found,  however,  that  beyond  150  C.G.S.  units  of  d^ 
the  line  bends  downward  until  all  hope  of  rectilinearity  il 
lost.  That  is  on  the  simple  circuit  theory  of  reluctance.  I^ 
however,  we  introduce  an  amendment  into  the  definitioi 
of  reluctance  borrowed  from  the  vein  or  polar  theory^ 
the  rectilinearity  ai)[)ear8  to  be  nearly  sustained  for  a  nmcl 
greater  distance.     Experiracntil  oHficrvntions  r»f  ihw  reluo 

*  Paper  read  More  the  Amorican  Instituto  of  Eleotrioal  Engi- 
neers, October  27.  1891. 
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in  circuits  of  the  magnetic  metals  under  powerful 
eto-motivo  forces  are  yet  rery  scanty,  but  judging 
^m  the  results  of  Ewing  and  Low  the  reluctivity  of 
wrought  and  cast  iron  on  toe  amended  definition  appears 
to  be  a  linear  or  at  least  nearly  linear  function  of  the  force 
M  far  as  H  25,000  and  H  11,000  respectively,  the  limits  of 
the  quoted  measurements. 

The  graphs  of  these  measurements  are  given  in  Fig.  10. 
The  obeervations  run  from  H  3,630  to  11,200  for  wrou^^ht 
iron  with  an  isolated  observation  ab  H  24,r>00  in  a  sejyarate 
instance,  the  similar  series  for  cast  iron  running  from 
3,900  to  10,610  units  of  H.  The  linear  relationship  is 
very  fairly  maintained  and  the  lines  prolonged  downwards 
nearly  strike  the  origin.  It  is  to  be  observed  that  at  the 
limiting  observation  for  wrought  iron  its  reluctivity  is 
ne^ly  20  per  cent,  greater  than  that  of  air  or  of  the  air- 
pump  vacuum. 

According  to  the  simple  circuit  theory,  the  reluctance  is 
of  course  the  ratio  of  the  magneto-motive  force  to  the  flux 
and  the  roluctivily  this  quantity  locally  reduced  to  the  unit 
•of  volume.  On  the  vein  theory,  however,  which  as  we  have 
seen  distinguishes  the  vein  flux  from  the  magnetising  flnx 
superposed  thereon,  the  conductivity  of  a  mass  of  iron  is 
the  conductivity  of  the  iron  itself  added  to  that  of  the 
■pace  it  occupies,  and  consequently  applying  the  vein 
theory  to    the   magnetic    circuit    we    have    the  apparent 
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reluctance  of  the  iron  mass  as  the  joint  reluctance  of 
two  {)atbs  in  multiple  arc,  one  through  the  iron  itself  and 
what  might  be  called  its  metallic  reluctance,  the  other 
through  the  reluctance  of  the  space  occupied  by  the  iron, 
and  the  removal  of  the  iron  would  leave  this  latter  unaltered 
The  difference  between  the  apparent  and  metallic  reluctance 
is  inappreciable  while  the  latter  remains  small,  that  is 
generally  speaking  when  H  is  below  150,  a  limit  rarely 
exceeded,  and  consequetjtly  the  question  does  not  present 
itself  under  practical  conditions,  bub  for  large  values  of  H, 
the  difTcronce  is  considerable  and  the  metallic  reluctance 
approaches  the  linear  relationship  with  H  while  the 
apparent  reluctance  deviates  considerably  from  it. 

These  assumptions  from  the  vein  theory  while  they  may 
be  convenient  are  somewhat  artificial  for  they  (wstulate 

>that  the  space  reluctance  of  a  given  volume  of  air  is 
not  altered  when  the  volume  is  occupied  by  iron.  This 
tnay  not  be  impossible  bub  it  is  ditficutt  to  imagine  any 
reluctance  mechanism  of  ether  that  would  remain  undis- 
turbed by  the  introduction  of  a  roassive  substance.  On  the 
other  band,  while  the  vein  theory  imposes  this  principle 
not  touched  upon  by  the  circuitil  hy|)oth6sis,  it  explains 
very  satisfactorily  the  fact  now  apparently  beyond  dispute, 
that  while  iron  can  be  saturated  there  is  no  limit  yet 
attained  to  the  flux  density  that  can  be  made  to  pass 
through  it.  Ewing's  results  give  no  limit  at  the  observed 
flux  density  of  45,350  C.G.S.,  nearly  three  times  the  flux 


density  at  which  iron  is  commonly  worked  in  practice, 
while  at  the  same  time  they  indicate  a  limiting  value  of 
magnetisation  long  before  that  density  is  reached.  Follow- 
ing the  vein  theory,  the  polarisation  of  the  iron  is  then 
complete  and  the  intensity  of  magnetisation  or  magnetic 
matter  per  unit  croas-section  of  veins  finds  its  maximum,  so 
that,  while  the  total  flux  can  go  on  increasing  indefinitely, 
it  can  only  do  so  by  adding  to  the  permeating  field  flux, 
the  vein  Bux  having  reached  its  full  limit.  It  is  not 
impossible  to  represent  the  observed  condition  of  affairs 
by  the  simple  circuit  theory,  but  the  mental  picture  is  not 
so  clear.  It  would  be  possible,  for  instance,  to  imagine 
that  the  molecules  of  all  substances  transmitted  the  stress 
flux  with  the  same,  or  almost  the  same,  facility  as  the 
ether  surrounding  them,  but  that  in  the  magnetic  metals 
they  exalted  the  stress  in  transmission.  Maxwell  supposed 
that  the  iron  molecules  were  so  constructed  that  they  could 
take  imrt  in  the  ether  spin  that  might  constitute  the  stress, 
and,  if  so,  by  adding  to  it  their  momentum  of  revolution, 
they  could  augment  its  value.  There  would  be  then, 
perhaps,  at  a  certain  stress,  a  speed  of  revolution  which 
the  iron  molecules  would  not  exceed,  and  their  reinforce- 
ment would  be  at  a  maximum,  while  for  stresses  enormously 
greater  than  this  the  molecular  augmentation  would  be 
lost  in  comparison  with  the  strength  of  field,  and  the  iron 
molecules  would  in  the  aggregate  behave  almost  like  the 
motionless  transmitters  of  other  substances.  The  eonse* 
quencea  of  this  conception  seem  more  complex,  exen  if 
more  nearly  true. 

Turning  now  to  the  descending  curve  of  reluctivity 
between  the  initial  and  critical  values,  closer  examination 
will  show  that  here  at  least  the  linear  relation  is  only  an 
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apparent  one.  The  descent  is  so  steep  that  on  the  scale  of 
projection  it  appears  nearly  straight,  but  when  magnified 
it  has  a  distant  curvature.  Kayleigh*  and  others  have 
shown  that  for  small  degrees  of  H  the  permoabiliby  com- 
mences with  a  definite  steady  value,  and  this  being  the 
case  it  would  be  impossible  for  the  reluctivity — the 
reciprocal  of  that  permeability — to  be  linear  towards  H, 
Series  of  observations  covering  with  suflicient  detail  the 
range  of  H  from  zero  to  unity  are  apparently  few,  and 
Fig.  9  gives  the  plotted  values  of  the  reluctivity  on  an 
enlarged  scale,  observed  by  the  writer  for  a  sample  ring 
of  Norway  iron.  The  descending  line  has  a  marked  cur- 
vature approximately  logarithmic,  that  would  be  almost 
inappreciable,  however,  on  the  scale  of  the  other  reluctivity 
diagrams. 

Even,  however,  if  we  admit  that  there  exists  a  linear 
relationship  between  U  and  p  beyond  the  critical  point, 
that  is  to  say,  if  the  experiznental  results  justify  the  belief 
that  Frolich's  formula  is  not  merely  an  empirical  one,  we 
are  scarcely  entit]e<l  to  attribute  to  this  relationship  an 
intrinsic  physical  signification.  It  may  enable  us  to  grasp 
the  salient  features  of  the  magnetic  circuit  by  the  re-estab- 
lishment of  Ohm's  law,  but  the  relationship  is  more  likely 
to  be  the  consequence  of  a  more  remote  fundamental  agency 
than  to  be  significant  of  any  physical  condition  resident  in 
metallic  reluctivity  itself.  This  is  for  the  reason  that  the 
increase  of  flux  under  M.M.F.  in  a  magnetic  circuit  due 
to  the  presence  of  iron  is  more  probably  owing  to  an  assisting 
M.M.F.  set  up  in  that  iron  under  stress  than  to  any  change 
in  the  latter  s  reluctance,  and  the  removal  of  the  initial 
source  of  M.M.F.  from  the  circuit  still  leaves  some  M.M,F. 
active  as  residual  magnetism. 

*  Phil.  Mag.,  March  1887i 
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The  case  is  similar  to  that  of  an  electric  circuit  containing 
a  polarisiug  electrotvte.  It  might  bemoresimple  to  ignore 
the  counter  E.M.F.  of  {jolarisation,  and  to  regard  the 
resulting  diminution  of  current  as  the  result  of  an  extra 
resistance  whose  value  mifjht  be  tabulated  or  possibly  even 
reduced  to  simple  laws.  So  again  in  alternate  current 
circuits,  it  is  often  more  convenient  to  sj>eak  of  a  resistance 
coil  with  inductance  as  possessing  an  impedance  greater 
than  its  ohmic  resistance  and  to  determine  the  flow  of 
current  on  tbe  basis  of  impedance  calculated  to  the  original 
E.M.F.,  whereas  tbe  direct  and  fundamental  method  would 
be  to  keep  the  resistance  at  its  true  value  and  determine 
the  current  by  allowing  for  the  counter  E.M.F.  of  induct- 
ance in  quantity  and  in  time. 

Retaining,  then,  the  latter  analogy,  we  may  say  that  flow 
in  an  electric  circuit  is  subject  to  Ohm's  law  simply  when 
the  E.M.F.  is  constant,  but  when  the  effective  E.M.F. 
varies  periodically,  the  resistance  has  to  be  increased  by  a 
definite  amount  depending  on  the  inductance  and  tbe 
manner  of  fluctuation  m  order  to  obtain  the  correct 
eflfective  current  under  those  conditions.  Similarly  that 
the  flux  in  a  simple  magnetic  circuit  of  air  or  vacuum  i? 
subject  to  Ohm's  law,  but  that  if  the  circuit  includes  a 
magnetic  metal,  the  reluctance  in  the  formula  has  to  be 
changed  in  a  definite  way  depending  on  the  quality  of  the 
metal  and  on  the  magnetising  force  in  order  to  obtain  the 
corresponding  true  flux  density.  The  change  in  reluctance 
IB  the  ideal  connection  of  a  shunt  metallic  circuit  in  parallel 
with  the  air  circuit,  and  the  reluctivity  through  the  metal 
1.1  nearly  a^  ~  lAH  for  values  of  H  below  the  critical  and 
a  +  6  H  for  values  beyond,  with  a  little  uncertainty  in  the 
vicinity  of  tbe  critical  point  itself. 


PURIFICATION  OF  WATER  BY  ELECTRICITY. 


Webster's  method  of  purifying  waste  water  has,  says  the 
Berlin  correapondent  of  the  Liincft,  been  tested  by  Dr. 
Fermi  in  the  Hygienic  Institute  in  Munich,  and  he  has 
communicated  the  result  in  the  last  volume  of  the  Archiv 
fiir  Hygiene. 

The  electrified  waste  water,  he  says,  purifies  itself  in 
about  15  minutes.  Tbe  dissolved  organic  substances  are 
reduced  by  about  one-half,  and  the  suspended  substances 
are  either  precipitated  to  the  bottom  by  the  ferric 
hydrate  formed  on  the  suiiace  of  the  iron  electrodes, 
or  gather  on  the  surface  of  the  water.  The  smell 
of  the  water  is  perceptibly  improved.  The  oxygen  gene 
rated  by  the  electrolytic  tiecomposition  of  the  water 
and  the  chlorine  sot  free  by  the  decomposition  of  the 
chlorides  gather  on  the  positive  electrode,  the  ammonia 
developed  by  the  separating  of  nitrogenous  substances  on 
the  negative  one.  The  method  has  two  considerable 
advantages.  The  first  is  that  very  little  iron  is  precipi- 
tated, and  its  removal  is  therefore  tiot  so  difficult  as  in 
the  case  of  water  purified  by  chemical  methods.  The 
second  is  that  the  dissolved  organic  sub8tance:j,  which 
are  not  precipitated  by  any  of  the  chemical  methods  hitherto 
applied,  are  at  least  partially  got  rid  of  by  tbe  electric 
current.  The  stronger  the  current  the  larger  the  surface  of 
the  electrodes,  and  the  longer  the  electrisation  lasts,  the 
quicker  and  completer  is  the  puri6cation.  The  organic 
substances  contained  in  a  litre  of  water  can  bo  reduced  by 
two  thirds  in  one  hour  by  an  electric  current  oi  05  to  10 
ampere  with  flat  iron  electrodes  80  cubic  centimetres  in 
size  and  five  centimetres  apart.  The  number  of  germs  is 
thus  diminished  fifty  or  a  hundredfold.  The  purifying  effect 
of  such  current,  however,  is  less  reliable  than  that  of 
the  addition  of  1  per  cent,  of  lime,  which  completely  frees 
the  water  of  germs  and  keeps  it  free,  whereas,  in  the 
electrified  water  the  germs  multiply  again  fivefold  in  48 
hours.  Weaker  currents,  even  when  applied  for  a  longer 
time,  give  no  better  results.  In  contrast  to  moat  of  the 
known  chemical  methods  some  oxidisable  organic  sub- 
stances are  reduced  in  quantity  by  the  electric  current. 
Electricity  seems  not  to  realise  the  ideal  of  the  piu'iflcation 
of  water,  but  it  is  certain  to  compete  formidably  with  the 
chemical  methods,  and  the  method  will  probably  be  greatly 
improved. 


TRADE   NOTES-ELECTRICAL  AND   MECHANICAL 


CmCULAR   RESISTANCE. 

We  herewith  illustrate  a  new  form  of  circular  resistance 
just  introduced  by  Mewrs.  Woodhouse  and  Rawson.    They 


may  be  had  either  12  or  20  way,  and  are  mounted  on  skte 
lusts  neatly  fitted  into  wood  frames. 


ELECTRIC    LIGHTING. 


LECTURE    AT     HENDON. 


fl 


On  Monday  evening  la»t,  Mr.  Gusb  F.  Mctzger,  A.M.I.E.E., 
Ktoly  Biiperintondenfc  of  the  Metropolitan  Electric  Supply  Com- 
l>any'A  central  i^tution  at  Whitehalli  bub  now  oo  ue  stAiT 
uf  Messrs.  J.  E.  H.  Gordon  and  Co.,  gave  a  lecture  at  tlie 
HemJon  Public  Hall,  M'hicb  waa  entitlea  "  Electricity  in  the 
Ser^ico  of  Man."  Coiisiderin^^  that  a  thick  fog  enveloped  tiM 
neighbourhood  in  it«  damp  clutchct*,  and  made  locomotion, 
(letfe^trinn  or  otherwise,  a  matter  of  difticulty,  Mr.  Metr^jer  hadi 
very  fair  audience.  The  liall  was  lighted  by  incandescent  hunpi 
of  varied  candle-power,  and  attached  to  a  number  of  difiereot 
tittiiigs,  the  current  bein^  obtained  from  a  vanlood  of 
accumulators  ouUiide  the  buildiDg-  The  chair  waa  taJcen  by 
Mr.  W.  Page. 

At  the  ouL-et  Mr.  Motzgerwotit  over  the  well-worn  ground  of 
the  applications  of  electricity  t-o  man'e  ueo  in  the  shape  of  the 
telegraph,  telephone,  electric  bell,  electro -plating,  ana  so  on, 
elicititag  lomc  laughter  and  much  applause  from  time  to  ttzne  by 
tlie  quaintncBti  of  hiu  remarks.  Having  explained  the  differeot 
methodij  of  producing  electrical  energy  for  lighting  and  other 
]}ur[x>»eft,  and  dlhided  to  tlie  utilisntton  of  water  jxiwer  in 
Ireland  by  Mcie>flrB.  J.  E.  H.  (lordon  and  Co.,  and  having  aliio 
referred  to  the  LaufTen-Frankfort  experiments,  he  went  on 
(o  deal  with  the  practical  n]ipUcatioii  of  electric  lighting  for 
outdoor  and  indoor  pur[x>^».     Ho  euid  : 

Where  large  areas  bavo  to  be  lighted  outdoors,  arc  lamps  are  the 
most  suitable.  These  can  be  had  from  l(X)  to  almost  any  candle- 
power,  and  are  now  greatly  used  for  street  lighting.  Arc  lighting 
compared  with  gas  is  very  cheap,  as  a  few  figures  will  show  you. 
One  thousand  cubic  feet  of  gas,  costing  48.  Ocf,  gives  a  total  power 
of  2.(MX)  candles.  Now  wnat  can  wo  get  for  4s.  6d.  with  the 
electric  light !  One  pound  of  coal  per  hour  burnt  will  produce 
electrical  energy  sufficient  to  light  an  incandescent  lamp  ox  49  c.ji. 
In  the  form  ofan  arc  lamp  the  same  quantity  of  coal  producoe  288 
candloi*.  This  means  that  we  get  six  times  as  much  light  out  of 
an  arc  lamp  as  out  of  an  incandescent  for  the  same  amount  of  coal 
consumed. 

Mr.  Metzger  then  placed  the  following  calculation  before  the 
meeting  by  means  of  the  blackboard  ; 

lib.  coal  converted  intog/ut  =   17*2  c.p. 

lib.  coal  converted  into  incandeecont  ligbtM  48     cp, 

lib,  coal  converted  into  arc  light  =288     cp. 

Five  cubic  feet  gaa  will  give  10  c.p.  per  hour. 

1,000  cubic  feet  gas  will  give  2,000 c.p.  per  hour,  costing  4*.  6U. 

Taking  average  at  3*3  watts  {ler  candle-power,  and  at  6d.  per  unit, 

we  get 

33  watts  =       10-c.p.  lamp  per  hour. 
6,600  watta  =  2.000-0. p.  lamp  per  hour. 
1,000  cubic  feet  gas  is  therefore  equivalent  to  6,000  watts. 
6,600  watts  =  6-6  units. 
At  6d.  par  unit = 3s.  3d.,  against  4s.  6d.  for  gas. 

In  other  words,  if  you  want  to  light  your  streets  by  arc  lamps  yon 
would  get  fully  five  times  the  amount  of  light  you  are  now  getting 
for  the  same  price  oa  you  are  now  paying  for  gas.  I  say  five  times, 
as  a  certain  allowance  must  be  made  for  tho  renowal  of  carbons  in 
arc  lamps.    Those  carbons  could  be  renewed  by  a  contract  with 
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pply  company,  and  by  their  men  during  tho  day  when  they 
t  wanted,  a«  Uie  machinery  will  bo  stJinrling.  The  lights, 
»er,  can  all  be  switched  on  and  ofT  simultaneously  from  the 
i  station,  thus  doin^  aw&y  with  the  extra  expense  for  eaa- 
ra.  Arc  lampe  would  have  to  he  placed  farther  a[)art  tTian 
ry  gas  lamps,  the  f>ower  given  out  being  bo  much  greater. 
ance  of  200ft.  is  about  correct  if  the  lampB  are  2f)ft.  high.  If 
!  lower  the  glare  is  loo  much.  They  are  therefore  placed 
%nd  at  a  good  distance  apart.  I  have  now  come  to  the 
ationof  electricity  in  such  a  way  as  will  interest  and  concern 
n'wraaUy  most  — namely,  the  lighting  of  your  own  houses  by 
>otric  light.  Many  of  you  have  no  doubt  looked  and  longed 
e  the  light  in  your  houses  on  account  of  its  soft  rays,  its 
inose,  and  it«  safety  agHiimt  firo  rioka,  but  have  fought  shy  of 
ic?count  of  the  expense.  It  is  the  general  belief  that  the  elec- 
;htiflex|)eniiive.  This  may  have  been  so  a  few  years  ago,  but 
itement  no  lonpcr  hoM?'  g-ood  of  electric  lighting  in  the  pre- 
ay.  When  n  house  i^  j*upplied  with  current  for  lij^hting  piir- 
a  meter  i**  tixod  in  the  cellar,  pre(M8oly  an  with  gas,  to  register 
lount  of  current  used.  Oas  is  charged  by  so  much  per  1,000 
F"e*,  elwjtricity  by  so  much  per  unit  of  1,000  watt-hours.  The 
'r<  varies  from  Cd.  to  8a.,  and  more.  To  tri^*©  you  an  idea 
I  unit  is  ami  how  much  you  can  get  for  your  money 
'  ).-">  fv^u  that  an  8-c,p.  incandescent  lamp  will  consume  in 
jrs'  burning  just  aboui  one  unit,  or  it  costs,  roughly,  Jd.  an 
per  Sc  p.  lamp.  Gus  would  be  about  tho  same  at  the  rate 
3d.  |)er  1,000  cubic  feet,  not  taking  into  account  any  oil  and 
«  used.  Dut  it  is  not  only  the  smaller  cost  of  electricity 
rod  with  gas  in  the  actual  burning  that  must  be  taken  into 
It.  When  a  house  i»  lit  by  gas  a  great  amount  of  wa^te  must 
»rily  occur.  At  dusk  the  servant  goes  round  and  lights  the 
r»  in  the  rooms  all  over  the  house,  whether  they  are  wanted 
hour  or  two  or  not.  In  the  bedrooms  tho  lights  ore  left 
dady  for  turning  up  when  dressing  for  dinner  or  going  to 
B  the  case  may  be,  and  in  the  winter  months  the^e  lightfe  are 
ig  for  hours  before  actually  wanted.  And  why?  Because 
It  is  done  there  is  the  bother  of  lighting  it,  to  save  which 
e  is  allowed  to  waste  for  hours.  And  with  gM  in  tho  houno 
le  only  way  out  of  the  difliculty.  But  with  electric  light, 
no  matches  or  getting  on  chairs  is  necessary,  all  that  i» 
d  to  be  done  to  light  up  is  to  simply  turn  on  a  switch 
itch  was  shown  and  its  action  explained).  This  switch 
ft  ftrranged  near  the  door  or  in  any  convenient  place 
X>  reach    in    the    dark.       The    switching    is  done    in    the 

and,  when  finished,  the  light  is  turned  off  again 
e  same  process.  And  not  alone  is  the  saving  in  expense 
ous,  but  tho  great  quention  of  health  comcM  into  account. 
>ver  gas,  oil,  or  candles  are  consumed  a  coneiderable  amount 
sonic  acid  gas,  a  deadly  poison,  ia  produced,  and  I  need  not 
tu  how  injurious  its  fumes  are  to  everybody,  Thoy  not  only 
an  in  time,  but  ttilvor  ia  tarnished  by  them,  and  tho  ceilings, 
iee,  and  papers  are  in  time  made  unsightly.  To  give  you 
lance  as  to  the  health  sirie  of  the  question  Mr.  I'roece,  the 
nown  Post  Office  electrician,  tells  uh  Umt  the  electric  light 
has  been  introducetl  into  the  Saving.'^  Bank  Dc[>artmcnt  of 
ineral  Post  Office,  has  decreased  the  hours  of  absence  of  the 
hrough  sickness  at  the  rate  of  two  hours  per  head  per  annum. 
er  woi'ds,  this  means  a  saving  to  the  Post  Ollice  of  £6S0  per 
t.  Now  tho  pro'luction  of  tlieir  electric  light  costs  them 
er  annum  all  told.  By  putting  in  tho  electric  light,  there- 
be  working  of  their  statT  was  increased  as  by  tho  addition  of 
nds,  and,  practically,  their  light  only  costs  them  120  per 
1  through  tno  decrease  in  their  slck-Ust.  This  ia  an  actual 
n  the  authority  of  Mr.  Preeco,  and  there  is  no  getting  over 

In  schools,  churches,  public  halls,  and  such  places  where 
people  congregate,  the  heidth  question  is  nioflt  important,  and 
j  you  an  instance  of  how  it  is  unnoticed  I  went  into  a  church 
nterand  wassururisod  to  find  tho  gas  burning  during  the  day, 
gh  the  electric  light  was  connected  up.  On  enquiring  the 
,  I  waa  told  it  vf&&  done  to  warm  tho  church,  (lus  ia  all  very 
ir  warming  when  the  poisonous  fumes  are  carried  away  up  the 
sy,  but  whoti  this  ia  not  done  they  are  most  injurious  to  tho 
iuhalingthem.  The  authorities  are  ulwaysanxious  to  promote 
"y  matters  in  the  way  of  drainage,  pure  water,  and  removing 
lue  from  the  dustbins,  but  the  sooner  they  turn  their  atten- 
the  way  people  are  deprived  of  goo<l  health  by  inhaling 
ic  acid  gas  in  our  homes  and  crowiled  halls  the  better.  Ah 
t<ioned  before,  our  rooms  are  greatly  damaged  by  gas  light- 
In  a  large  London  restaurant  where  electric  light  is  now 
,  I  was  told  that  tho  saving  per  annum  through  not  having 
KM>rate  tho  ceilings,  and  the  saving  of  labour  for  clemming 
•gas-tarnishod  silver,  was  simply  enormous.  It  is  just  the 
)  a  eiiialler  way  in  our  homea,  and  by  adopting  tho  electric 
fQ  are  removing  that  which  moans  ruination  to  our  ^oods 
ittals,  and  esijocially  pictures.  Wo  introduce  cleanhneHS, 
I  to  our  comfort,  and,  therefore,  to  our  cboorfulnees,  and 
I  a  total  absence  of  all  poisonous  vapours.  Mr.  Hare,  the 
lown  actor,  has  said  that  through  adopting  electric  light  he 
hat  life  is  made  worth  living,  and  I  think  you  will  agree 
hat  I  have  said  that  he  is  not  lar  wrong  in  his  statorncnt.  I 
ndeavourcd  to  point  out  to  you,  thoroforo,  that  electric 
is  a  source  of  incroasod  health  and  a  saving  to  our 
by  its  choapnesu  and  cleanliness.  But  there  is  another 
tern  in  its  favour— namely,  tho  absoluto  safety  against  fire 
I  use  atfordf!  us.  Vou  may  have  rood  in  the  newspapers  of 
used  by  eleotrioity.  Perha[>B,  but  very  few  in  England, 
lostly  hap[>ened  in  America,  where  up  to  a  recent  date  no 
}ro  laid  down  regarding  the  use  of  the  electric  current, 
owever,  we  have  a  County  Council  to  look  after  us,  who, 
h  BOQuetimos  ovor-anxioua  for  the  safety  and  welfare  of  the 


pubUc,  have  certainly  forwarded  the  absolute  safetv  of  electric 
lighting.  In  America  the  cables  are  put  up  in  a  careless  faihion, 
and  the  quality  of  the  ioBulation  is  far  below  the  standard  and 
would  not  bo  allowed  in  England.  (Here  a  specimen  of  English- 
mado  cable  was  shown,  and  the  method  of  insulating  it  explained.) 
Tho  insulation  should  therefore  bo  such  that  anybody  can  catch 
hold  of  the  cables  and  yet  not  feel  the  slightest  shock.  In  America 
tlioae  cables  run  overhead,  and  the  insulation  is  often  seen 
hanging  down  in  rags.  Naturally,  the  copper  gets  exposed,  and 
anybody  touching  it  is  very  likely  to  get  a  shock.  In  London  our 
cables  are  now  chiefly  run  underground  in  iron  pipes  3ft.  or  4ft. 
below  tho  road,  and  are  perfectly  inaccessible  to  anybody  bat  the 
company's  inspectors.  Fitting  up  the  electric  light  to  housee  is 
now  done  to  such  a  perfection — I  am,  of  course,  speaking  of  work 
done  by  well-known  and  reliable  firms— that  all  risk  of  fire  is 
abolished,  and  firo  insurance  offices  are  now  giving  a  reduction  in 
their  prices  where  electric  light  is  used.  (Hero  the  lecturer  made 
a  short  digression  on  the  subject  of  electric  plumbers,  and  warned 
his  hearers  of  the  conseqaenoas  of  cheap  and  noifty  wiring  work.) 
The  only  chance  of  fire  occurring  through  electricity  is  by  reason 
of  a  wire  overheating,  but  this  is  rendered  impossible  by  using 
safety  fuses.  (The  construction  and  action  of  a  fuse  and  cut-out  was 
here  explained.)  Thus  we  can  protect  not  only  a  lamp,  but  a  whole 
room,  a  floor,  or  tho  whole  house.  In  oaae  of  firo  through  any 
other  cause  the  fuse  would  molt  in  the  same  way,  and  all  current 
would  bu  cut  ofT  from  the  house  automatically,  which  with  gas  is 
impossible.  In  a  similar  way  whole  streets  can  be  proteotea,  and 
finally  the  whole  station.  You  see,  therefore,  that  the  electric 
light  in  absolutely  safe  against  fire.  The  next  great  item  in  ita 
favour  is  tho  easy  means  it  affords  us  for  decorating  our  homes 
practically,  artistically,  and  ctrcctivcly.  Mrs.  J.  E  H.  Gordon, 
wife  of  the  well-known  electrical  engineer,  has  written  a  charmiog 
book  called  *'  Decorative  Electricity,"  in  which  sho  suggests 
several  ways  of  using  the  eleotrie  light  as  a  means  of  not  only 
illuminating,  but  decorating  our  homes.  All  rooms  are  taken  into 
account,  and  euch  charming  effects  are  described  that  I  am  sure 
all  ladies  will  vote  unnnimouflly  for  its  introduction  into  their 
homes  without  further  delay.  The  candle-power  of  the  lamp  can 
be  sj)lit  up  and  so  arranged  that  every  part  of  the  room  is  lit  up 
instead  of  having  one  big  cluster  of  lamps  in  the  centre  of  the 
room.  Cosy  nooks  and  cornors  are  well  tnought  out,  with  a  tamp 
ready  to  hand  and  in  the  very  place  where  it  is  wanted.  (Tho 
lecturer  here  described  some  ol  the  decorative  eflfects  produced 
in  Mrs.  Gordon's  house.)  I  have  now  endeavoured  to  put  before  your 
notice  tho  many  ways  wo  can  bo  benefited  by  tho  adoption  of  the 
electric  light.  Many  |)eople  are  prejudiced  against  it  because 
they  hear  such  dreadful  accounts.  These  are  exaggerated,  to  the 
detriment  of  the  new  rival  tlluminant.  To  give  an  instance.  A 
new  central  stfUion  waff  opened  in  the  vicinity  of  a  milkshop.  The 
proprietor  objected  to  it  on  the  ground  that  a  leak  in  the  mains 
had  turned  his  milk  sour.  A  butcher  made  the  same  complaint 
in  another  case,  urging  that  the  current  escaped  and  s}X)ilt  his 
meat.  Tlie  utter  absurdity  of  these  statements  are  apparent.  If 
there  la  a  leak  in  the  system  it  i-etums  to  earth,  where  it  practi- 
cally came  from,  and  you  cannot  feel  a  shock  unless  you  connect 
both  positive  and  negative  poles  through  tho  body.  You  would 
not  notice  personally  tho  leak  in  your  house,  but  the  supply 
company  would  at  once  by  their  instruments,  and  set  to  worn  to 
remedy  it.     It  can  be  detected  almot^t  to  a  yard. 

I  think  that  a  general  summing  up  of  tho  advantages  gained  by 
using  tho  electric  light  will  take  tho  following  form,  which  I  want 
you  to  take  homo  with  you  for  severe  reflection.  Wo  aro  intro- 
ducing a  cheaper  iUuminant,  whose  properties  rather  tend  to 
purify  than  i>oijion  the  air;  wo  are  removing  from  our  midst 
the  source  ot  destruction  to  our  ceilings,  walls,  pictures,  and 
jsilver  ;  we  are  encouraging  cloanlineas,  which  is  next  to  eodli- 
ncfi«  ;  we  are  furnishing  our  homes  with  a  light  that  is  excellently 
.'uiapted  for  artistic  and  effective  illumination ;  and  we  are 
ensuring  our  homos  against  risk  of  fire. 


DiSiJUSSlON. 

The  Ctaalrnuui  said  that  if  anyone  hud  any  questions  to  aek,  Mr. 
.Mot/ger  would  be  happy  to  answer  thorn. 

Mr.  Elliott  askef]  as  to  the  uncertainty  of  tho  light,  had  that 
been  got  over  t  Theatres,  for  instance,  were  compelled  to  keep 
gas  burning  as  well  as  electric  light  to  avoid  accident  or  confusion 
in  the  event  of  the  latter  going  out.  Then  a^  to  the  bad  effect  of 
arc  Hght«  on  tho  oyoeight.  Could  that  be  overcome?  He  knew 
they  were  aK  very  anxious  indeed  to  have  a  better  and  cheaper 
illjminant  than  thoy  then  had.  He  should  like  to  see  the  electric 
light  in  Hendon.  It  might  be  the  means  of  bringing  the  price  of 
gas  down,  or  they  might  leave  their  old  friend  altogether  if  they 
could  get  electric  light  as  cheaply. 

Mr.  Turner  asked  as  to  the  cost  of  wiring  a  house  ? 

Ur.  Hotagor,  in  roply,  explained  that  the  reason  why  aro 
lights  must  be  placed  a  good  height  above  the  ground  was  in 
order  that  they  might  not  afloct  the  eyesight  by  tno  intensity  of 
their  light.  If  [people  usert  arc  lamps  in  shops  thoy  must 
rot  be  surprised  if  their  eyesight  was  affected.  Incandescent 
lamps  being  of  low  candle-(>owor,  never  higher  than  *J00,  and 
averaging  eight,  did  not  affect  the  eyes.  As  to  the  lighting  of 
theatre*,  he  did  not  know  whether  Mr.  Elliott  was  referring  to  tho 
uast  or  present  illumination  of  these  buildings.  Nowadays,  the 
lighting  was  almost  entirely  done  from  electric  supply  companies* 
mains.  Those  theatres  which  employed  their  own  plant  to  produce 
the  current  had  to  ensure  themselves  against  all  lighte  going  oub 
in  the  building,  and  so  used  gas  as  well.  At  I>oyly  Carte's  new 
theatre,  for  instance,  there  was  a  brand-new  plant,  but  they  dare 
not  rely  on  it,  and  so  had  tho  Biains  of  a  sapply  company  taken  iiL 
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and  ready  to  be  switched  on  at  any  moment.  Tho  cost  of  wiring  a 
hoaae  depended  upon  the  fittings  usee),  and  how  the  rooms  were 
situated.  Rougfhly  Sjjeaking,  under  favourable  circumstances  it 
would  cost  about  £1  per  lamp,  including  ordinary  fittingH.  {A 
Speaker  wanted  to  know  if  he  could  not  give  it  per  yard . )  That  was 
very  diflicult,  because  corners  made  a  great  difToieiico  in  that  caf*e. 
It  was  not  usual  to  charge  by  the  yard.  The  ordinary  way  was  for 
a  wiring  contractor  to  come  and  look  over  the  house,  and  nuote  a 
price,  wliich  might  range  from  I5s,  or  20b.  j>er  lamp  ujjwarcla.  (A 
Voice  :  Whit  is  the  coBt  of  maintenance  ?  Another  \  oice  :  What 
about  the  breakage  of  lampe  ?)  The  mtenttj  for  thcmi  lamjje, 
holding  up  an  K<iidon'Hwan,  had  not  expired,  but  they  would  do  so 
in  tho  course  of  the  next  year  or  two.  Last  year  they  had  to  i)ay 
5e.  each  for  them.  Thia  year  they  were  sold  at  3e.  9d.  He  hud 
reason  to  believe,  however,  that  when  the  EdieonSwan  fmtents 
ran  out  [loople  would  come  forward  who  would  be  ready  to  fl«pi>ly 
that  class  of  lamp  for  lOd.  each.  Not  only  would  tho  lam|>8  be 
cheaper,  but  a  guarantee  would  be  given  for  them  to  run  a 
certain  number  ofhours.  With  tho  Edison-Swan  lampe,  UBers  had 
bo  take  their  chance — they  might  b\n'n  a  thoupund  hours  or  half  an 
hour.  Ke  hud  tried  them  himeclf,  and  had  known  one  burn 
several  thousand  hour?,  while  another  lafited  only  a  minute,  (A 
Voice:  But  they  are  intendofi  for  a  thousand.)  Yes!  (Another 
Voice  :  Do  you  ever  test  the  lomjre  ?)  Of  course,  laid  if  tho  Edison- 
Swan  Comj>aay  sent  him  one  which  would  not  burn,  he  would 
return  it  and  obtain  another  in  exchange.  In  answer  to  further 
questions,  he  explnined  that  it  was  impossible  to  test  those  lamps 
for  a  number  of  liours  consecutively,  because  the  result  would 
simply  be  to  shorten  their  life,  or  perhaps  break  them,  if  the  teat 
was  very  prolonged. 

Mr.  Warburton,  chairman  of  tho  Local  Board,  pro|)orcd  a  vote  of 
thanks  to  Mr.  Metzgor  for  his  very  interesting  lecture.  Ho  was 
sure  tho  audience  would  be  clad  to  hoar  from  tne  lecturer  whether 
it  would  be  possible  to  introduce  electric  lighting  into  a  scattered 
district  like  Hondou,  with  a  reasonable  prospect  of  its  proving  a 
pecuniary  success. 

In  reply,  Mr.  Metzger  said  the  alternat>e>current  system  was  the 
best  for  scattered  districts.  Hendon  district  was  somewhat  longer 
than  it  wiw  broad — in  fact,  it  was  an  oblong.  Having  roughly 
sketclied  a  plan  on  the  blackboard,  he  said  that  he  would  suggest 
that  the  generating  station  should  be  placed  near  the  rauway 
for  many  reasons.  First,  because  coal  could  bo  brought  to  it 
cheaply,  and  secondly,  because  they  would  not  bo  liable  to  bo 
indicted  by  neighbours  as  a  nuisance  on  account  nf  vibration. 
The  current  would  be  generated  at  the  moderate  pressure  of  1,(*00 
volts.  (Here  Mr.  Metzger  exulaino*!  the  relation  of  current  to 
pressure,  and  tho  unite  by  wliich  they  were  denoted  :  alluding 
also  to  the  difference  between  high  and  low  pressure).  Two  mains 
would  bo  brouglit  from  the  station  into  the  centre  of  the  town — 
say.  the  Public  Hall.  Hero  tho  !/J(M>-volt  pressure  would  be 
converted  into  tho  low  pressure  of  100  volts,  electric  light 
companies  not  boing  allowed  to  take  1,000  volts  into  a  house 
farther  than  the  cellar,  because  that  oressure  was  thought  to  bo 
dangerous.  The  Public  Hall  would  be  a  sub-  or  transformer 
station,  and  from  it  mains  would  be  laid  under  the  8tre)etE> 
tx}  carry  100  volts  pressure.  The  great  advantage  of  this  system, 
as  compared  with  the  low-pressure,  was  that  they  could  work 
more  economicallj\  and  avoid  the  drop  in  pressure  which  occurred 
with  the  latter.  It  wiw  the  same  as  with  gas,  where  the  prefisure 
was  lowest  in  houses  farthest  away  from  the  works.  As  to  the 
finance  question,  it  was  a  difficult  matter  to  say  what  would  be 
the  result  of  adopting  electric  lighting.  If  over  3,(MJ0  lights  wore 
t^iiken  up  they  would  work  at  a  profit,  but  at  least  tli is  number 
must  be  running  to  make  it  pay.  In  a  place  like  Hendon  there 
would  be  churches,  public  halls,  and  schools  which  would  be  likely 
to  take  the  light ;  and  as  there  were  many  wealthy  people  in  the 
place  who  would  bo  sure  to  havo  it  as  well,  he  felt  (juite  cortaiii 
that  3,000  lights  would  soon  be  summed  up.  (A  Voice  :  Of  what 
candle-power?)  They  would  be  of  8  c.p.  Of  course,  if  any  gentle- 
man liked  to  put  a  .'}2-c.p.  lamp  up  in  his  house,  that  would  be 
reckoned  as  four  of  the  8-c.p.  lamps,  and  so  on  with  the  higher 
power  lights.  In  answer  to  a  question  from  Mr.  Elliott,  as  to 
what  would  be  the  average  co^ft  i>er  mile  of  the  mains,  Mr. 
Metzger  said  that  depended  uix)n  the  pressure  that  was  put 
on  the  cable.  Ho  proceeded  to  explain  that  in  tho  first  instaaco 
larger  cables  than  would  probably  bo  required  for  the  number  of 
lamps  at  first  taken  up  would  have  to  be  put  down,  in  order  that 
further  demands  for  light  might  be  met  without  havmg  to  take  up 
these  mains  and  lay  down  larger  ones.  On  the  high-pressure 
system  the  cable  need  not  be  nearly  bo  large  as  on  a  low-pressure 
one.  (Here  he  showed  a  s[>ecimen  of  a  2,0(Xl-tight  cable,  and 
remarked  that  it  would  not  tako  up  much  room  in  their  Htreets.) 
Between  the  station  and  the  Public  Kail  the  cable  would  be  small, 
because  the  pressure  was  high  ;  after  that  tho  cables  would  be 
slightly  inoreased  in  size  because  the  preasure  was  low.  (A  Voice  : 
Why  haa  that  lamp  gone  out  ?— alluding  to  an  incandescent 
lamp  over  the  speaker's  hewl.)  Perhaps  occauso  tho  Blamcnt — 
the  thing  whicn  gave  the  light -had  broken.  Or,  perhaps, 
from  one  cause  or  another,  contact  at  the  bop  of  the  lamp  wad 
broken  by  contraction  or  expansion  of  tho  parts.  If  that  was  so, 
all  that  was  wanted  to  make  tho  lamp  burn  again  was  to  screw  it 
tighter  into  its  socket.  In  rooly  to  a  question  from  the  Cliainuaa 
as  to  the  size  of  the  100- volt  aistributing  cables,  Mr.  Metzger  said 
that  this  depended  upon  tho  number  of  lights  supplied.  Electric 
mains  wore  to  a  certain  extent  analogous  to  water  mains.  It 
the  latter  had  to  convey  water  at  a  very  high  pressure  they  wore 
made  of  small  int4>rnal  diameter,  and  of  stronger  material  than  low- 
proasure  ones.  With  electric  mains  for  high-pressure  work  the 
copper  was  of  small  section,  but  the  insulation  was  of  a  high  class, 
T/i0  extra  coat  o!  the  inAulaMon,  however,  would  nob  be  so  greab 


as  tho  extra  amount  of  copper  that  would  be  required  wen;  the 
mains  on  a  low-pressure  system.  This  was  the  way  they  gaiiud 
by  uHing  high  uressure. 

Mr.  Tumor  naving  seconded  the  vote  of  thanks  to  Mr.  Met«)^» 
the  latter  gentleman  briefly  replied,  and  incidontaUy  mentioned 
that  the  weight  of  the  accumulators  retjalred  to  supply  current 
for  the  lamps  in  tho  hall  was  live  tons,  a  statement  which  caiased 
considerable  amusement.  He  hoped  that  the  next  time  ho  had 
the  pleasure  of  \isiting  Hendon  they  would  have  the  electric  light 
upon  a  very  much  larger  scale. 

Before  the  meeting  separated  many  of  those  present  examined 
the  fittlngB,  lamps,  cut-outs,  and  cables  placed  ou  the  platform, 
the  dotoUH  of  each  being  explained  by  Mr.  Metzger. 
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Captain  Sankoy  further  described  tho  rosistance  A,  used  oa  an 
intermediftiy  between  tho  standard  ohm  and  the  rheostat  B,  and 
explained  a  diagram  of  it.  He  showed  that  there  were  two 
mercury  contacts  at  the  ends  of  each  strip,  and  these  were  in 
parallel  when  the  strips  were  in  imrallel.  There  were  Uius  10 
contacts  in  parallel  at  each  end,  ana  calling  the  resif^tance  of  each 
contact  r»,  and  that  of  each  strip  t,  the  resistance  in  [NLniUel  will  be 

i     2  m 

-  +   ■  - -.     ^Vhen  the  stripa  are  in  series  there  are  five  mercory 
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contacts  in  series,  and  the  rceistanco  is  5  «  -f  5  m.  The  parallel  if 
therefore  j^^^th  of  the  series  resistance,  the  mercury  oontactc  being 
eliminated.  Recent  tests  of  the  resistance.  A,  when  in  series,  eave 
0  7'iC7H,  and  j'jth  of  this  was  0*0290712,  Direct  measurement  of 
the  pariillel  resistance  gave  in  two  instances  0*029082  and  0*029075. 
He  had  tested  a  Siemens  electro-dynamometer  by  the  apparatiu, 
aiul  found  its  constJint  to  be  28'5().  The  instrument  wa*  then  sent 
to  tho  makers  to  be  recalibrated,  tho  now  constant  being  2A'41. 
The  ori^final  constiint  was  2867,  and  hence  his  determination  was 
eipial  to  the  mean  of  the  two  ^ven  by  Messrs.  SiemenB  Bros. 
Two  errors  in  Table  I.  of  the  pa{>er  were  pointed  out.  In  oolamD 
'^y  line  4,  the  number  0'417  should  read  0*0104,  and  in  column  4, 
line  3,  the  number  ItiO  should  be  replaced  by  157. 

Prof.  Ayrton  exhibited  several  diagrams  illustrating;  his  previoui 
renmrke,  and  flhowe<l  several  of  the  latest  tyjws  of  d'AreooTal 
galvanometers.  He  expressed  his  high  mlrairation  of  the  moat 
perfect  arran<^einentB  provided  by  Messrs.  Willans  and  Robinson 
for  testintr  the  eflScienciea  of  their  stoain  ongineti,  and  he  hoped 
they  would  not  misunderstand  him  when  he  made  some  suirgw- 
tions  as  to  how  their  electrical  test  apijaratus  mi^^ht  be  modified 
with  advantjige.  The  improvements  made  in  d'Arsonval  galvano- 
mcterti  by  usin^  curved  jtolo  pieces  and  freoly'Sus[>ended  ooils  he 
illustrated  by  tne  calibration  cur\e8  of  two  instrument*  dravm  to 
a  very  large  scale.  The  fleviation  from  proportionality  in  the 
case  of  the  im[>roved  form  was  inappreciable,  whilst  that  of  the  ordi- 
nary' tyjie  was  very  pronounced.  Ho  also  directed  attention  to  the 
fact  that  it  wtL^  not  necessary  to  use  a  large  square  sheet  of  sectional 
pajior  for  such  calibrrttions,  only  a  narrow  Hia^onal  strip  cut  from 
the  roll  at  an  unjjic  of  4r>«lcg.  being  retpiired.  The  arrnngoment  of 
platinoid  sheet  and  d'Arsonval  galvanometer  use<l  oe  a  standard 
amiHjre-meter  at  the  Central  Institution,  and  also  the  hetagonal 
multiple  scale  Htted  up  at  the  Acme  Works,  were  illustrated  by 
diagrams,  and  the  secular  variation  of  sensibility  of  d'Arsonvals 
were  shown  by  means  of  tables.  Referring  to  recent  forms  of 
instruments  he  showed  two  now  d'Arsonvals,  both  provnded  with 
adjustable  magnetic  shunts.  One  of  those  had  been  matie  by  Mr. 
Pitkin,  and  the  other  by  Messrs.  Nalder  Bros,  and  Co.,  the  ooil  of 
the  former  instrument  being  wound  with  "  manganin  "  wire,  and 
that  of  the  latter  with  platinoid.  Both  instruments  had  curved 
})olesaMdfreoly-8uspencle<Ic*oil8.  Carjjentier's long-range d'Arsonvali 
an  instrument  deflecting  through  18i)deg.,  was  exhibited,  together 
with  a  shunt,  by  means  of  which  the  sensibility  could  be  greatly 
varied.  Speaking  of  the  shaixj  which  shouUI  l>e  given  to  the  coils  of 
d'Arsonval  galvanometers,  no  called  attention  to  a  note  on  the 
subject  presented  to  the  Physical  Society  in  March,  1S90,  by 
Mr.  T.  Mather,  and  he  exhibited  an  instrameot  embodying  tbo 
improvements  there  suggested.  This  galvanometer  had  a  long 
narrow  coil,  and  no  iron  core,  and,  for  its  winding,  was  the  most 
sensitive  d'Arsonval  he  (Prof.  Ayrton)  had  yet  tested.  On  tho 
subject  of  platinoid-shcct  rheo.-^t^^ts,  he  said  that  instead  of  using 
a  large  surface,  Oft.  by  3ft.  2in.,  as  Captain  Sankey  and  Mr. 
Andersen  did,  it  woula  be  bettor  to  havo  two  sheets — one  for 
currents,  say,  from  five  to  1 10  amjwros,  and  tho  other  from  50  to 
1,100.  If  the  narrow-coil  low-resistance  instrument  mentioned 
above  be  used,  the  former  platinoid  sheet  would  rec)ulre  to  be 
about  5in.  Njuare  and  the  latter  ]5in.  square;  with  these  the  same 
range  of  current  could  be  measured  as  with  Captain  Sankey's  large 
rheostat,  and  no  temperature  corrections  whatever  nc"*  '  -  ^;ade 
to  obtain  an  accuracy  of  \  \\q\'  cent.     Further   the  e"-  of 

|iowGr  when  measuring  1,100  am[K)re6  would  only  I  i  -k^te, 
wbereii:^  tho  strip  described  in  the  paper  absorbed  about  1,300 
watts  when  measuring  the  same  current.  He  was  glad  to  see  the 
close  agreement  in  Captain  Sankey's  moasurementa  of  the  rheostat 
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A  in  pATmllel  luid  series,  and  wished  to  know  why  it  was  conairlcrocl 
opemmKry  to  measure  it  in  ftoriee  at  all,  Bcoing  that  it  couU)  be 
nfluured  so  accurately  in  parallel,  the  condition  in  which  it  wiis 
oaed.  The  morcary  contacts,  although  noniinnlly  oliminutod^  wi':re 
Dtffarthftless  a  source  of  uncertainty,  rind  where  the  value  of  n 
ntfstatioewu  of  such  vital  importance  their  use  should  boavoidoci. 
8DBI6  of  his  students  had  recently  test«d  Huch  contacts  and  found 
Ihum  to  Yary  neatly,  according  to  their  condition ;  in  one  cose 
th0  raristonce  fell  from  00266  to  0*00058  on  bein^;  cleaned  and 
r0amal»mated.  For  calibrating  the  ampere-meter,  ho  reconi- 
mmdea  the  use  of  a  known  current  measured,  say,  by  a  ThomBon 
balance  ;  for  in  this  way  all  troublesome  and  uncertain  measure- 
menti!  of  !!maU  re^istancea  were  avoided. 

Mr.  Crompton  said  he  wished  to  call  attention  to  a  few  points 
which  appeared  to  have  been  rai»under8t<xKl.  In  the  6r«t  place, 
some  persons  said  the  pa|>er  under  discu-ssion  was  unworthy  of  the 
Institution  :  with  tbia  he  entirely  disogreerl,  and  thought  the  idon 
aroee  from  misconception.  He  himself  considered  Uie  i>ai>er  a 
^  capital  one  to  commence  the  eesbion  with,  and  particularly  inte- 
resting to  rising  eloctrical  engineers.  Tho  detuiln  of  pracUctil  testing 
appar«tns  were  always  valuaole,  and  little  dodges,  of  great  use  bo 
ofcbars,  always  accompanied  papers  such  as  the  one  before  them. 
Again,  Eoelish  eloctrical  engineers  hod  established  what  wait 
known  ms  the  English  system  of  arranging  central  stations— vi^., 
tb«  oombination  of  high-apeed  engines  with  direct-driven  dynnraou. 
Efficiency  tosts  of  this  system  showed  thut  it  gave  better  results 
than  any  other  svstem,  Tho  Institution  of  Civil  Engineers  had 
acknowledged  the  completeness  and  accuracy  of  the  ''engine 
eflScioncy  **  teats  of  Messrs.  Willans  and  Robinson,  and  he  (Mr. 
Crompton)  thought  the  electrical  tests  made,  as  described  in  the 

(paper,  were  quite  accurate  enough  for  present  roquirementH. 
speaking  as  one  who  hod  paid  considerable  attention  to  accnrabo 
ebotrical  measurement,  he  doubted  whether  reaiHtances  could  be 
measured  to  one  i>art  in  10,000,  as  stated  in  the  draft  Order  in 
Council  nre[)ared  by  the  Board  of  Trade.  Ho  had  made  many 
t«at«  ana  bail  taken  tho  greatest  pains  to  obtain  accuracy,  but  he 
found  that  it  was  not  iMsesible  to  eet  resistance- boxes  sufliciently 
well  adjusted.     Surface  leakage  cTiflicultiea  wero  also  very  great, 

»particuiai  ly  in  a  London  atmosphere.  In  their  measurements  at 
Chelmsford  they  preferred  tho  zei-o  metliod,  ami  used  d'Arsonval 
ealTanometers,  Clark's  cellr',  and  ifotentiometers.  Tho  chief  reason 
for  the  preference  was,  that  it  waasoea«y  to  repeat  n  measurement 
and  errors  wore  so  readily  detected.  Ho  enquired  why  Prof. 
Ayrton  had  not  used  electromagnets,  instead  of  permanent  ones  in 
d'Arsonval  galvanometers,  in  some  such  way  as  Mr.  Kappand  him- 
self had  done  in  ammeters  and  voltmeters  soma  years  ago.  At 
prseent  he  was  engaged  on  an  electromagnet  instrument  which  he 
Aoped  would  bo  a  great  improvement  on  any  yet  made. 

■r.  Swlabnrae  described  the  system  of  measurement  explained 
in  the  paper  as  a  calibrating  system.  In  most  station  work  it  wtut 
usual  to  employ  amperc-metersand  voltmeters,  and  ho  thought  this 
would  continue.  Such  instruments  were,  however,  of  two  classes, 
the  accuracies  of  which  were  very  diSerant.  It  would  not  be  satis- 
loctory  to  use  a  voltmeter  intended  for  house  work,  and  canting 
three  or  four  guineas,  in  a  station  where  an  accuracy  of  a  fraction 
of  a  |»er  cent,  was  required.  A  letter^balance  was  a  very  good  thing 
lor  its  purpose,  but  it  would  be  totally  un6t  for  chemical  weighings. 
Captain  Sankcy  and  Mr.  Andersen  hod,  he  understood,  put  uptlie 
arrangement  described,  because  they  could  not  put  confidence 
in  other  people's  calibrations — neither  could  he  himself ;  but 
a  good  instrument  calibrated  by  the  u^er  would,  he  believed, 
bo  more  satisfactory  than  the  arrangement  now  before  the 
meeting.  He  objocted  to  ''spot  watching"  in  central  stations, 
and  thought  the  d'Arsonval  galvanometer  would  not  stay.  A 
voltmeter  might  be  accurately  calibrated  just  a^  well  as  a 
d'Arsonval  galvanometer.  Most  of  the  tests  depended  on 
standard  cells,  and  ooosiderablo  dUTcrence  of  opinion  existed 
with  regard  to  their  reliability.  If  made  in  the  same  way  from 
the  same  materials,  good  agreement  could  be  obtained  between 
difierent  cell*,  but  this  did  not  sav  they  wero  right.  Other 
persons  were  Bcepticol  about  the  reliability  of  double-wound  series 
resistances,  and  to  examine  this  point  his  assistant  (Mr.  Bourne) 
made  u  coil  of  two  insulated  wires  wound  side  by  aide.  The 
insulation  resistance  was  found  to  be  over  600  megonms,  and  tho 
insulation  did  not  break  down  until  the  pressure  between  them 
amounted  to  950  volu.  This,  he  considered,  proved  that  they 
were  quite  reliable.  On  tho  subject  of  platinoid,  he  enquired 
whether  its  properties  wore  permanent,  and  said  that  ho  could 
find  no  tungsten  in  it,  and  thought  it  vra»  merely  German  silver 
With  a  large  proportion  of  nickel.  S()eaking  of  resistance  measure- 
ments, be  ea\d  that  for  small  values  tho  mil  of  {>otentiaI  method 
r.was  the  most  suitable,  and  by  it  a  single  bar  of  an  armature  could 
'he  easily  tested.  With  reference  to  the  use  of  electromagnets 
mentioned  by  Mr.  Crompton,  lio  said  that  Mr.  Boys  had  tried 
them,  and  found  little  or  no  advantage.  Thomson  galvanometers 
were  much  more  sensitive  than  d'Arsonvals,  and  tne  only  draw- 
back was  their  being  atfccted  by  external  fields  ;  but  even  this 
was  not  very  important  in  null  methods.  In  conclusion,  he  rather 
objected  to  a  statement  by  Prof.  Ayrton  about  the  arrangement 
described  by  tho  authors  being  accurate  enough  for  workshop 
ipurposes,  and  ho  pointed  out  that  tho  most  accurate  measurements 
.made,  those  of  weight  and  length,  wore  raiule  in  workshops,  tho 
former  in  commercial  analyslB,  and  the  other  by  Whitworth 
pinoafluring  machines. 

Kr.  S.  Evorahed  was  surprised  that  more  attention  had  not 
boon  paid  to  inaccuracies  inherent  to  tho  instruiuenta,  for  in 
addition  to  tho  variation  of  resistance  with  temperature,  springs, 
torsion  wires,  magnets,  etc.,  had  temi^erature  coefficients  which 
tragbt  to  bo  invostigated.  Good  magnets  with  fairly  closed  circuita 
were  very  permanent  when  left  untouched    and  he  hod  used   a 


tangent  galvanometer  with  |>ermanent  magnet  control  for  several 
yearfl  as  a  standard  amperemeter,  and  tho  change  had  been  very 
small.  The  magnets  of  one  d'Arsonval  galvanometer  he  tested 
hod  a  tem[>craturo  coefhciont  of  about  0*01  (ler  cent.  This  was 
considerably  lower  than  those  usually  found  for  magnet*  used  in 
magnetic  observations  (O'Oii  to  0  03  per  cent.),  but  several  samples 
of  Jowitt's  steel  tested  by  Mr.  Vignoles  gave  about  OOl  percent, 
per  degree  C  Ho  therefore  thought  tho  onlinary  coefficient  was 
Detween  O'Ol  per  cent,  and  O'Oi  per  cent.  S|>cJiking  of  the  nosition 
of  the  point  of  attachment  of  tue  potential  wires  on  tho  platinoid 
Rtrips,  he  said  they  should  bo  placed  at  »ome  distance  from  the  ends, 
so  that  the  Cow  of  current  in  the  strip  may  be  properly  distributed. 
The  new  alloy  *'nmnganin"  was,  ho  believecf,  first  tested  in 
England  by  himself.  Its  temperature  coefficient  when  received 
from  the  maker  was  very  small,  and  was  negative  ;  but  on  having 
a  wire  drawn  down  to  a  smaller  size,  its  coefficient  became 
positive.  On  enquiry,  he  learned  that  to  prevent  this  occurring, 
a  special  method  of  drawing  hod  to  be  adopte<l.  Another  specimen 
liua  a  temperature  coefficient  about  0*01  per  cent,  per  deg.  C. 
between  Odeg.  and  about  lOOdeg.  C,  but  on  keeping  it  beatMl  to 
IGOdeg.  it«  resistance  fell  considerably,  and  its  Bi>ecitic  resistance 
was  poi-mancntly  altered ;  its  temperature  coefficient  wos,  however, 
about  the  same.  From  this  he  concluded,  that  if  permanency  was 
required,  it  should  never  be  heated  above  lOOdeg.  C.  There  waa 
one  form  of  d'Arsonval  galvanometer  which,  although  it  had  not 
been  referred  to,  was  worthy  of  attention— viz.,  tho  Weston  volt- 
meter. He  had  recently  tested  one,  and  found  It  remarkably  good 
and  very  accurate. 

Hr.  A,  P.  Trotter  wished  to  compliment  tho  authors  on  the 
successful  system  they  had  carried  out.  He  said  it  should  be 
borne  in  mind  that  there  were  three  classes  of  measurement  carried 
out  respectively  in  laboratories,  worksbofis,  and  instrument- 
making  factories.  When  the  Society  of  Telegraph-Engineers,  was 
first  founded,  reaiatances  were  measured  in  muea  of  telegraph  wire, 
nnd  K.M.F.'s  in  Daniell  cells.  Subsequently,  when  the  name  was 
changed  to  Society  of  Telegraph-Engincors  and  ElectricianSi  labo- 
ratory methods  wore  emploved,  but  now  it  was  necessary  to 
measure  still  more  scientifically,  and  to  an  accuracy  worthy  of  the 
Institution  of  Electrical  Engineers.  He  considered  the  metliod 
adopted  at  Messrs.  WUlaua  and  Robinson's  a  laboratory  one,  and 
thought  the  d'Arsonval  galvanometer  had  not  come  to  stay,  for 
*'  a]Kit  watching  "  was  not  acceptable  to  engineers.  Quartz  fibres 
had  also  revolutionised  Thomson  instrumeota,  and  they  were  now 
much  more  sensitive  and  reliable.  At  present  be  did  not  see  that 
workshop  electrical  measurements  neecl  be  made  to  an  accuracy  of 
lees  than  one  in  a  thousand. 

Mr.  Willans  said  the  need  for  such  an  arrangement  as  that 
fitteil  up  by  Captain  Sankey  and  Mr.  Andersen  arose  from  the  fact 
that  dj'namo  makers  had  confidence  in  no  mea«aring  instruments 
except  thoir  own.  Thoy  (Messrs.  Willans  and  Robinson)  formerly 
used  Siemens  instruments,  but  the  zero  adjustment  was  trouble- 
some, and  only  one  person  at  a  time  could  take  the  readings. 
With  a  spot  of  light  two  or  more  may  take  the  reading,  and  tnis 
gave  confidence  to  tho  parties  interested.  The  average  value  of 
the  quantities  were  those  recjuirod,  and  Captain  Sanke^'s  method 
of  taking  the  mean  deflection  and  then  calibrating  it  was,  he 
thought,  preferable  to  Mr.  Crompton's  zero  method,  or  that  of 
Trof.  Ayrton,  who  relied  on  the  spot  always  being  in  a  definite 
place.  The  general  result  of  the  more  accurate  testing  arrange- 
ments was  to  slightly  lower  the  efficiencies.  This,  he  said,  was 
what  might  have  been  expected,  for  with  imporfect  instruments 
one  was  likely  to  take  the  highest  of  the  several  values  obtained. 
Their  exjjorionce  was  that  most  commercial  instruments  were 
unreliable  when  used  in  wcrkshoirs  near  masses  of  iron,  etc.,  hence 
the  d'Arsonval  form  was  adopieu. 

Captain  Sankey.  in  reply  to  Prof.  Ayrton,  said  that  the  latter 
depended  on  the  accuracy  of  his  cells,  whilst  they  did  not ;  hence 
the  devices  for  proportionality  were  in  their  case  unnecessary.  By 
using  a  large  rheostat  they  wero  able  to  employ  a  galvanometer  of 
fairly  high  resistance  with  sufficient  accuracy,  and  then  their 
ampere-meter  galvanometer  and  their  voltmeter  galvanometer  were 
interchangeable.  The  method  of  calibrating  bv  using  a  known 
current  was  hardly  possible  in  a  workshop,  for  the  copper  de^josit 
method  was  not  convenient,  and  if  anotlier  standard  mstrument 
be  employed  they  would  be  doi^ending  on  other  people's  calibra- 
tions. To  avoid  this,  the  method  of  checking  and  standardising 
described  in  tho  {laper  was  devised.  To  Mr.  Eversbed  he  pointed 
out  that  aa  the  value  of  the  mean  deflection  was  determined 
immediately  after  every  important  test,  tho  additional  corrections 
he  had  referred  to  were  eliminated.  lu  designing  the  rheostats, 
they  had  taken  care  to  put  their  potential  wires  at  points  whtre 
the  flow  was  uniform. 

Kr.  Anderson  said  that  in  calibrating  tho  mean  deflection,  only 
the  standard  ohm  and  the  standard  cell  were  relied  on.  Ohms 
could  be  made  so  as  to  be  very  near  tbe  Board  of  Trade  reqaire- 
mont  of  one  part  in  10,000.  As  regards  cells,  Mr.  Swinburne  seemed 
to  be  under  too  much  apprehension  aboutthem.  Ho  himself  know 
from  exj^erience  that  thoy  could  be  made  up  to  agree  very  closely 
with  tho  standard  value,  when  once  one  hod  got  the  "  knack  "  of 
doing  it.  He  wm  glad  to  know  that  "  s[K>t  watching  "  had  a  good 
chance  of  being  largely  used  by  engineers,  for  a  good  spot  was  far 
suuerior  to  any  pointer.  Referring  to  the  design  of  d'Arsonval 
galvanometers,  he  said  some  of  the  points  mentioned  by  Prof. 
Ayrton  were  good,  but  he  did  not  agree  with  the  system  of 
winding  them  with  platinoid.  An  instrument  so  wound  was 
necessarily  about  25  times  less  sensitive  than  one  wound  with 
copper.  Curved  |>ole-pioces  and  freolysusitonded  coils  were  good— 
the  latter  he  himself  hoil  used  several  years  ago.  Magnetic 
shunts  he  thought  unsuitable  for  workshop  use.  A  resistance- b<n 
was  bettor,  for  one  could  trust  a  person  to  use  tho  proper  plagi 
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Tho  six  Bcalos  on  the  roller  ha  considered  unnecessary,  for  only  one 
scale  was  required  and  tivo  other  set«  of  fifj^ures. 

The  CbAlrmon  (Mr.  A.  Siemens)  agreed  with  Mr.  Trotter  a^  bo 
the  great  advance  made  in  electrical  measurement  since  the  forma- 
tion of  the  society.  Tho  paper  now  before  the  Institution  was  a 
proof  that  electrical  engineering  liad  now  become  a  soience.  and  be 
Goubted  whether  any  other  profession  could  show  such  a  record  of 
progress  made  i;^  so  short  a  time* 


LONDON  COUNTY  COUNCIL. 


At  the  Ust  meeting  of  the  Council  the  following  report  was 
I        submitted  by  the  Finance  Committee  relating  to  the  proposed 

Loan  to  the  Vestry  of  St.  PAsciLis: 

Wo  have  acted  on  the  permission  of  the  C'-ouncil  to  consider 
further  tho  application  from  the  Vestry  of  St.  Pancras  for  sanction 
to  borrow  and  for  tlio  loan  of  £60,(XX)  for  electric  lighting  works, 
to  be  reiiayable  in  42  years.  We  reported  on  the  coat  (f6l3,&9i». 
78.  5d.)  of  the  proposed  works  on  the  17th  November,  and  recom- 
mend a  loan  of  £56,300,  repayable  as  to  certain  parts  in  varying 
periods  of  tivo,  eight,  15,  and  30  years,  euch  varying  iieriuds 
being  fixed  on  the  advice  of  the  engineer  with  reference  to  the 
probable  life  of  the  work  on  which  the  expenditure  would  be 
made.  Consequent  on  the  discussion  which  took  place  at  the 
Council  on  the  17th  inst.,  we  have  seen  a  deputation  from  the 
Vestry,  who  have  pointed  out  to  us  that  the  works  as  a  whole  will 
make  up  a  [permanent  going  concern,  and  must,  whenever  necoa- 
sary,  be  renewed  from  time  to  time  out  of  the  Vestry  funds,  so  as 
to  be  kept  always  in  good  working  order.  We  pointed  out  to  the 
deputiition    that    the    Council    wa*,   under    its    present    powers, 

Srecluded  from  granting  loans  for  works  for  a  longer  period  than 
D  years,  except  for  street  improvements  and  bridges  ;  but  while 
admitting  this,  they  urged,  in  view  of  applicabions  likely  to  be 
made  by  other  parishes  tor  loans  to  carry  out  similar  work?,  that 
the  Council  should  obtain  statutory  authority  to  grant  loans  spread 
over  a  period  not  exceeding  00  years.  Under  these  circumstances^ 
we  consider  that  it  will  be  better  for  the  Council  to  authorise  the 
Vestry  to  borrow  elsewhere  than  from  the  Council  £60^000, 
leaving  open  the  question  of  the  Council's  advancing  this  sum,  if 
parliamentary  authority  is  obtained  for  a  longer  pctriod  than  30 

I  years.  \Ve  therefore  recommend  : 
(a)  That  tho  sanction  of  the  Council  bo  given  under  seal  to 
the  borrowing  by  tho  Vestry  of  St.  Pancras  of  the  sum  of 
£00,000,  towards  defraying  the  coat  of  certain  electric  lighting 
works,  at  a  rate  of  interest  not  exceeding  £4  per  cent,  per 
annum,  and  the  principal  being  repaia  by  equal  annual 
instalments  within  a  period  of  4*2  years  from  the  date  of  tho 
loan 
If 


(/»)  That  the  Council  do  apply  to  Parliament  for  power  to 
make  advances  for  oloctric  ligtitmg  purjxjses  to  vostries  and 
L other    rating  authorities  within   the  county  of  London,   for 
I  periods  not  exceeding  60  yeara,  and  that  it  be  referred  to  the 
Parliamentary  Committee  to  take  steps  to  obtain  the  neces- 
sary statutory  authority  for  that  purpose. 


Ur.  Campbell  satU  he  would  be  tho  last  to  throw  any  obstruction 
in  the  way  of  so  enterprising  a  parish  as  St.  Pancras,  Tho  duty 
of  the  ('ouncil  with  regard  to  these  loans  was  to  see  that  [xtsterity 
was  not  unfairly  burdened,  and  chat  the  present  generation  were 
nob  allowed  to  play  ducks  and  drakes  with  tho  money  of 
posterity.  The  St.  Pancras  Vestry  deserved  the  greatest  credit  for 
TOtting  the  provisional  order  to  carry  out  their  own  eleotric  lighting. 
In  Kensington  they  did  the  same,  but  the  difficulties  and  dangers 
Boemcd  to  them  more  than  they  were  inclined  to  eo  in  for. 
Electric  lighting,  he  considered,  could  best  bo  provided  oy  pHvate 
comfMnies  if  bhoy  wore  not  allowed  too  much  tether,  tie  the  ^as 
and  water  companies  had  been.  They  ought  to  recollect  that  a 
vestry  had  tho  authority  to  mortgage  the  ratea.  Electric  lighting 
was  comparatively  in  its  infancy,  and  in  the  next  10  or  15  years 
heaven  knew  what  the  lighting  of  London  would  be.  It  probably 
would  be  electricity,  he  thought  it  would  ;  still  it  was  not  yet  so 
well  established  as  gas  was  IfO  or  30  years  ago.  The  law  was 
exceedingly  defective  with  regard  to  these  leans.  Ho  hoped  the 
efforts  of  St.  Pancras  would  be  successful,  and  that  other  parishes 
would  be  induced  to  do  the  same  thing  ;  but  he  thought  it  fair. 
honest,  and  right  that  the  Couucil  should  discuss  the  matter  fully, 
and  that  they  should  know  what  they  wore  about  before  they  put 
thoso  burdens  on  the  ratepayers  of  another  generation.  Uo  moved 
that  the  report  be  referred  back  to  the  committee  for  further 
consideration, 

Mr.  Jobn  Uoyd  seconded  the  amendment,  as  he  objected  to 
the  (^^ouncil  dejiarting  From  the  principle  which  thov  had  laid  down 
as  guiding  thorn  in  making  loans.  In  this  cikse  they  would  have 
their  capital  in  property  which  would  be  wearing  out. 

Mr.  Otbom  supported  Mr.  Campbell's  proposition.  It  seemed 
to  him  an  extraordinary  thing  that  they  should  take  out  of  the 
rates  sums  of  money  to  put  up  plant  of  very  short  life,  and  spread 
their  rei»ayment  over  42  years.  Hitherto  they  had  taken  great 
care  in  granting  money  to  local  authorities  to  see  that  there  was 
amulo  security  lor  tho  money.  In  the  case  now  before  them  they 
haa  nono  whatever.  Tho  parish  of  St.  Pancras  was  starting  with 
considerable  doubt  as  to  the  success  of  the  project,  and  they  ought 
to  remember  tho  advances  in  electric  lighting  winch  would  involve 
alterations.  In  bis  opinion  they  ought  not  to  go  boyond  12  years, 
and  certainly  in  no  case  ought  they  to  go  beyond  15. 


Mr.  HowoU  Williaau  said  it  was  quite  true  that  some  of  those 
works  would  not  lo^t  42  years,  but  tho  installation  would  la«t  that 
time,  and  every  possible  cost  of  maintenance  would  be  met  out  <tf 
profits. 

Mr.  Ford  thought  that  in  making  this  loan  they  would  be 
advancing  money  certainly  far  in  excess  of  the  life  of  the  Becurity, 

Bfr.  Clarke  said  he  looked  with  alarm  on  the  Council  authorising 
loans  for  such  a  period  on  such  perishable  articles, 

Mr.  Barben  stud  they  were  there  to  protect  the  rates,  and  pot 
to  develop  these  companies,  and  if  they  could  by  any  means  with 
safety  to  the  rates  give  pubhc  authorities  an  equal  oh&nce  they 
ought  to  do  HO. 

Ur.  Westaoott  reminded  tho  Council  that  they  were  DOtagreelng 
to  lend  the  St.  Pancras  Vestry  the  money ;  they  wore  only 
authorising  them  to  borrow  it  for  a  period  not  exceeding  42  years. 

Mr.  Campbell :  On  the  security  of  the  rates. 

Mr.  Woataoott  asked  whether  it  was  not  better  for  the  parish, 
its  ratepayers,  and  consumers  that  the  Vestry  should  undertake 
this  work  when  they  could  borrow  at  a  low  rate  of  interest  rnther 
than  that  speculators  should  come  in  and  by-and-by  induce  th« 
Council  to  buy  the  works  at  a  large  price.  He  hoped  the  Councfl 
would  encourage  the  Vostry  of  St.  Pancras. 

l«ord  lilngen,  the  chairman  of  the  Finance  Committee,  said  it 
was  seldom  that  he  appeared  before  the  Council  to  advocate  a  long 
in  preference  to  a  short  period  of  repayment.  Hia  own  opinion 
was  most  strongly,  as  a  rule,  in  favour  of  short  periods.  Thai 
doctrine  had  not  always  been  readily  welcomed  thero,  and  be 
hoped  after  the  feeling  which  had  been  shown  on  that  proponl 
the  doctrino  would  receive  more  favour  in  future.  They  had 
told  the  applicants  that  with  their  present  powers  they  could 
not  lend  to  them  for  more  than  30  years.  It  was  impoasible 
for  the  Council  to  shut  its  eyes  to  the  fact  that  the  example 
which  St.  Pancras  set  in  that  matter  was  an  extremely  important 
one.  Parliament  had  expressed  an  opinion  on  the  whole  favour- 
able— certainly  not  unfavourable — to  the  idea  that  the  municipali- 
ties should  undertake  for  themselves,  and  not  leave  to  comparatively 
independent  companies,  such  undertakings  as  involved  iaa 
breaking  up  of  the  streets.  That,  on  the  whole,  he  thought  was  a 
sonnd  pohoy.  Supposing  St.  Pancras  did  not  go  into  the  open 
market  to  borrow  this  money,  the  only  alternative  was  that  tney 
must  go  to  Pnrliatnent,  and  be  himself  rather  leaned  to  the  idea 
that  they  should  go  to  Parliament,  because,  if  they  considered  th« 
magnitude  of  London  and  the  enormous  importance  of  the  lightinc 
of  It  as  to  its  being  done  in  the  most  efficient  and  oconomiceu 
manner,  he  thought  it  really  was  a  question  of  parliamentary 
magnitude.  The  Council,  therefore,  by  adopting  the  recommeoda- 
tions  of  the  committee,  did  not  commit  themselvee  to  any  very 
dangerous  precedent. 

The  amendment  was  rejected,  and  the  recommendation  of  tho 
committee  agreed  to. 

Overhead  Wires. 

The  Highways  Committee  reported  concerning  overhead  wires 
that  by  Section  5  of  the  tondon  Overhead  Wires  Act,  1891.  the 
Council  is  empowered  to  make  and  vary  by-laws  with  respect  to 
{a)  the  identification  of  overhead  wires  by  registration  or  other- 
wise ;  {If)  the  regulation  of  wires  ;  (c)  the  strength  of  the  materials 
to  bo  employed  in  placing,  maintaining,  and  supporting  wires ; 
and  [d]  the  removal  of  wires  erected  or  placed  otnerwise  than  in 
accordance  with  such  by-laws  and  of  disused  wires  ;  and  the 
Council  may  by  such  by-laws  fix  and  determine  the  penalties  to  be 
imposed  on  the  company  or  i^erson  failing  to  comply  with  any  of 
the  proviBioiiB  of  the  Act,  and  continuing  penalties  in  tho  event  of 
any  such  oQence  being  continued  after  conviction  thereof.  Thaie 
by-laws  are,  however,  to  be  of  no  effect  until  approved  by  tiie 
Board  of  Trade,  which  dcpfurtmcnt  is  to  prescribe  to  whom  and  in 
what  manner  notices  of  the  intended  by-laws  shall  be  given  ;  axid 
it  is  further  provided  that  before  such  by-laws  are  proposed  to  the 
Board  for  confirmation  notice  thereof,  with  copies  of  tno  intended 
by-laft's,  is  to  be  given  to  the  Postmaster -General.  The  general 
administration  of  the  Act,  and  the  enforcement  of  the  by>1awi 
when  made  by  the  Council  and  confirmed  bv  the  Board  of  Trade, 
devolve  upon  the  local  authorities — i.e.,  within  tho  City  of  London, 
tho  Commissioners  of  Sewers,  and  outside  tho  City  the  vestriea 
and  district  boards,  except  on  the  Victoria-embankment  and 
bridgee,  which  are  vested  in  the  Council.     We  have  propari 

scries  of  by-luws  (a  copy  of  which  has  boen  sent  to  each  moml  

of  the  Council),  and  the  Board  of  Trade  has  urescribed  to  whom 
and  in  what  manner  the  notices  of  the  intended  by-laws  shall  be 
given.  It  is  probable  that  some  oxcoption  may  be  taken  b^  com- 
panies and  others  Interested  to  some  of  tho  provisions  contained  in 
the^e  by-laws,  and  we  are  of  opinion  that  we  should  have  instruc- 
tions to  consider  anv  suggested  alterations  and  to  roprosent  the 
tho  Council  before  the  Board  of  Trade.     We  recommend  : 

That  the  draft  by-laws  under  the  London  Overhead  Wiree 
1S91,  be  approved,  and  that  it  be  referred  to  the  Highways 
Committee  to  issue  notices  and  to  take  all  other  neoeesary 
measures  to  obtain  the  confirmation  of  the  by-laws,  including, 
should  the  committee  consider  it  advisable,  tho  omploymont 
of  counsel  to  support  the  by-laws  before  the  Board  of  Trade. 

The  consideration  of  this  matter  was  postponed. 

A    DVSAMO   TO    BE   PuRCUASED. 

With  regard  to  meter  testing,  the  report  said  :  We  have  to 
re[jort  that  it  has  been  found  impracticable  to  test  with  the  current 
supplied  by  the  Metropolitan  Electric  Supply  Company,  meters, 
of  the  iwttorn  approved  by  the  Board  of  Trade,  sent  in  by  the 
House- to- House  Electric  Light  Supply  Comjwnv,  on  account  of  the 
difference  in  the  number  of  alternations  used  by  the  two  com- 
panies ;  and  that  in  order  to  overcome  the  diffioolty  it  will  be 
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ntoommrv  to  obtain  an  altomating-current  machinei  driven  by  a 
motor,  the  coat  of  whicb  will  be  £3v3.  lOs.,  and  aUo  a  Bwitchboard 
▼ith  the  reqaiaitd  GOanectioiis,  at  a  coab  of  about  £55.  Tt  is 
•xpectcd  that  by  means  of  this  apparntufl,  in  conjunction  with 
UiAt  already  obtained  and  at  the  station,  electric-light  meters  of 
any  kind  at  present  known  can  be  tented  ;  and  wo  recommend  : 

That,  subject  to  an  estimate  being  submitted  to  the 
Caonoil  by  toe  Finance  Committee  as  reauired  by  the  statute, 
the  Highways  Committee  be  authoriAea  to  obtain,  at  a  cost 
not  exceeding  £i5i\  the  additional  apparatus  above  referred 
to,  for  aee  at  tho  electric  meter  testing  station. 

Thia  was  agreed  to. 

It  woa  jlIso  reported  that  a  number  of  noticea  relating  to  the 
'  Iff  of  cables  had  been  received,  and  the  committee  reoom- 
led  their  approvaL 


OVERHEAD  WIRES. 


BY-LAWS  OF  THE  LONDON  COUNTY  COUNCIL. 

Herewith  we  give  a  copy  of  the  by-laws  prepared  by  the  High- 
"ays  Committee  of  the  London  County  Council  under  the  London 
rerhead  NVirca  Act.  1891,  which  were  submittod  to  the  Council 
at  its  meeting  on  Tuesday  lost.  As  will  bo  seen  from  our  report 
of  the  meeting  given  In  another  column,  consideration  of  the  matter 
was  postponed. 

In  these  by-laws  the  expression  "company"  includes  person. 

lie  expression  "  wire  "  includes  any  wire  conductor  or  cable,  any 

art  of  which  is  placed,  or  shall  hereafter  be  placed,   over  any 

eet  or  any  port  of  anv  etreot,  and   also  any  wiro  conductor  or 

ble  placed,  or  intended  to  bo  placed,  on  or  over  any  building  or 

nd,  and  situate  at  any  i>oint  within  a  distance  of  50ft.  from  any 

et,  but  shall  not  include  any  such  wire  conductor  or  cable 

ia  placed,  or   may   be  placed,  wholly  upon   or   over   any 

'  or  any  land  belonging  to  a  railway  company  and  used  as  a 

liy  station,  siding,   or  yard,  or  any  part  of  any  such  wire 

Qctor  or  cable  being  upon  or  over  any   railway  or  such  land. 

I  expreshion  *'  cable  '  includes  any  covered  or  insulated  wire 

rhen  tlio  thickness  of   the   covering   or  insulation  exceeds  the 

neter  of  the  wire,  and  any  number  of  insulated  wires  combined 

t  one  cable,  whether  stranded  or  separate. 

L  Within  three  months  after  the  approval  of  these  by-laws  by 
be  Board  of  Trade,  ©very  company  owning  or  uf^ing  or  claiming 
Arer  to  use  any  wire  or  wires  existing  at  tliodate  of  such  anproval 
Jl,  for  th©  purpose  of  registration  and  identification,  deliver  to 
be  Council  and  to  the  local  authority  in  whose  district  the  same 
re  situate  (u[>on  a  form  to  be  obt-aiiied  from  the  Council)  full  par- 
dculars  of  all  such  wires,  the  parliculara  to  be  accompanietl  by  h 
'Ein  showing  the  routes  of  the  wires,  and  to  give  full  information 
to — materia]  of  wires  and  eiipport«  ;  gauge  of  wires  ;  mode  of 
support,  gi%'ing  dimensions  of  poles,  stays,  and  other  supports  and 
att-iichmentt;  ;  trosition  of  each  support ;  date  of  erection  and  of 
bkst  renewal  (if  any). 

2.  Any  comfiany  proposing,  after  the  approval  of  these  by-laws, 
to  erect  any  wire,  or  any  support  or  attachment  thereto,  shall,  not 
leas  than  14  days  before  tno  work  ia  commenced,  deliver  to  the 
Council  and  to  the  local  authority  in  whose  district  the  same  are 
situate  (upon  a  form  to  bo  obtained  from  tho  Council)  full 
particulars  thereof,  the  particulars  to  be  accompanietl  by  a  plan 
showing  the  route  of  the  wire  and  to  give  full  information  as  to 
material  of  wire  and  eup[M)rt8  ;  gauge  of  wire  ;  mode  of  support, 
giving  dimensions  of  tlio  poles,  stays,  and  other  supports  and 
attachments  ;  position  of  each  support.  And  no  wire  support  or 
attAcbment  shall  be  erected  otherwise  than  in  accordance  with 
such  particulars  and  information. 

3.  No  poet  or  support  for  any  wire  shall  be  placed  or  erectc<l  in 
any  street  without  tho  previous  consent  in  writing  of  the  local 
authority. 

4.  No  wire  shall  at  any  point  bo  at  a  less  height  above  the  ground 
ban  20ft,  or  where  it  crosses  a  street  35ft.,  or  at  a  Ions  height 

P'ftbove  any  building  than  7ft.,  except  where  brought  into  any 
building  for  use  in  such  building,  or  when  attached  to  chimTioys 
or  other  parts  of  bnildingB  in  accordance  with  these  by-laws. 

5.  Every  wiro  shall  bo  supported  at  intervals  not  exceeding 
115  yards,  unless  permission  in  writing  bo  obtainwi  from  the 
Council  and  the  local  authority  for  a  longer  sijan^  but  in  no  case 
shall  tho  distance  between  supports  exceed  HO  yards. 

6.  Where  any  wire  crosses  a  street  the  angle  between  the  wire 
and  tho  direction  of  the  street  at  tho  place  of  such  crossing  shall 
not  be  less  than  60deg. 

7.  Every  support  for  a  wire  shall  be  of  durable  material,  and 
properly  stayea  against  forces  duo  to  wind  pressure,  change  of 
direction  of  the  wires,  and  unequal  length  of  span  ;  and  all  wires, 
whether  conductors  or  suspending  wires,  shall  be  securely  attached 
to  the  supportH,  and  shall  oe  shackled  oflf  at  each  support. 

S.  Tho  factor  of  safety  for  all  conductors  and  suspending  wires 
shall  be  at  least  five,  and  for  all  other  parts  of  the  structures  at 
least  ten,  taking  tho  maximum  (>osBible  wind  preeeureat  501b.  per 
sqoare  foot.  No  addition  need  be  made  for  a  possible  accumulation 
of  snow, 

9.  Every  snpport  for  a  wire  shall  be  marked  to  the  satisfaction 
of  the  Council  in  such  manner  as  to  enable  inspector!  to  know  at 
once  to  what  company  it  belongs.  Every  now  snpport  for  a  wire 
shall  alino  have  the  date  of  erection  markeil  thereon. 

10.  No  support  for  a  wiro  which  carries  more  than  10  wires 
shall  be  used  for  tho  wires  of  more  than  one  company,  and  no 
support  carrying  fewer    than   that   number  shall,   without    the 


previous    consent    in    writing    of     the    Council    and    tho    local 
authority,  be  used  for  the  wires  of  more  than  one  company. 

11.  No  single  support  for  a  wire  shall  bo  used  for  more  than  20 
wirea  without  the  consent  in  writing  of  tho  Council  and  the  local 
authority. 

12.  Cables  (where  used)  shall   bo  carried  by  independent  sus- 


pending wires  and  attached  to  the  same  by  efficient  elin^;  no 

•,  and 
in  weight. 


cable  shall  exceed  lin.  outside  diameter,  and  lib.  per  lineiQ  yard 


13.  All  iron  or  eteol  wires,  and  &U  iron  or  steel  supports  or 
attachments  shall  be  galvanif^od 

14.  All  poles  supporting  wires  erected  on  buildings  shall  be 
carried  on  properly  galvanised  iron  shoes  and  saddles,  and 
efficiently  stayecl  so  that  in  tho  ovent  of  a  pole  breaking,  it  shall 
be  impoBsiblo  for  it  to  fall  into  any  street, 

15.  Every  support  for  a  wire  if  of  metal  shall  be  efficiently 
connected  to  earth,  and  if  of  non-conducting  material,  shall  be 
protected  by  a  lightning  conductor,  fastened  to  the  support  along 
Its  entire  length,  and  projecting  above  it  to  a  height  of  at  least 
Oin.,  such  lightning  conductor  being  efficiently  connected  to  earth. 

10.  Where  a  wire  is  attached  to  any  wall,  chimney,  or  similar 
erection,  a  suitable  angle- plate  or  other  suitable  device  of  Iron 
securelv  fixed  shall  be  usea. 

17.  £very  wire,  together  with  its  sapports  and  all  structural 
parte  belonging  to  or  connectcfl  with  it,  shall  be  duly  and 
efficiently  supervised  and  maintained  by  the  company  to  which  it 
bolonjra. 

18.  No  wire,  support,  or  attachment  shall  or  may  be  in  such  a 
condition  that  danger  to  the  public  using  tho  streets  may  bo 
apprehended  therefrom,  and  the  company  to  whom  such  wiro, 
support,  or  attachment  which  is  in  such  a  condition  belongs,  shall 
be  guilty  of  an  offence  against  these  by-laws. 

19.  No  wiro  or  support  or  attachment  thereto  shall  remain 
erected  for  more  than  one  month  after  it  has  ceased  to  be  in  use 
unices  the  company  intend  within  a  period  not  exceeding  throe 
months  to  take  it  again  into  use,  and  of  such  intention  shall  give 
notice  to  the  Cx>uncil  and  the  local  authority. 

20.  Every  company  shall  give  or  secure  access  at  all  reasonable 
times  for  the  purpose  of  the  inspection  and  examination  of  any 
wire,  support,  or  attachment,  and  other  apparatus  used  in  connec- 
tion therewith,  to  the  Council  and  the  local  authority,  their 
officers,  and  servants. 

t21.  Any  company  which  shall  erect  or  cause  to  bo  erected  any 
wiro,  support,  or  attachment,  otherwise  than  in  accordance  with, 
or  shall  fail  to  comply  with,  or  shall  act  contrary  to,  any  of  the 
requirements  of  the  foregoing  by-laws,  or  shall  deliver  to  tho 
Council  or  the  local  authority  pursuant  to  those  by  laws  any 
incorrect  particulars  or  information,  shall  be  deemotl  to  have  com- 
mitted an  ofTenoe  against  the  »ame,  and  shall  be  liable  for  every 
offence  to  a  penalty  of  £10,  and  in  case  of  a  continuing  otTenco  to  a 
further  t>enalty  of  40b,  for  each  day  after  conviotion,  provided, 
nevertheless,  that  the  justices  or  court  before  whom  any  complaint 
may  be  made,  or  any  proceedings  may  be  taken  in  respect  of  any 
such  ofTonce,  may,  if  they  think  fit,  adjudge  tho  payment  as  a 
[^nalty  of  any  sum  less  than  the  full  amount  of  tho  penalty 
imposed  bv  this  by-law. 

22.  Nothing  in  thodo  by-laws  shall  extend  to  any  wire  placed  by 
any  |>er»on  for  his  private  use  over  land  belonging  to  him  or  in  his 
occupation  which  Joes  not  extend  over  any  street,  and  is  so  con- 
structed and  placed  that  neither  the  wiro  nor  any  support  thereof 
or  attachment  thereto  would  be  liable  to  fall  into  any  public  street. 


NEW  COMPANIES  REGISTERED. 


International    Xleotrlo    Subway    Company,    Limited.— This 

Couipaiiy  hftM  been  registered,  with  a  c^piUil  of  £2.%,(>0<l,  in  CI 
shares,  to  acquire,  work,  and  develop  any  luitents  or  patent  rights 
of  or  in  connection  with  underground  conauite,  whether  electrical 
or  otherwise,  or  electricity,  electric  machines,  or  apparatus  for  tho 
generation  or  trnn«miH*»ion  of  electricity. 

Johaaneaborg  Lighting  Company,  Limited. — Registered  by 
Afthurst,  Morris,  Crisp,  and  Co.,  17,  Throgmortonavenue,  E.C.» 
with  a  capital  of  £1M),000  in  £1  shares.  Object :  to  tnanufacture 
and  supply  gas  and  electricity  for  lighting,  warmins,  motive 
power,  etc.,  in  the  town  of  Johanneeburg  and  elaewncrc,  and 
generally  to  carry  on  the  business  of  oD,  tar,  coke,  and  chemical 
manufacturers  and  merchants,  miners  and  smelters,  engineers, 
etc.  ;  and,  with  a  view  to  tho  foregoing  objects,  to  carry  into 
effect  an  agreement  expressed  to  be  made  between  the  Johannes- 
burg Gas  Company,  Limited,  W.  C.  Soper,  W.  F.  Lance,  and 
A.  *foneB  of  the  one  part  and  this  Company  of  the  other  port. 
The  first  subscribers  are  : 

Shoree, 

W.  F.  lAnce,  7.  Orotee-phioo,  Blackheath 1 

\V.  O.  Soper,  Bury  street,  St.  Mary-oxe   1 

A.  Jones,  15a  and  16a,  Burystreet,  E.C 1 

W.  H.  Adams,  168,  Friem-road,  East  Dulwioh  1 

E.  T,  Botwright,  11,  Oifordrood,  (iunnershnry ] 

W.  B.  Butler,  2a,  Sixth-avonue,  London,  W 1 

W.  G.  Yeoman,  89,  Brayardroad,  Queon'sroad,  S.E 1 

There  shall  not  bo  less  than  three  nor  more  than  seven  Directors 
the  first  to  bo  appointed  by  the  signatories  to  the  mem'  -^  of 

aesoctation.    QunliHrntinn.  £'J^0.    Remuneration  :  Ch  0; 

ordinary  Directors,  i'UK»  each  iwr  annum. 

Patent  Sleotromagnetlo    Clook  Syndleate,  U 

tored  by  WiUmm  Beck,  2,  Eoat  India-avenue,  E.O 
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of  £25,000  in  £1  nhnres.  Object  :  to  carry  into  effect)  two  aeree- 
moota,  the  first,  mode  October  15tb,  between  WiUinm  RuttinMay 
and  another,  of  the  one  })art,  and  A.  Hotter,  of  the  other  part :  the 
second,  made  November  2f>tli,  between  \V.  K.  May,  of  the  one  [mrt, 
and  V.  Laroni,  on  behalf  of  this  Company,  of  the  other  part,  for 
the  acquUiitioii  of  certain  patents  reiatiiig  to  iuipro^-ements  in 
olectrical  timepiecea,  and  f^enerally  to  work  and  develop  the  Bamo. 
There  shall  not  be  leas  than  throe  or  more  than  seven  Directore  ; 
the  first  to  be  appointed  by  tho  eigimtorieB  to  the  uiomorandum  of 
association.  Qualification  not  suecified.  Komuneration.  £500. 
with  an  additional  ."i  j>er  cent,  on  tno  amounts  paid  by  the  Company 
in  div^idendfl,  the  same  to  be  divisible. 

Natlozuil  Tolograpta  Worka  Company,  Umttad. — Registered 
by  A.  P.  Honeyman,  9,  BonnettV-hill,  Biimingham,  with  a  capital 
of  £o,OtX),  in  990  £5  ordinary  Bhares  and  50  £1  foundora'  ebarea. 
Object  :  to  carry  into  effect  an  agreement  oiprewed  to  be  made 
between  J.  S.  Lewis,  of  the  one  part,  and  this  Company  of  the 
other  part,  and  generally  to  carry  on  businoBs  as  manufacturers, 
merchants  of,  and  contractors  for,  pressed  steel,  iron,  or  other 
metal,  and  as  olectrical  engineers,  contractors,  etc.  There  shall 
not  be  less  than  two  nor  more  than  nix  Directors.  The  first  are 
J.  S.  X^wis  and  A.  H.  Church,  both  of  Birmin^am.  Qualification, 
50  ordinary  shares,  or  one  founder's  share.  Kemuneration  to  be 
determined  by  the  Company  in  general  meeting. 

New  Motor  Syndloate.  Llmltad.— This  Company  has  been 
registered,  with  a  cajntal  of  £5,000,  in  £10  shares,  to  adopt  an 
agreement,  dated  August  1*2,  1891,  between  Mr.  T.  C.  Her^y  of 
the  one  part,  Mr.  VVilliam  Knif^ht  of  the  othor  port,  and  to  carry 
on  any  business  which  may  bo  acquired. 


CITY    NOTES. 


City  aod  Soatb  London  Railway. —The  receipts  for  the  week 
ending  November  29  were  £806,  ad  against  £793  for  the  week 
ending  November  22. 

Xastem  Telegraph  Company. —The  receipts  for  November 
were  £00,053,  as  against  £59,975  for  the  same  {}eriod  of  1S90.  an 
increase  of  £1,073. 

BraalHan  Submarine  Telegraph  Company. — A  quarterly  in- 
terim distribution  of  .Sh.  [>cr  share  is  announced  by  the  Company, 
payable  on  the  'Jlst  inst. 

Kostem  SaKtenaion  Telegraph  Company. — The  receipts  for 
November  amounted  to  £40,686,  as  against  £44,742  in  the 
corresponding  period,  showing  a  decrease  of  £4,056. 

Shlppey  Broa.,  Limited  — We  are  informed  that  the  entire 
block  of  shares  in  the  above  Company  recently  placed  on  the 
market  has  boon  purchased  by  Messrs.  Gwynne  and  Co.,  engi- 
neors,  of  Essex-street,  Victoria-embankment,  £.C. 

Filaea  Company. — We  learn  that  the  Pilsen  Electric  Comiiany 
have  Bocured  an  exclusive  license  from  the  i>roprIetor8  of  the 
C.  &  C.  motor  patents  to  manufacture  and  supply  the  well-known 
Curtis,  Crocker,  and  Wheeler  electric  motors,  electric  pumj-w, 
blowers,  etc.,  both  for  England  and  France,  and  that  tho  I'ilscn 
Electric  Company,  whose  businesa  has  recently  been  removed 
from  StanhopG'Streot  to  larger  and  more  complete  works,  80, 
Leather-lane  and  Baldwin's-gardene,  Holborn,  intend  to  vigorously 
push  the  Crocker-Wheeler  systems  throughout  the  United 
Kingdom. 


PROVISIONAL  PATENTS,  1891. 


20312. 

20314. 
20328. 

20356. 

20367. 
20389. 
20113. 

20416. 

20485. 
20492. 


November  23. 
Improvements  in  the  form  of  eXeotrloal   battery  oolla, 
bozos,  or  otber  vesools.    John  Miles  Moll'ut,  KM),  Victoria- 
etioet,  Weatminstcr,  London. 

Xloctrieal  thermomotor.  Jamee  Gratton,  3,  Peel-terrace, 
Peel-Htreet,  Nottingham. 

XmproTementa  in  producing  alternating  ourrenta 
diiferlng  in  phase.  Rankin  Kennedy,  Camtyne  Electric 
Works   ShettlcHton,  Glasgow. 

Improvements  oonneotcd  with  olQctrio  arc  lamps. 
Webster  Storr,  1G6,  Fleet-street,  London. 

November  24. 
Improvements  in  couplings  for  elootrio  wires.  Alexander 
ShieU,  70,  Wellinpton-street,  (Jlasgow. 
Magnetlo   mioropliono.     Edward    Turner   Whitelow,   70, 
L>ean9t^ate,  Manchester. 

Improved  electrolytic  apparatus,  more  partiGOlarly 
for  manoJacturlng  oausUo  soda  and  other  products 
ft'om  salt,  but  also  applicable  to  other  purposes. 
Godfrey  Bamberg,  28,  Southampton  buildings,  London. 
Improvements  la  apparatus  for  separating  magnetlo 
ere  trcm  sand.  Francis  James  Hell  and  Walter  Ba.^eett 
Basttet,  28,  Southampton-buildings,  London. 

NOVBMBKK  25, 

Improvements  in  antomatio  safety  devices  for  oleotno 

oireuits.  Frank  Bryan,  11,  Brackleyterrace,  Chiswick, 
London.     (Complete  epecitioation. } 

Regulating  elactrio  currents.  Leslie  B.  Miller  and 
Maurice  W.  Woods,  34,  Gray's-inn-road,  London. 


20iOti. 
2f>,')()6. 
20508. 

20530. 

20542. 

20545. 

^1505. 
20604. 

20623. 
20620. 

20678. 

20089. 

20699. 

20718. 
20748. 
20799. 


Xloctrieal  switch.  Alfred  Champion  and  James 
112,  8hardeloet«-road,  New  Cross,  London. 
Improvements  in  microphone  transmitters.  Sir  (^im 
Stewart  Forboa,  Bait.,  21,  FinBbury-[iftvemont,  Lotufli. 
Improvements  in  and  relating  to  dynamo-MMs 
machines.  Thomas  Henry  Williams,  70,  Changfy-Uoe^ 
London. 

Improvements    in    and    relating    to    ahlir   telsgraphs. 
Albert  Barthold  Wilholm  Henry  Corda,  46,  Lincoln'*  i 
Oelds,  London. 

No\'£MBEH   26. 

Improved  tnoandosoent  lampholdcr  and  form  or  shspt 
of  incandescent  lamps.  Thoma^i  John  Rickard,  Beacons 
field  Cottage,  Sebastoiwl,  Newport,  Monmouthshire. 
An  improved  system  of  telephonic  sxobange  sicnalllBg. 
Alfred  Rolling  Bennett  and  Robert  McLean,  22»  St 
Alban8-road,  Harlesden,  London. 

Improvements  in  arc  lamps.  Frederick  Richard  Board- 
man.  4.33,  Strand,  London. 

Improvements  in  electric  motors  or  generators.  Henry 
Hurriti  Lake,  45,  Southampton-buildings,  London. 
(VVilliam  Stanley,  jun..  and  John  Forest  Kelly,  United 
States.)    {Complete  aijecification.) 

NOVEMBEK  27. 
Improvements  in  telephone  traasmlttatv.  W  illiam 
Maxwell,  34,  Clay  brook -road,  Fulham,  I>ondon. 
Improvements  in  holders  for  incandescent  eleotrle 
lamps.  Charles  Mark  Dorman  and  Reginald  ArUiur 
Smith,  24,  Brasenosc-street^  Manchester.  (Complete 
a)3eciHcation.) 

Improvements  in  electric  burglar  alarms.  Franz  Pohl, 
jun.,  18,  Buckingbam-i'treet,  London.  {Complete  si»ecifl- 
cation.) 

Improved    eementitious    and   electric   insulating   com- 
pounds.     Murdoch  Mackay.  166.  Fleet-street.  London. 
▲  new  or  improved  electric  Indicator.     Harold  William 
Thatcher    and   Arthur   Devereux,    22,    Glasshouse -ertroel, 
Ixindon. 

NoVKMBKK  28. 

Magnetic    electric    boot    and    shoe     (iron     and     tUmX) 

grindery.     Peroival  Pickney,  151,  Somera-road,  Soutbsea, 

Hants. 

Treatment  of  and  production  of  valuable  products  from 

sludge    obtained  by   electrical    treatment    of   acwags. 
Frank  .Soudder.  -Iti.  Lincoln's  inn-rtcUlH,  Loudon. 
Improvements    relating    to   electric   call   systems   and 
apparatus  for  use  therein.     William  Hamilton  Blakeney. 
45,  Southampton-buildings,  London. 


SPECIFICATIONS  PUBLISHED, 
1890. 

17863.  Elootrio  Umpa.     Hardt.     8d. 

1K555.  Xlectrloal  switches.     Pierce.     Od. 

Iti557.  Kleotrioal  switches.     Pierco.     6d. 

18558.  Kloctrical  pendants,  etc.     Pierco.     8d. 

20102.  Dynamo-eleotrlc  maohlnea.      Baxondale.     M. 

20S96.  Regulating  electric  currents.    Gay  and  Hammond. 

IHfU. 
40,  Electricity  meters,     UDokham.     8d. 
200.  Electric  arc  lamps.      Hrianno.     Sd. 
271.  Electric  arc  lamps.      Schoenurstodt.     8d. 
617.  Elootrio  arc  lamps.     Allison.     (Ward.)     lid. 
5043    Arc  lamps.     Money  and  Nash.      ltd. 
102.^9.  BaUway  olectrical  block  systems.     Ouiley.     8d. 
12322.  Electrical  welding.     Boult.     (Bassle.)     8d. 
164H7.  Primary  battorlea.      I^etgh.     ((Gardiner.)     6d. 
16989.  Printing  telegraphs.     Lake      (Farmer.)    8d. 
17003.  Beoondary  batteries.      Maddea.     lid. 


lid. 
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NOTES. 


fcpore. — The  Municipal  Commission  of  Singapore 
^dering  a  scheme  for  electric  lighting. 

Irlo  Priatinar.— The  Tyroler  Taghtaii,  published 
l^rol,  is  now  printed  by  presses  run  by  electricity. 

puit, — An   underground   railway    similar  to  those 

kin  London  is,  we  notice,  being  discussed  for 
Is. — Six  tenders  have  been  received  for  the 
I  lighting.  The  result  will  be  probably  announced 
I  January. 

kUB. — A  telephone  service  is  to  bo  eatabliahed  in 
sng  between  Athens  and  the  Pirceus,  and  the 
tia  has  been  ordered. 

H^ow. — As  will  be  seen  elsewhere  the  Glasgow  Town 
have  reaffirmed  their  former  decision  in  favour  of 
■tension  system  of  electric  lighting. 

Ih  Aftioa.— The  gold  reefs  at  Heidelberg,  South 
are  once  more  attracting  attention.  The  use  of 
light  both  in  the  mines  and  town  is  rapidly  being 
d 

jam. — A  new  asylum  for  Staffordshire  ia  to  be 
At  a  cost  of  £100,000,  containing  all  the  latest  con- 
es, details  of  which  are  dow  being  settled,  including 
light. 

fcrlan     Long:  •  Distance     Telephones.  —  The 

D  Minister  of  Commerce  has  announced  that  tele- 
communication will  shortly  be  opened  between 
and  Trieste. 

ttton. — A  new  phase  has  come  over  the  flituution 
itOD.  The  Lighting  Committee  consider  it  advisable 
*  into  negotiations  for  the  acquisition  of  both  gas 
ttric  undertakings. 

Royal  Society. — Amongst  the  papers  read  on 
\j  before  the  Royal  Society  was  one  by  Mr.  G.  T. 
,  on  "  KepulsioQ  and  Rotation  produced  by 
ting  Electric  Currents." 

Itio  Fitting'. — Mrs.  Langtry  has  recently  further 
i  her  very  artistic  residence  with  the  electric 
This  has  been  handsomely  carried  out,  to  special 
[  by  Messrs.  Faraday  and  Son. 

lerspooi. — An  agitation  is  on  foot  at  Wilderspool 
>ckton  Heath,  in  the  township  of  Appleton,  near 
D,  for  better  lighting  of  their  streets.  The  Runcorn 
..uthonty  have  the  matter  in  hand. 

Ives  (Hants.). — The  question  of  lighting  this 
I  by  electricity  was  introduced  at  the  last  meeting  of 
tncil,  and  referred  to  a  special  committee  to  obtain 
tion,  and  report  at  their  next  meeting, 

ftininm — Why  IS  not  alumiiiium  used  in  artistic 
f  This  is  a  question  being  asked  in  scientific  circles, 
ftlloy  of  aluminium  and  silvori  making  a  new,  elegant, 
viceable  material  for  designers,  is  suggested. 

Men  at  Home. — Under  this  title  the  City  Ltadtv 
ember  28  gives  an  interesting  and  congratulatory 
1  article  on  Mr.  Emile  Garcke,  the  indefatigable 
Dg  director  of  the  Brush  Electrical  Engineering 
ay. 

lor. — The  Baths  Committee  of  the  Aston  Manor 
loard  are  prepared  to  receive  schemes  and  tenders 
Instalktion  in  the  baths  by  the  2l8t  inst  Further 
lars  of  Mr.  W.  A.  Davies,  engineer,  Public  Olficea, 
tAanor. 


Tyne  Pilotage. —The  Tyne  Pilot's  Committee  have 
complained  of  the  electric  light  at  Renuoldson'sengine  works, 
South  Shields,  which  prevented,  they  said,  boats  seeing  each 
other  until  almost  in  collision.  It  was  resolved  to  ask  Mr. 
Rennoldson  to  shade  the  light. 

Thnnderstornig. — At  the  meeting  of  the  Ro}nd 
Meteorological  Society  next  Wednesday,  at  25,  Great 
George-street,  Westminster,  a  pa|)er  will  be  read  by  Mr. 
William  Marriott,  F.R.M.S.,  entitled  "Report  on  the 
Thunderstorms  of  1888  and  1889." 

Visit  to  Welding  Works. — A  visit  of  the  graduates' 
section  of  the  East  Coast  Institution  of  Engineers  will  bo 
made  on  Saturday  next  to  the  Victoria  Engine  Works  of 
Messrs.  Clarke,  Chapman,  and  Co.,  when  the  electric 
welding  plant  will  be  shown  in  operation. 

Scottish  Engineers'  Institution. — At  the  meeting 
of  this  institution  on  Tuesday,  the  papers  read  were  by 
Prof.  Jamieaon,  on  "  Brown's  Rotary  Expansive  Engine," 
with  diagrams  and  results  of  tests ;  and  Mr.  Ernest  Scott, 
on  '*  Electricity  in  its  Relation  to  Mining." 

Zleotrio  Medioal  Treatment. — A  lady  correspon- 
dent of  the  Shejield  DaUy  Telcffraj/h  baa  been  to  visit  a  new 
little  hospital  for  treatment  of  diseases  by  electrical  methods 
at  Silver-street,  Notting  Hill.  The  treatment  is  gratuitous, 
and  the  methods  used  in  the  hospital  are  French. 

Riohmond. — At  a  meeting  of  the  Richmond  Town 
Council,  held  on  the  8th  inst.,  it  was  decided  by  a  large 
majority  to  seal  a  contract  with  Messrs.  Latimer  Clark, 
Muirhead,  and  Co.,  Limited,  Westminster,  for  the  electric 
lighting  of  Richmond,  Surrey,  for  a  period  of  30  years. 

Paper  on  Eleotric  Meters. — At  the  meeting  of  the 
students  of  the  Institution  of  Civil  Engineers  to-night 
(Friday),  a  paper  will  be  read  on  '*  Meters  for  Record- 
ing the  Consumption  of  Electrical  Energy,"  by  C.  H. 
Wordingham.     Mr.  W.  H.  Preece,  F.JC.S.,  in  the  chair. 

O.S.A.  Smoking  Concert. — A  most  successful  smoking 
concert  was  held  on  Friday  at  Masons'  Hall  Tavern.  A 
hrst-rate  programme  was  provided,  and  there  was  a 
large  attendance  of  members  and  friends.  The  hon.  secre- 
tary announced  the  names  of  no  less  than  27  new  members 
and  associates. 

Chamber  of  Commeroe. — A  new  list  of  members  of 
the  London  Chamber  of  Commerce  will  be  published  in 
January.  The  reading-room  was  opened  on  the  23rd  of 
last  month.  An  employment  department  is  being 
organised,  and  a  temporary  list  of  applications  is  issued 
free  at  Botolph  House,  Eastcheap. 

BlaokpooL— The  minutes  of  the  Blackpool  Electric 
Lighting  Committee  of  the  Town  Council  were  confirmed, 
recommetiding  enquiries  to  be  made  as  to  electric  lighting 
in  other  towris.  Alderman  M*Nanghtan  wished  to  speak 
upon  the  subject,  but  was  too  late,  as  the  minutes  had  been 
[Missod.     The  matter  was  relegated  to  next  month. 

Ilkley  <Yorka,>« — Preparations  are  in  progress  for  the 
promotion  of  a  Bill  in  Parliament  to  em|>ower  the  Ilkley 
Local  Board  to  acquire  the  undertaking  of  the  Ilkley  Gas 
Company,  and  to  construct  new  water  works.  The  installa- 
tion of  a  central  station  for  supply  of  electricity  for  public 
and  private  lighting  ii  included  in  the  proposed  Act. 

Standard  of  Light. — The  Board  of  Trade  has  under- 
taken to  appoint  a  committee  to  consider  a  standard  of 
light  instead  of  the  untrustworthy  candle.  The  South 
Metropolitan  Gas  Company,  of  which  Mr.  Livesoy  ie 
chairman,  have  undertaken  to  pay  all  costs.  Dr.  Frankl&r 
and  Mr.  Dibdin  will  represent  the  London  County  Counc 
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Bomraemoatk.— At  the  Bournemouth  Town  Council 
meeting  the  Bournemouth  and  District  Electric  Supply 
Company  wrote  asking  for  sanction  to  underground  mains 
being  laid  in  Clarendon  and  Marlborough  roads,  and  to  the 
road  being  opened  for  the  purpose  of  puttingj  in  services  to 
houses  in  Poole-road,  Commercial-road^  and  The  Square. 
Sanction  was  given. 

Old  Stndents'  Association, — The  next  meeting  of 
the  Old  Students'  Association  will  be  held  at  Finsbury 
Technical  College  on  Wednesday,  December  16,  at  8  p.m., 
when  a  paper  will  be  read  by  Mr.  Rollo  Appleyard, 
member,  entitled  '*  The  Measurement  of  the  Elesistance  of 
Conductors  containing  disturbing  £<M.F.'st  with  special 
reference  to  Earth  Plates." 

Rugby. — The  gas  works  at  Rugby  are  found  hardly 
sufficient  to  meet  the  present  demand,  to  say  nothing  of 
the  new  railway  sheds  and  the  natural  growth  of  the  town. 
The  gas  engineer  is  preparing  a  plan  for  extension,  to  be 
presented  on  the  ISth  inst.  Electrical  engineers  might 
Bhow  the  Town  Council  a  way  to  enable  the  present  works 
to  be  8uf]5cient  for  the  demand. 

*'  Drehstrom.*' — We  hear  that  the  AUgemeine  Com- 
pany of  Berlin  are  exceedingly  busy  with  rotary  current 
or  "  Drehstrom  "  motors,  a  large  number  of  enquiries  and 
orders  for  transmission  plants  having  resulted  from  the 
Frankfort  experiment.  Wo  understand  that  a  small 
installation  is  being  brought  to  England,  and  will  be  very 
carefully  tested  by  Mr.  Kapp. 

Reading:. — The  Highways  Committee  reported  to  the 
Heading  Town  Council  at  their  meeting  last  week  that  a 
letter  from  the  Laing,  Wharton,  and  Down  Syndicate 
had  been  received  giving  an  estimate  for  extentling  the 
lighting.  It  had  been  thought  better  that  the  letter  should 
remain  before  them  for  further  consideration,  with  the 
view  of  coming  to  a  resolution  next  month. 

Edison  Secondary  Battery  Plates. — A  solution  is 
made  by  boiling  litharge  in  a  concentrated  solution  of  caustic 
soda  and  potash.  A  lead  plate  boiled  in  this  solution  will 
receive  a  coating  of  spongy  lead  km.  in  thickness.  This 
can  be  pressed  down  so  as  to  occupy  only  one  one-hundredth 
of  an  inch.  A  plate  thus  prepared  yields  readily  to  the 
fonuinR  process.  This  method,  says  the  jSci>/t/i/ic  AmeTican^ 
is  due  to  Edison. 

Electric  Traction  in  France. — The  Northern  Rail- 
way Company  of  France,  it  is  stated,  will  shortly  make 
experiments  with  an  electric  locomotive  on  their  h'ne  from 
Paris  to  Saint  Denis.  One  of  its  characteristic  features  is 
that  it  will  make  use  of  the  descents,  on  which  a  train 
requires  no  engine  to  keep  up  its  speed,  to  put  its  dynamos 
in  motion  and  thus  restore  to  its  batteries  a  portion  of  the 
expended  power. 

Coast  Commanlcatiott. — The  Plymouth  Chamber  of 
Commerce  have  passed  a  resolution  that  a  deputation 
should  ask  Loid  Salisbury  to  vote  £100,000  for  coast 
telegraphic  and  telephonic  communication,  the  Post  OfBce 
to  be  asked  to  carry  out  the  scheme  in  cooperation  with 
the  other  interests  involved.  They  also  passed  a  resolution 
pressing  on  the  Government  the  importance  of  the  need  of 
underground  telegraph  lines. 

Keswick. — The  inhabitants  of  Keswick  have  presented 
a  petition  to  the  Local  Board,  protesting  against  the  erec- 
tion of  poles  and  overhead  wires  in  Bleacartha  street,  as 
an  eyesore  and  danger.  The  Streets  Committee  were 
instructed  to  inspect  the  streets.  Keswick  already  rejoices 
in  an  example  of  the  Brooks  oil  insulated  underground 
mains,  and  it  would  seem  that  further  mains  on  the  same 
system  would  be  appreciated. 


Lighting:  a  CbanneL — The  Town  Council  of  King's 
Lynn,  Norfolk,  propose  to  light  the  jiassage  from  the  sea 
to  King's  Lynn  by  gas-lighted  buoys.  Buoys  of  this  nature 
have  been  lighted  for  some  time  in  New  York  harbour  by 
electricity  with  very  good  effect.  They  are  bound  to  require 
less  attention  than  gas,  and  will,  no  doubt,  be  eveotoally 
adopted  in  England  in  cases  like  that  named. 

Sheffield  School  Board. — A  pleasant  surprise 
awaited  the  members  of  tho  Sheffield  School  Board  at  their 
meeting  last  week,  when  the  Board-room  was  lighted  for 
the  first  time  by  electric  light.  The  work  had  been  done 
by  Mr.  Watkinson,  teacher  of  electrical  engineering  and 
machine  construction  in  the  central  school,  and  his  pupik 
The  power  was  supplied  from  the  gas  engine  used  for 
driving  the  lathes  in  the  technical  school. 

Electric  Drillinsr. ^Before  the  graduate  section  of  th« 
Institution  of  Engineers  and  Shipbuilders  in  Scotland  on 
Tuesday,  a  paper  on  the  '*  Application  of  Electricity  to  the 
Drilling  of  Metals  "  was  read  by  Mr.  Sinclair  Cou|)er.  The 
author  described  by  moans  of  sketches  the  general  con- 
struction of  electrical  drillers,  and  gave  some  useful 
information  regarding  the  cost  and  speed  of  drilling  by 
electricity  as  compared  with  hand  drilling. 

Nottingham  Tramways. — An  important  communica- 
tion was  read  at  the  Nottingham  Town  Council  meeting  on 
Monday    from  the  Nottingham  and    Midland  Merchants' 
Association.     This  set  forth  that  the  time  was  approaching 
where   a    reconsideration    of    the    tramway    facilities   ia- 
Nottingham  was  desirable,  and  the  adoption  of  cable  cm 
electric  traction  was  suggested.     The  communication  wu" 
referred  to  the  Works  and  Ways  Committee.  | 

Theatrophone. — The  theatrophone,  the  adaptation  of 
the  telephone  by  which  private  persons  can  have  their 
opera  turned  on  like  gas  and  water,  has  been  so  great  a  j 
succoss  in  Paris  that  an  exhibition  of  it  is  to  be  given  iofl 
London.  M.  Szarvady,  the  manager  of  the  Compagnie  da 
Theatrophone,  has  arranged  for  private  demonstrations  at 
the  Savoy  Hotel,  when  the  instrument  will  be  put  in  coi 
nection  with  tho  Savoy  Theatre,  and  the  "  Nautch  Girl 
transmitted  automatically. 

Nelson  (Lanes.)- — The  Gas  Committee  of  the  Nelsa 
Town  Council  have  resolved  that  the  draft  speciffcation  ( 
the  electric  light  scheme,  as  submitted  by  the  gas  engineei 
be  approved  and  printed,  and  that  the  town  clerk  shouk 
get  tenders  for  the  execution  of  the  necessary  work  as  80<M 
as  possible.  The  correspondence  between  the  Board  a 
Trade  and  the  town  clerk  on  the  subject  of  electric  ligl 
was  also  considered,  and  it  was  resolved  that  the  action 
the  town  clerk  bo  approved, 

High-Fower  Incandescent  Itamps. — The  Wool 
side  Electric  Company,  of  Glasgow,  issue  a  pamphli 
descriptive  of  their  high  candle-power,  high-efficieno 
incandescent  lamps.  These  range  from  1.50  c.p. 
2,000  c.p.  at  two  watts  per  candle-power.  Statements 
given  of  the  comparative  cost  of  arc  and  "  Woodside 
lamps,  showing,  beside  the  convenience,  considerable  savii^ 
by  the  use  of  the  latter  for  lighting  large  rooms,  halls,  sho] 
windows,  ship  hatches,  warehouses,  and  so  forth. 

Smoke  Prevention.— The  golden  days  of  London  lifi 
are  not  yet,  but  they  are  coming,  thinks  Mr.  Eric  S.  Bruc<^ 
who,  in  his  lecture  on  **  Fogs  and  their  Prevention,"  at  tht 
St.  George's  Hall  on  Sunday  described  and  illustrated  tbi 
effects  of  the  increasing  consumption  of  soft  coaL  N 
only  by  smoke-consuming  grates,  but  more  to  the  spread  o 
electric  beating,  does  Mr.  Bruce  look  for  the  enlightenment 
of  London  skies.  He  concludes  with  the  words,  '*  Natural 
experiments  with  natural  forces  may  be  one  of  the  duties 
of  future  governments." 
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The  Chicago  Exhibition.— Her  Majeety,  by  Order 
Conncil,  has  declared  that  tbe  conditions  of  the  Patent 
1883,  under  which  an  application  for  a  patent  is  not 
be  invalidated  by  the  exhibition  of  an  invention  at  an 
ational  exhibition,  are  to  apply  to  the  Chicago 
Lzhibition,  and  abo  that  exhibitors  are  to  be  relieved  from 
tb©  conditions  of  the  above  Act,  under  which  they  were 
jaquired  to  give  notice  to  the  Comptroller  of  Patents  of 
'bcir  intention  to  exhibit  the  article  afterwards  sought 
be  patented.  The  regulations  also  apply  to  designs 
intended  to  be  registered. 

Kleotrio  Machinery.— Catalogue  **B"  of  Messrs. 
Woodhouse  and  Rawson,  Limited,  deals  with  various 
electrical  machinery,  one  section  specially  dealing  with 
electric  cranes,  lathes,  drilling  machines,  and  motors  for 
transmission  of  power.  Various  forms  of  Bolton's  patent 
gear  for  electric  cranes  and  winches  are  illustrated,  cases 
being  quoted  where  their  application  saved  8  h.p.,  or 
43  j>er  cent.,  over  the  rope-power  traveller.  Electric  pumps 
ind  electric  coal-cutters  come  in  for  their  share  of  attention, 
and  a  magnetic  ore  separator,  to  separate  10  to  100  tons  a 
day,  is  specially  illustrated. 

Rhondda  Valiey, — A  large  and  influential  meeting 
waa  held  last  week  for  the  purpose  of  taking  into  constrl ora- 
tion the  question  of  the  supply  of  the  Khondda  Valley 
district,  from  Treorky  Hotel  down  to  Gelligaled,  with 
electric  light.  Explanation  of  the  system  of  electric 
lighting  was  given  by  several  practical  gentlemen,  and  it 
was  unanimously  resolved  that  steps  be  taken  immediately 
with  the  view  of  securing  a  supply  by  means  of  a  public 
company.  A  large  and  representative  committee  was 
apfiointed,  and  it  was  decided  to  thoroughly  canvass  the 
whole  district,  and  have  the  result  submitted  to  a  further 
meeting, 

Installation  at  Bombay. — Messrs.  Ganz  and  Co., 
says  the  Indian  Engineer^  have  just  completed  a  small 
electric  light  installation  at  Admiralty  HousCi  Marine 
Lines,  Bombay,  the  residence  of  Admiral  Robinson.  The 
installation  is  of  peculiar  interest,  inasmuch  as  it  forma  one 
of  the  first  electric  light  services  that  have  been  sot  up  in 
private  houses  in  India.  Messrs.  Ganz  and  Co.  have  also 
tendered  for  the  electric  lighting  of  the  new  municipal 
buildings,  and  the  electrician  of  the  firm,  Mr.  Archibald 
Crawford,  has  suggested  that  the  engine  and  dynamo  to 
be  put  up  in  the  municipal  buildings  might  also  be  used  in 
the  lighting  of  the  town  by  electricity. 

Prise  Laonohes. — Mr.  W.  S.  Sargeant,  electric  and 
steam  launch  builder,  Strandon-the  Green,  Chiawick,  has 
been  successful  in  gaining  the  £25  prize  offered  by  tbe 
Paignton  Promenade  Pier  and  Torquay  Ferry  Company  for 
tbe  best  designs  and  drawings  for  the  electric  launches 
plying  between  Paignton  and  Torquay  ;  also  a  65  steam 
launch  to  carry  100  passengers  for  the  projwaed  trip  round 
Torbay,  as  follows:  Paignton  to  Brixham,  Brixham  to 
Berry  Head,  Berry  Head  to  Babbacombe  and  Torquay, 
running  every  two  hours.  These  vessels  are  to  be  built  in 
the  best  possible  manner  and  to  the  Board  of  Trade's 
requirements,  and  to  be  delivered  at  Torquay  on  May  1, 
1692. 

^B^iB^hton. — At  the  Brighton  Town  Council  last  week 
e  Lighting  Committee  stated  a  letter  was  read  from 
Councillor  Ballard  suggesting  a  report  showing  all  tbe 
streets  to  be  lighted  within  the  Corporation  electric 
lighting  area,  estimated  cost  of  mains,  and  how  the  outlying 
districts  were  to  be  supplied  in  case  of  the  liquidation  of 
the  existing  company,  Alderman  Reeves  said  an  applica- 
tion was  to  be  made  to  the  Board  of  Trade  for  a  company 
to  come  into  the  town,  and  it  would  be  unwise  to  ask  the 
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committee  to  expose  their  hand.     Councillor  Moon  said  th 
information  asked  for  had  been  given,  and  in  case  of  liqui' 
dation  of  the  company  they  were  quite  prepared  with  their     j 
plans.  ^1 

Mansion  Lighting  in  Ireland. — The  electric  ligb^* 
as  a  moans  of  lighting  private  houses  appears  to  be  making 
headway  in  Ireland.  We  learn  that  the  charmingly 
situated  residence  of  Mr.  J.  J.  Murphy,  the  well-known 
brewer  on  the  banks  of  the  Lee,  is  being  lighted  throughout 
on  the  incandescent  system.  Tbe  house  and  out-offices  are 
being  wired  for  about  100  lamps  in  all.  A  Robey  engine 
is  being  put  down  to  drive  a  six-unit  dynamo  of  the 
Elwell-Parker  typo.  A  sot  of  accumulators  will  also  be 
used,  so  that  the  lights  can  be  nm  when  the  engine  is  not 
working.  Costly  electroliers  are  in  course  of  preparation 
for  the  reception-rooms  to  correspond  with  the  general 
decorative  appearance  of  tbe  house.  The  entire  installation 
is  being  carried  out  to  specification  by  Messrs.  J.  K.  Fahie 
and  Son,  electrical  engineers,  of  Dublin. 

Wednesbary  Trams.  —  At  the  meeting  of  the 
VVedrieabury  Town  Council  on  Monday,  the  application  of 
tbe  tramway  company  for  an  extension  of  time  for  the 
use  of  steam  pending  the  substitution  of  electricity  for 
steam  power  was  granted,  subject  to  the  company  paying 
or  securing  the  payment  within  three  months  of  the  sum 
of  £500,  payable  in  respect  of  tbe  improvement  of  Lower 
High-street.  Tbe  Mayor  explained  that  it  was  impossible 
for  the  company  to  make  all  the  necessary  changes  in  their 
plant  within  their  limit  of  time,  and  it  was  of  course  very 
undesirable  that  the  service  should  be  stopped  altogether 
and  the  public  be  deprived  of  the  advantages  which  they 
had  enjoyed  from  the  use  of  the  trams  between  Walsall 
and  Wednesbury.  The  town  clerk  added  that  the  company 
had  forwarded  an  undertaking  to  pay  the  £500  within  two 
months. 

City  Liffhtinff. — By  the  fuss  which  has  been  made 
over  the  City  lighting  at  the  Commissioners  of  Sewers, 
people  might  almost  be  led  to  believe  that  some  insuper- 
able difficulty  was  before  the  engineers  in  lighting  the  City. 
The  contractors  to  the  City  of  London  Company  are  pro- 
gressing rapidly,  and  we  believe  it  is  now  expected  thit  the 
Laing,  Wharton,  aiid  Down  section  of  the  district  will  also 
have  lights  running  in  a  week.  The  machinery  is  being 
rapidly  got  ready,  white  the  mains  have  lona  been  laid.  A 
curious  accident  occurred  at  these  works  which  caused  a 
little  delay.  During  the  violent  storm  of  a  month  ago 
some  30ft.  of  the  w  chimney  was  blown  down,  and  had 
to  be  rebuilt.     In  Brush  Company's  station  the  alter- 

nators are  running  \  as  we  mentioned  a  little  while  ago, 
trial  transformers  t  «  ueing  tested  in  the  Queen  Victoria- 
street  subway. 

Lambeth. — A  letter  was  read  from  the  secretary  of  the 
Houae-to-House  Electric  Light  Supply  Company  at  last 
week's  meeting  of  the  Lambeth  Vestry,  offering  to  transfer 
to  the  Vestry  the  electric  order  of  the  comiMiny  at  a  price 
equivalent  to  the  estimated  coat  of  obtaining  a  new  order 
by  the  Vestry.  Mr.  King  explained  that  the  Electric 
Lighting  Committee  had  considered  this  communication, 
and  had  had  the  secretary  of  the  company  before  tbem. 
After  some  debate,  the  secretary  offered  to  transfer  the 
order  to  the  Vestry  free  of  charge,  but  the  committee  felt 
that  tbey  ought  not  to  be  under  an  obligation  to  the 
company,  and  resolved  to  decline  the  offer.  Mr.  White 
enquired  as  to  the  probable  rate  of  interest  at  which  a  loan 
could  be  secured  for  lighting  purpooes.  He  noticed  that 
the  County  Council  wanted  to  make  St.  Pancras  pay  4  [ler 
cent.,  which  he  thought  was  too  much.  He  should  move  a 
resolution  on  the  subject  at  a  future  meeting.  The  Vest 
decided  to  decline  the  offer. 
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Church  Lighting  at  Newcastle. —  St  George's 
Church,  Newcastle-on-Tyne,  has  recently  been  fitted  with 
the  electric  light  in  place  of  gas,  and  the  new  illuminunt 
was  used  for  the  first  time  on  Sunday  evening,  the  29th 
ult.  The  nave,  chancel,  baptistry,  and  moniing  chapel  are 
lit  by  128  Ediaon-Swan  incandescent  lamps.  These  are 
arranged  in  groups  of  eight,  in  handsome  electroliers  of 
hand-wrought  copper  and  brass.  There  are  other  lights  in 
the  vestry,  pulpit,  and  organ.  The  effect  of  the  light  has 
been  found  satisfactory  and  pleasing.  It  shows  olT  to 
advantage  the  beauties  of  the  architecture  and  decorations 
of  the  church,  while  the  purity  of  the  light  atid  freedom 
from  smoke  and  fumes  will  do  much  towards  preserving 
the  rich  colouring  and  gilding  of  the  latter.  The  work  was 
carried  out,  the  gas  taken  away,  and  the  electric  light  fitted 
without  causing  any  break  in  the  continuity  of  the  services. 
The  adjoining  parish  ball  has  been  lit,  and  the  whole  of 
the  work,  which  is  of  a  most  satisfactory  nature,  has  been 
carried  out  by  Messrs.  B.  J.  Charleton  and  Co.,  electrical 
contractors,  Pilgrim-atreet,  Newcastle, 

Ulverstoiu — The  Town  Council  of  Ulverston  are  still 
somewhat  in  a  quandary  as  to  the  introduction  of  the 
electric  light  now  or  hereafter.  A  committee,  consisting 
of  Mr.  Tosh  and  the  town  clerk,  had  an  interview  with 
Mr.  Courtenay  Boyle,  of  the  Board  of  Trade,  with  reference 
to  their  electric  lighting  order,  Mr,  Courtenay  Boyle  stated 
that  the  order  was  in  its  form  obsolete,  as  the  price 
empowered  to  be  charged  was  not  sufficient.  He  suggested 
the  Board  should  consent  to  the  revocation  of  the  order, 
and  should  apply  for  an  amended  order  when  it  was  found 
desirable  to  supply  electric  light.  The  profits  from  the  gas 
works  at  Ulverston  are  pledged  by  the  rates  so  far  as 
regards  annuitants,  and  the  Council  do  not  naturally  wish 
to  decrease  these  profits,  but  the  storage  of  gas  is  eomo- 
times  not  more  than  two  hours'  supply,  so  that  something 
must  bo  done  shortly.  It  was  understood  that  the  Board 
of  Trade  would  refer  outside  applications  to  the  Ulverston 
Local  Board,  and  that  these  applications  would  not  be 
allowed  unless  there  was  a  distinct  desire  on  the  part  of  a 
majority  of  the  ratepayers  for  the  adoption  of  the  electric 
light. 

An  Electric  Sidewalk. — We  mentioned  a  few  months 
ago  a  bold  invention  in  the  shape  of  a  moving  sidewalk, 
operated  by  electric  power,  and  we  are  given  to  understand 
that  a  specimen  in  working  order  will  probably  be  one  of 
the  features  of  the  coming  World's  Fair,  installed  by  the 
Columbian  Movable  Sidewalk  Company,  of  Chicago,  which 
owns  the  patents.  A  contract  has  been  entered  into  with 
the  Thomson-Houston  Electric  Company  for  the  electrical 
and  steam  equipment.  All  the  mechanical  and  electrical 
plans  and  details  have  been  worked  out  by  Mr.  G.  K. 
Wheeler,  of  the  Thomson-Houston  Company,  and  the 
entire  plant  will  be  installed  under  bis  supervision.  This 
sidewalk  is  to  be  erected  on  a  structure  25ft.  high  and 
900ft.  long,  in  the  form  of  an  ellipse,  and  is  to  consist  of 
75  cars,  each  I2ft.  long,  coupled  together,  making  one  solid 
tiuin.  There  are  to  be  constructed  two  parallel  sidewalks, 
one  running  at  the  rate  of  two  miles  an  hour,  the  other  at 
four,  both  moving  in  the  same  direction.  The  passengers 
can  step  from  the  stationary  walk  to  the  one  which  moves 
at  the  rate  of  two  miles  an  hour,  and  if  a  swifter  ride  is 
desired  they  can  step  to  the  walk  running  four  miles. 

Electric  Fitting  Manofaotare.  —  The  rush  for 
electric  light  in  the  best  private  houses  in  LondoUi  is 
making  itself  felt  amongst  manufacturers  of  lamps  and 
gasfittings  more  than  ever.  We  have  alluded  to  the  energy 
of  Messrs.  D.  Hulott  and  Co.,  of  Holborn,  with  whom  Mr. 
Arthur  Cockburn  has  been  connected  as  managing  electrical 
engineer,  and  Messrs.  Emmanuel,  of  High-street,  Maryle* 


bone.     This  latter  firm  are  engaging  a  new  staff  vien,  and 
laying  themselves  out  for  considerable  and  oxtcjed  lappiy 
of  electrical  work.     Mr.  C.  G.  Gill,  managor^th  Mttsn, 
Strode  and  Co.,  has  recently  arranged     Ur  join    Meeirii 
Emmanuel,  so  that  an  opening  for  an  enturprising  busineas 
man  with  good  knowledge  of  electricity  is  likely  to  occur  at 
the  firm  he  is  leaving.     We  learn  also  incidentally  that 
the  well-known  firm  of  Defries  and  Co.  are  intending  to 
go  in  somewhat  strongly  for  electric  light — having  made    | 
themselves   celebrated    in    oil    they    evidently    long,  like    J 
Alexander^   for    other    worlds  to    conquer.    They    have   I 
plenty  of  capital  and  experience,  and   if  combined  with  a    ' 
good  electrical  man  of  business,  they  should  receive  their 
share  of  the  enormous  trade  which  the  genius  of  Edison 
and  Swan  has  evoked. 

The  Smithfield  Show. — The  usual  excellent  collec- 
tion of  engines  was  to  be  seen  at  the  Agricultural  Hall 
this  week  ;  Robey's,  Hornsby's,  Kansomes,  Sims  and 
Jefiorics,  John  Fowler  and  Co.,  Ruston  and  Proctor,  and 
Marshall,  SonSi  and  Co.,  all  being  well  represented  so  far 
as  steam  went;  while  Crossley's  gas  engine,  Priestman's 
oil  engine,  and  the  Hornsby-Ackroyd  oil  engine  were  also 
in  evidence.  Messrs.  W.  H.  Willcox  and  Co.,  of  Southwark- 
street,  showed  their  lubricating  oils,  engine  pacldnga,  and 
engineers'  sundries.  Machine  belting,  especially  the 
leather  class,  was  well  represented,  there  being  numerous 
exhibitors.  Among  these  were  the  firm  just  mentioned, 
the  Gandy  Company,  Hooke,  Haageu,  and  Norris.  Mr. 
C.  L.  Hett,  of  Brigg,  had  an  exhibit  of  turbines,  to  the  , 
manufacture  of  which  he  has  devoted  considerable  attention.  ■ 
Mr.  Hett  supplied  the  turbine  used  in  the  Studley  Royal 
installation,  Yorkshire.  He  has  also  brought  out  a  centri- 
fugal pump,  the  suction  branch  of  which  can  be  swivelled 
to  any  angle  without  interfering  with  the  delivery— 4 
useful  improvement.  The  newest  thing  in  the  exhibition 
was  paint,  of  which,  by  the  way,  one  well-known  firm  hU| 
adopted  a  brand-new  colour,  so  far  as  engines  are  concerned 

Diainfecting  Ships. — To  few  situations  has  electricity 
proved  so  useful  as  to  the  ocean  steamships — those  floating 
circumscribed  hotels  in  which  luxury  is  carried  to  its  utmost 
extreme,  and  where  scrupulous  healthiness  is  indeed  absolutely 
necessary.  The  electric  light  itself  was  sufficient  of  a  boon 
to  make  all  the  difference  between  comfort  and  discomforts 
Added  to  this,  the  little  electric  motor  fans,  to  secure  that 
80  necessary  concomitant  to  healthy  living — pure  air  in  the 
rooms.  Nor  is  this  all,  for  it  is  now  proposed  to  use  elec* 
tricity  for  the  disinfection  of  ships.  By  the  electrolysis  of  M 
sea-water  chlorine  gas  is  liberated,  and  the  oxidation  of  1 
noxious  substances  is  produced.  The  gas  woidd  be  dis- 
tributed in  pipes  to  tho^o  portions  of  the  ship  requiring  it^  ■ 
from  an  electrolytic  bath,  the  current  used  being  that  of  f 
the  ship's  dynamo.  It  has  been  seriously  proposed  to  freshen 
and  purify  towns  by  sluicing  them  with  electrolysed  water — 
a  problem  of  considerable  extent  indeed.  But  if  such  purifi 
cation  proved  useful  on  board  ship,  as  seems  to  bo  thought 
probable,  the  experience  so  gained  might  conceivably  lea<| 
to  use  on  larger  scale  elsewhere — for  hospitals,  stables, 
slaughter-houses,  or  even  more  publicly.  The  usefulness  of 
electricity  in  sanitary  matters  is  so  little  realised  that  it  is 
worth  the  while  of  sanitary  authorities  and  engineers 
to  accord  every  encouragement  to  new  tentativcs  in  such  a 
direction. 

Canterbary. — The  draft  agreement  of  the  Brush 
Company  with  the  Canterbury  Corporation  contains 
stipulations  that  the  Brush  Company  will  form  a  Canter- 
bury Electricity  Supply  Company,  Limited,  with  a  capii 
of  £50,000,  preference  in  the  allotment  to  be  given 
far  as  jTOssible  to  local  residents.  To  this  company  shall 
ba  conveyed  by  the  Corporation  all  their  powers,  dutiesi 
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Abiiiiiott,  and  works  under  the  order.  The  Corporation 
power  to  purchase  the  undert4iking  at  the 
4on  of  a  period  of  21  or  31  years,  on  payment 
[die  value  of  the  plant  and  goodwill  as  a  going 
purchased  by  compulsion,  such  value  to  he 
lined  in  case  of  difference  by  arbitration.  The 
ation  are  further  required  to  bind  themselves 
apply  or  support  the  application  of  others 
a  further  authority  under  the  Electric  Lighting  Acts 
ing  the  continuance  of  the  onier.  The  price  to  be 
lid  to  the  Canterbury  Electricity  Company  for  all  energy 
supplied  to  the  public  lamps  to  be  settled  by  agreement  or 
arbitration.  The  Brush  Company  are  to  pay  a  deposit  of 
£35  upon  the  signature  of  the  agreement,  and  *'unieea  on 
or  before  the  Ist  day  of  May,  1892,  the  consent  of  the 
Board  of  Trade  shall  have  been  given  by  the  proposed 
transfer  and  unless  on  or  before  the  1st  day  of  June,  1892, 
capital  in  the  Canterbury  Compuny  of  the  norainil  value  of 
at  least  £15,000  shall  have  been  subscribed  and  allntted, 
either  party  to  this  agreement  may,  by  notice  in  writing  to 
the  other,  determine  the  same."  Clauses  will  be  inserted 
to  safeguard  the  Corporation  in  case  of  the  collapse  of  the 
company.  A  maximum  is  not  fixed,  bxit,  on  the  other  hand, 
the  company  have  no  guarantee^  and  have  the  opposition 
of  the  gas  company  to  make  their  prices  moderate. 

Electric  Railways  in  London. — In  the  ensuing 
session  Parliament  will  be  asked  to  legislate  upon  four 
new  Achemes  for  underground  railways  to  be  worked  by 
electricity.  1.  A  railway  to  be  called  the  Great  Northern 
and  City  Electric  Railway,  which  is  intended  to  commence 
by  a  junction  with  the  Finsbury  Park  and  Canonbury 
branch  of  the  Great  Northern,  passing  underground  and 
terniinating  in  Finsbury-pavement.  2,  A  railway  to  l>o 
named  the  Waterloo  and  City  Electric  Railway,  rurining 
underground  and  passing  beneath  the  bed  of  the  Thames  from 
Waterloo  Station  bo  the  Mansion  House,  3.  An  underground 
railway  commencing  in  the  vicinity  of  New-street,  Upper 
Baker-street,  and  passing,  vid  Langham-place,  the  quadrant 
by  the  County  Fire  Office  in  Regent-street  to  Waterloo. 
4,  An  extension  of  the  City  and  South  London  liailway 
from  the  City-road  to  Islington.  It  will  be  remembered 
that  under  the  scheme  proposed  by  Mr  Mott  last  year  it 
was  not  intended  to  eftiect  an  actual  junction  with  the 
existing  railway  in  the  City,  but  to  have  a  subway  for 
foot  passengers  connecting  the  two  secUons.  This,  how- 
ever, was  rejected  by  a  committee  presided  over  by  Mr. 
Hanbury.  Some  material  amendments  have,  however^ 
been  made  in  the  scheme,  under  which  it  is  proposed 
to  form  a  connection  with  the  existing  line,  thus  removing 
one  of  the  main  objections  i>ut  forward  by  the  opijonents 
last  session.  The  new  scheme  also  differs  from  the  rejected 
scheme  by  providing  a  subway  for  foot  passengers  from  the 
north  end  of  Fish-street-hill  to  the  pro(>osed  extension  line, 
whilst  powers  will  also  bo  sought  to  connect,  by  means  of 
another  subway  on  the  Surrey  side  of  the  river,  the  existing 
railway  with  the  London  Bridge  Station  of  the  London, 
Brighton,  and  South  Coast  Railway  Company.  The 
Central  London  Railway  Company  also  intend  to  apply 
to  Parliament  for  power  to  extend  their  line,  which  was 
authorised  last  year,  to  Liverpool  street. 

Laing,  Wharton,  and  Down's  Fire.— We  paid  a 
visit  the  other  day  to  the  scene  of  the  fire  at  Messrs. 
Laing,  Wharton,  and  Down's  works  near  Now  Bond-street. 
The  premises  stand  back  up  a  small  court  off  Brook-street, 
and  the  entire  works  were  gutted  from  top  to  bottom. 
Fortunately  the  firm  wore  insured,  though  not  for  the  full 
value,  as  it  is  their  habit  to  reinsure  at  an  additional  sum 
in  December,  and  it  was  within  10  days  of  this  time.  A 
damage  of  some  £8,000  was  caused,  and  this  not  including 


£2,000  worth  of  property,  such  as  candlesticks,  candelabrai 
and  other  fittings  which  were  being  altered,  many  belonging  | 
to  the  aristocratic  houses  of  the  West-end,  costing  50  or  ■ 
100  guineas  each.  The  view  as  we  saw  it  was  one  of 
desolation,  clearing  having  to  be  left  for  several  days  on 
account  of  the  contraction  of  rafters.  Heaps  and  masses 
of  blacked  and  charred  material,  amongst  which  enamelled 
shades,  switches,  fittings,  name-[>1ales,  brass  tubing,  and 
all  the  omnium  gathaitm  of  an  engineer's  shop,  were  con- 
fusedly heaped  together.  The  roof  is  open,  and  the  iron 
rafters  bent  and  twisted,  the  shafting  distorted,  and  the 
woodwork  charred  almost  through.  Yet  the  fire  did  not 
last  more  than  an  hour  and  a  half  after  starting.  Mr. 
Down  immediately  took  fresh  [iremises,  which  he  was  fortu- 
nate in  getting  close  by,  put  down  a  gas  engine  and  half  a 
dozen  lathes,  with  some  saved  from  the  fire,  and  in  a  day 
or  two  had  his  works  going  as  before.  They  are  clearing 
out  the  burnt  remains  of  the  original  works,  and  will 
rebuild.  Messrs.  Laing,  Wharton,  and  Down  state  that 
they  received  great  kindness  and  many  offers  of  help  from 
other  electrical  firms,  and  cojivey  their  thanks.  It  is  a 
curious  fact,  owing  to  the  advertisement  given  by  the  fire, 
or  possibly  coincidence,  that  the  amount  of  orders  received 
very  greatly  increased  at  the  week  of  the  fire.  They  are 
now  practically  in  the  position  to  execute  work  as  before. 

The  Ronndhay-road  Electric  Tramway. — At  &■ 

meeting  of  the  Tramways  Committee  of  the  Highwaya 
Committee  of  the  Leeds  Corporation,  held  on  Tuesday, 
Mr,  GrafT  Baker  requested  that  the  electric  tramway  lines 
should  be  extended  from  Green  road  down  Beckett-street 
to  the  junction  of  York-street  and  Kirkgiito,  in  accordance 
with  the  provisional  order  of  1888.  The  committee 
decided  to  recommend  the  Highways  Committee  to  make 
the  extension.  If  the  recommendation  is  adopted,  Round- 
hay  Park  will  become  much  more  accessible  from  the 
centre  of  the  town  than  it  has  been  hitherto,  and  the 
people  living  in  the  Burtnantofts  distnct  will  be  brought 
into  closer  touch  wite  other  parts  of  the  borough.  At 
the  same  meeting  a  deputation  from  the  National  Tele- 
phone Company  attended  to  complain  of  an  interference 
with  their  telephone  system  by  the  return  current  of 
electricity  on  the  E^uudhayroad  line.  It  was  stated  that 
Dr.  Hopkinson  and  Mr.  Winterbotham,  solicitor,  who 
represented  the  interests  of  the  telephone  company, 
pointed  out  that  the  electric  current  made  a  buzzing 
noise  in  the  telephone,  and  that  operators  could 
even  distinguish  when  a  car  was  on  the  line,  and 
when  it  was  ascending  an  incline.  Between  20  and 
30  users  of  the  telephone  living  beweeu  Sheepscar 
and  Koundbay  say  they  cannot  hear  anything  said  to  them, 
and  the  telephonic  authorities  allege  that  the  cause  arises 
from  the  interference  of  the  telephonic  currents  by  the 
tramway  currents,  and  that  the  construction  of  the  tramway 
system  is  faulty.  Mr.  Baker  and  Mr.  Winslow,  who 
attended  on  behalf  of  the  lessees  of  the  electric  ti'amways, 
replied  that  their  currents  are  laid  and  their  cars  worked 
exactly  as  they  are  in  America,  where  they  never  interiere 
with  the  telephones.  To  this  the  representatives  of  the 
National  Telephone  Company  rejoin  that  the  adoption  of 
a  simple  and  inexpensive  preventive  exi)edient  when  the 
tramways  were  constructed  would  have  rendered  the 
mischief  now  being  complained  of  impossible.  The  com- 
mittee, having  heard  all  that  both  parties  had  to  aay, 
decided  to  leave  the  two  companies  to  settle  the  matter 
between  them. — At  a  further  meeting  of  the  Leeds  High- 
ways Committee  on  Wednesday  the  recommendation  of  the 
sub  committee  that  the  electric  line  should  he  extended  waaj 
unanimously  agreed  Uj,  and  it  will  now  como  before 
Council  for  confirmation. 
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THE  SYDENHAM  ELECTBIC  U6HT  STATION. 


In  oar  issue  of  October  23  we  recorded  the  laying  of 
the  foundation-stone  of  a  new  central  station  for    the 


remained  to  be  done.  There  is  little  douJifr^^^% 
station  will  be  ready  to  supply  current  at  the  o]^ing 
of  the  Crystal  Palace  Exhibition  on  January  1st,  1892. 
Three  boilers  were  in  position,  and  a  fourth  was  at 
the  door,  the  fifth  being  at  the  railway  station,  so  that 


Xf 


SCALE  24  INCH  TO  ONE  FOOT 


Sydenham  Electric  Light  Station. 


Sydenham  district.  The  station  is  being  built  and 
fitted  by  Messrs.  J.  K  H.  Gordon  and  Ck).,  to  the  order 
of  the  Construction  and  Maintenance  Company.  Our  most 
recent  visit  to  the  works  was  on  Saturday  la^st,  when  Mr. 
Todd,  who  is  actively  superintending  the  due  execution  of 
the   work,   explBinea    what    had    been  done   and  what 


before  the  time  this  notice  appears  in  type  the  five  boilers 
will  be  in  position,  and  three  of  them  ready  for  steaming^ 
as  will  be  at  least  two  engines.  The  time  has  come,  there- 
fore, when  a  complete  description  of  this  new  station  may 
be  given.  In  our  issue  of  to-day  wo  commence  the  neces- 
sary illustrations  for  such  a  description.    These  wiU  be 
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illowed  from  week  to  week  till  the  whole  have  been  i)re-  I  complete  record  of  any  central  station  that  has  ever  been 
Jted  to  our  readers,  who  will  then    have    the  most  [  given. 
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SOLAR  STRESS  CONSIDERED  AS  THE  CAUSE  OF 
TROPICAL  HEAT, 

BY   R.   C.   SHETTLE. 

In  my  paper  published  in  the  Electrical  Engineer  on 
December  4,  I  suggested  that  *'  solar  stress  was  the  cause 
of  tropical  heat"  I  now  wish  to  supplement  that  paper 
with  a  few  remarks  from  a  dynamical  point  of  view. 

I  considered  tropical  heat  as  the  result  of  the  elastic 
energy  of  the  atoms,  manifested  owing  to  reduction  of 
terrestrial  gravitation  pressure  in  the  lino  of  the  greatest 
solar  stress.  The  question  may  be  asked  :  If  reduction  of 
this  pressure  is  in  proportion  to  aolai  or  any  other  external 
stress,  how  is  it  that  the  moon  does  not  pro^iuce  more  heat 
than  the  sun,  as  its  gravitation  stress  is  greater  ? 

In  answer  to  this  another  element  comes  in— viz.,  the 
results  of  the  motion  of  bodies  in  the  production  of 
magnetic  phenomena,  and  the  consequent  effects  which 
they  manifest  UE>on  each  other.  Thus,  "  no  particle  of 
matter  is  independent.  .  .  .  Every  atom  of  matter  is 
in  the  place  and  under  the  conditions  it  occupies,  as  a 
result  of  the  sum  of  the  various  forces  which  influence  it."* 

Again,  "  magnetic  force  varies  in  electromagnets  accord- 
ing to  two  ratios :  1.  As  the  number  of  turns  of  wire.  2. 
As  the  current  passing.  Wo  may  put  the  two  ratios 
together  and  say  it  varies  as  the  current-turns  ;  or,  carrying 
out  the  regular  evolution  of  technical  terms,  we  may  say, 
in  a  given  magnetic  system  the  force  varies  as  the  ampere- 
turns."* 

Now,  in  addition  to  the  internal  magnetic  effects  upon 
the  earth,  etc.,  by  ordinary  statical  gravitation,  we  must 
take  into  consideration  the  dynamical  conditions,  all  of 
which  are  modified  by  the  nature  of  the  component  elements 
of  each  mass.  We  then  find  that  in  proportion  to  the 
mass,  its  nature^  and  the  number  of  rotations,  the  stress  is 
increased  ;  the  character  of  each  atom  in  this  case  adding 
to  the  dynamical  in  contra-distinction  to  the  statical  efifccta 
of  stress.  Therefore,  as  the  sun  is  so  much  larger  than 
the  moon,  and  its  magnetic  condition  so  much  more  active, 
owing  to  its  mass,  the  rapidity  of  its  motion  and  the 
amount  of  stress  to  which  it  is  subjected  from  a  variety  of 
sources,  its  effects  upon  the  rotating  earth  ought  to  be  much 
greater  than  those  of  the  moon. 


A  MOTOR  OPERATING  AUTOMATICALLY  AT  ANY 
DESIRED  SPEED  OR  TORQUE  AND  WITH  MAXI- 
MUM EFFICIENCY  UNDER  ALL  CONDITIONS. 

BY   H.    WARD    LEONAHD. 

In  the  operation  of  electric  motors  there  are  three  prin- 
cipal factors  to  be  considered — the  speed,  the  torquej  and 
efficiency.  Under  any  variations  in  power  the  efficiency 
should  remain  as  nearly  constant  as  possible.  For  one  class 
of  work  it  is  desirable  to  keep  the  speed  constant  when  the 
torque  varies.  For  a  second  class  of  work  it  is  desirable  to 
keep  the  torque  constant  at  one  particular  amount  when 
the  speed  varies.  For  a  third  class  it  is  desirable  to  operate 
at  many  different  speeds,  and  yet  automatically  at  any  par- 
ticular speed  desired  regardless  of  the  torque.  For  a  fourth 
class  it  is  desirable  to  operate  at  many  different  torques  and 
yet  automatically  at  any  desired  torque  regardless  of  the 
speed;  and  for  a  fifth  kind  it  is  desirable  to  keep  the  amount 
of  power  supplied  constant,  regardless  of  a  change  in 
torque — that  is,  so  that  if  the  torque  changes  by  the 
requirements  of  practice,  the  speed  would  automatically 
change  so  that  the  power  consumed  would  remain  constant. 

The  shunt-wound  motor,  operating  on  a  constant- 
potential  circuit,  is  well  adapted  to  the  first  class  of 
work  mentioned,  whore  but  one  fixed  speed  is  desired, 
practically  regardless  of  the  torque  and  with  a  practically 
constant  efliciency. 

The  second  class  of  work  mentioned,  having  one  par- 
ticular constant  torque  and  a  speed  variable  at  will,  cannot 
be  performed  by  existing  electric  motors  without  great 
sacrifice  of  efficiency.     In  this  class  of  work  we  find  hoists 

•  '*  Electricity,"  J.  T.  Sprague.  pp.  481  and  sfo! 
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lifting  a  constant  weight,  certain   printing  presses,  3 
bridges,  stamp  mills,  [>umps,  etc.^that  is,  such  work 
requires  that  «we  should    start    up   from    dead  rest  with 
full  torque  and  run  at  any  desired  speed  with  the  same 
torque  and  with  perfect  efficiency. 

The  third  and  fourth  classes  of  work  are  more  commfl|| 
than  would  at  first  appear  evident,  but  since  neither  tfl 
steam  engine  nor  the  waterwheel  can  be  operated  undoi 
conditions  where    both  speed    and  torque  will  vary,  and 
where  the  speed  or  torque  can  be  held  automatically  fixed 
at  any  point  desired,  regardless  of  variation  of  the  other, 
we  do  not  find  work  of  this  kind  existing  in  such  shape  ai 
to  be  operated  by  an  electric  motor  instead  of  some  other  i 
power.     Nor  has  the  electric  motor  been  available  for  suci 
duty  heretofore.     A  familiar  instance  of  the  third  kind  of  | 
work  is  met  with  in  the  [jrinting  of  fabrics,   where  the 
presses  have  a  large  number  of  rolls  u^^on  which  the  torque 
depends,  and  the  speed  of  the  presses  must  be  varied  u 
desired,  and  yet  at  an}'  given  speed  must  hold  that  spe«d 
constantly  regardless  of  the  number  of  rolls  set  down — thai 
is,  regardless  of  the  torque.    Similarly,  lathes,  drill  presses, 
wood-working  machinery,  etc.,  belong  to  this  class.    Cert*in 
variations  in  the  speed  are  possible  by  existing  methods 
by  the  use  of    the  cone  puHeys  and   equivalent  device*, 
but  no  motor  of  any  kind  has  heretofore  existed  which 
directly  ajiplied  could  conform  to  the  requirements  of  this 
kind  of  work. 

The  fourth  kind  of  work  has,  as  a  familiar  example,  the 
passenger  elevator,  where  the  weight,  and  consequently  the 
torque,  13  variable,  and  where  at  any  torque  the  spei 
should  be  controllable  at  will  with  constant  efficiem 
Another  example  is  the  pumping  of  water  against 
variable  pressure  with  the  speed  controllable  at  will,  ai 
independent  of  the  pressure.  This  result  is  not  obtaiai 
directly  by  any  motor  to-day. 

The  fifth  class  of  work,  where  the  speed  is  automati 
varied  to  keep  the  power  consumed  constant,  no  mal 
how  the  torque  varies,  is  not  met  with  in  practice  as 
I  knoWj  yet  oftentimes  we  may  have  a  constant  soi 
power  from  which  we  wish  to  get  a  torque  variable  to  tl 
requirements  of  a  variable  load  and  do  not  care  particular 
about  the  speed.  An  electric  street  railway  operated  I 
water  power  is  a  familiar  example  of  this  class  of  work. 

It  will  be  seen  from  the  above  that  of  the  five  princi] 
classes  of  work  there  is  only  one — namely,  constant  ajj 
and  variable  torque — which   we   can    take  care  of   wil 
reasonable  efficiency  and  from  our  existing  supply  circuil 

It  ia  well  known  that  when  a  street  car  is  first  alAvU 
and  is  scarcely  in  motion  the  actual  power  represented  b 
such  motion  is  almost  nothing,  for,  although  the  pouiK 
pull  ia  large,  the  feet  per  minute  is  extremely  small ;  co: 
quently  the   power  required  must   be  exceedingly  sma 
What  do  we  find  in  practice  1    We  find  that  in  order  to 
develop  a  power   of  but   a  fraction  of  a  horse-power  we 
must,  on  account  of  the  slow  speed   demanded,  develop 
about  30  h.p.,  and  then  waste  about  98  per  cent,  of 
horse-power  in  order  to  utilise  the  remaining  2  per  cent, 
the  way  it  is  desired.     The  efficiency  of  the  modern  eleci 
street  car  is  not  probably  more  than  2  per  cent,  when  j^ 
starting  from  dead  rest  and  moving  at  the  rate  of  one-' 
foot  f)er  second. 

When  we  come  lo  investigate  this,  we  find  that  the 
explanation  is  that  in  order  to  get  the  necessary  large 
torque  with  freedom  from  excessive  sparking,  we  must  have 
a  very  large  current  in  a  nearly  constant  field  ;  and  since 
our  E.M.F.  is  constant,  we  must  use  an  amount  of  power 
which  will  vary  almost  directly  with  the  torque,  and  will 
bo  regardless  of  the  speed.  Or,  in  other  words,  the 
efEcicncy  of  the  motor  will  vary  directly  as  the  spi 
with  an  efficiency  of  perhaps  80  per  cent,  at  full  6])eea. 

As  a  result  of  my   investigation  of  this  subject,  I  ha* 
concluded  that  the   operation   of  electric   motors   sho 
conform  to  what  ap[>arcntly  is  a  new  law,  and  which 
be   staled   as   follows :    Vary    the   voltage  as   the    speed 
desired  ;  vary  the  amperes  as  the  torque  required. 

In  other  words,  make  the  speed  dependent  u|K»n 
voltage  only  and  independent  of  the  current,  and  make 
torque  dependent  upon  the  current  only,  and  independ 
of  the  voltage.     Since  the  product  of  the  speed  and  tor 
represents  the  work  being  done,  and  the  product  of 
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volta  and  ampem  ropresenta  the  power  supplied,  it  is 
evident  that  if  we  can  operate  in  conformity  to  this  law,  we 
fth&ll  have  a  constant  efficiency  under  all  conditionB,  diere- 
Rarding,  of  course,  the  small  fixed  losses  ia  the  field  and 
Armature. 

One  way  in  which  this  law  can  be  followed  is  to  supply 
the  field  of  the  motor  from  one  source  of  electric  energy 
and  supply  the  armature  from  another  source,  the  E.M.F. 
of  which  can  be  varied.  It  will  be  noticed  that  when  the 
speed  is  fixed  a  fixed  voltage  will  be  necessary  in  order  to 
conform  to  the  law,  and  the  shunt  motor  is  found  to 
conform  perfectly  to  the  law ;  but  it  is  the  only  motor  I 
know  of  which  does  conform  to  the  law  which  seems  to  be 
generally  applicable. 

A  simple  ca«e  will  be  the  operation  of  a  printing  press 
for  printing  fabrics.  Suppose  the  press  has  10  rolls — that 
is,  the  torque  will  vary  from  one  to  10  in  amount.  Suppose 
also  that  it  must  be  run  at  any  speed  from  that  represented 
by  one  to  that  represented  by  20,  and  at  any  speed  it  must 
hold  its  speed  constantly,  whether  one  or  10,  or  any  inter- 
mediate number  of  rolls  be  brought  into  use.  Also  that 
the  efficiency  must  be  independent  of  the  speed  or  torque. 
In  order  to  conform  to  the  law  in  a  simple  way,  we  will 
install  a  generator  and  motor  of  the  same  size  and  connect 
their  armatures  bv  two  conductors.  We  will  supply  their 
fields  from  a  small  separate  exciter  in  the  shape  of  a  shunt 
wound  dynamo.  In  the  circuit  leading  to  the  field  of  the 
generator  we  will  place  a  rheostat.  If  now  we  drive  our 
generator  at  a  constant  speed,  the  E.M.F.  it  will  produce 
will  depend  upon  its  field,  which  in  turn  will  depend  upon 
the  amount  of  resistance  in  the  rheostat  in  its  field  circuits. 
The  strength  of  the  motor  field  is  constant,  being  supplied 
by  the  constant  E.M.F,  exciter.  Now,  evidently  the  speed 
01  the  motor  will  depend  solely  upon  the  E.M.F.  supplied 
to  its  brushes,  and  this  can  be  varied  from  0  to  the 
maximum  limit  by  varying  the  rheostat,  which  will  preferably 
be  placed  beside  the  motor  itself.  The  current  will  automati- 
cally vary  in  proportion  to  the  torque,  the  speed  will  vary 
diroctly  as  the  voltage,  and  the  efficiency  will  be  constant 
and  independent  of  the  speed  or  torque. 

If  we  wish  to  operate  an  elevator  from  central  station 
conductors  of  constant  E.M.F.,  we  supply  a  shunt-wound 
motor  mechanicuUy  connected  directly  with  a  generator, 
whose  armature  is  connected  to  the  armature  of  the  elevator 
motor.  The  field  of  the  generator  ts  supplied  from  the 
central  station  conductors,  but  a  loop  goes  up  to  the 
elevator  car,  where  a  rheostat  and  reversing  switch  are 
placed,  so  that  the  E.M.F.  of  the  generator  can  be  varied 
and  reversed  at  will.  The  field  of  the  elevator  motor  is 
excited  from  the  line  constantly. 

It  will  be  evident  that  we  can  control  the  elevator  per- 
fectly from  the  car  and  nin  in  either  direction,  at  any 
desired  speed,  and  with  perfect  efficiency.  It  is  worthy  of 
notice  that  the  non-sparking  point  is  entirely  independent 
of  the  speed,  and  that  for  any  particular  weight  the  non- 
sparking  point  is  absolutely  fixed  and  independent  of  the 
power  used.  Also  that^  since  the  maximum  weight  alone 
determines  the  maximum  amperes,  it  will  be  impossible  to 
send  more  than  the  normal  full  load  in  amperes  through 
the  armature  ;  consequently  the  liability  of  burning  out  of 
armatures  is  reduced  to  a  minimum.  The  elevator  in 
coming  down  generates  current  to  assist  the  central  station, 
and  since  the  efficiency  is  practically  constant  under  all 
conditions,  and  since  as  many  foot-pounds  of  work  are 
done  by  the  elevator  in  descending  as  it  requires  in 
ascending,  the  consumer  will  in  reality  [>ay  only  for  the 
energy  wasted  in  charging  the  fields,  in  heating  the  armatures, 
and  that  represented  by  the  friction  of  the  gearing,  which 
will  be  the  least  {X>ssibr6.  The  starting  up  of  the  elevator 
requires  a  minimum  of  power,  and  hence  does  not  subject 
the  central  station  to  large,  sudden  fluctuations  of  load. 

Suppose  we  want  to  operate  a  swing  bridge  by  an 
,  electric  motor.  We  connect,  as  in  the  case  of  a  printing 
I  press,  but  instead  of  a  hand  6eld  rheostat  we  use  an  auto 
matic  field  rheostat,  such  as  is  used  by  the  Edison  company. 
We  place  an  ampere-meter  in  the  armature  circuit  of  our 
motor,  and  when  the  ampere-meter  needle  indicates  full 
load  it  touches  a  contact  loading  to  the  relay  magnets  uf 
the  automatic  rheostat,  which  causes  it  to  throw  in  resists 
ance  in  the  field  circuit  of  the  generator  and  reduces  its 


E.M.F.  Similarly,  just  below  full  load,  the  ampere-meter 
needle  makes  contact,  closing  a  circuit  in  the  automatic 
rheostat  so  as  to  throw  out  resistance  and  raise  the  E.M.F. 
of  the  generator. 

To  start  up  the  bridge  we  insert  all  of  our  resistance  in 
the  field  of  the  generator,  and  have,  let  us  say,  no  volts. 
Now  we  close  the  main  lino  switch  to  the  motor.  We  will 
have  no  current,  hence  the  ampere-meter  needle  will  be  on 
the  lower  contact,  which  will  gradually  throw  out  resist- 
ance and  cause  the  generator  to  generate  an  RM.F.  The 
current  will  increase,  and  will  finally  cause  the  needle  to 
leave  the  lower  contact,  The  full  torque  is  now  being 
developed,  and  the  bridge,  if  the  motor  be  of  proper  size, 
will  start  to  move.  As  it  does  so  the  counter  E.M.F.  of 
the  motor  will  tend  to  reduce  the  current,  but  this  will 
cause  the  needle  to  again  make  the  lower  contact  and 
raise  the  KM.F.  and  speed  and  hold  the  current  and  torque 
constant. 

Thus  the  bridge  will  start  from  rest  with  a  minimum  of 
power  but  full  torque,  and  will  gradually  accelerate  in 
speed  until  the  full  E.M  F.  and  speed  of  the  motor  is 
reached.  To  vary  the  8p>eed  by  hand  we  merely  move  the 
ampere-meter  needle  to  make  either  contact  desired.  In 
case  the  bridge  should  meet  an  obstruction  which  would 
slow  it  down,  the  amperes  would  not  increase,  but  would 
remain  constant,  as  the  volts  would  be  immediately  and 
automatically  reduced  to  just  that  amount  necessary  to 
keep  the  amperes  constant  With  this  arrangement  it  will 
be  practicably  impossible  to  overload  the  motor  armature. 

Another  good  application  of  this  method  of  keeping  the 
torque  constant  will  be  in  any  case  where  a  tool  is  cutting 
certain  material  which  may  vary  in  hardness,  or  when  the 
feed  may  vary.  If  the  torque  be  kept  constant  it  will  be 
impossible  to  break  the  cutting  tool  or  injure  the  apparatus. 
An  electric  coal-cutter  is  a  case  in  point.  The  cutter  may 
be  advancing  through  slate,  fireclay,  or  coa!,  and  occa- 
sionally it  will  meet  a  layer  of  hard  iron  pyrites,  known  in 
the  mines  as  "  sulphur."  This  may  stop  the  cutter-bar 
entirely,  and  with  an  ordinary  or  series  or  shunt  motor  the 
result  would  probably  be  a  burnt-out  armature.  With  the 
system  I  have  described  the  current  would  be  constant  in 
any  event,  and  the  current  would  automatically  go  faster  in 
soft  material  and  slower  in  hard  material. 


Leonard's  Automatic  Motor. 

In  pumping  by  an  electric  motor  operated  on  this  system 
the  head  alone  determines  the  torque,  and  hence  the 
current.  Consequently,  for  any  lift  the  none-8[>arking  i>oint 
will  be  fixed,  and  the  number  of  strokes  pei  minute  can  be 
controlled  at  will,  from  0  up  to  the  maximum  by  varying 
the  volts. 

For  operating  an  electric  railway  we  will  place  a  shunt- 
wound  motor  on  the  car,  and  directly  driven  by  this  motor 
will  be  a  special  generator,  which  will  be  connected  to  the 
electric  motor  below  the  car.     It  is  evident  that  the  gene- 
rator and  working  motor  armatures  may  bo  wound  for  any 
voltage  desired,  say  20  volts,  which  will  make  the  problem 
of  insulating  the  street  car  motor  an  extremely  simple  one. 
If  desirable,  we  can  supply  several  cars  of  a  common  train 
from  one  special  generator  on  the  forward  car.     With  this 
outfit  we  will  bo  able  to  take  any  car  up  any  practicable 
grade  or  around  any  curve  with  no  more  power  than  is 
required  to  move  the  cai  on    a  level,  and  always  consume 
the  same  power,  regardless  of  weight,  grades,  or  curve« 
That  is,  the  automatic  increase  of  current,  to  take  cario, 
any  increased  torque,  will  be  compensated   for  by  a.s  to 
sponding  decrease  in  the  volts  and  speed.     We  maudvise 
car  up  on  any  grade  or  curve  with  but  a  small  fring  in 
the  power  required  for  normal  s^^eed  on  a  level. Electrical 

I  wish  to  call  attention  to  a  very  important  xowost  an*' 
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leading  out  from  this — namely,  that  we  will  be  able  to  use 
alternating  currents  for  operating  our  street  cars,  for  it  is 
well  known  that  the  ordinary  alternating-current  generators 
will  operate  perfectly  as  motors,  if  the  speed  and  torque  be 
kept  constant.  Since  by  this  system  we  can,  from  a 
constant  torque  and  speed,  get  any  other  torque  and, 
automatically,  a  corresponding  speed,  we  shall  be  able  to 
run  street  cars  perfectly  by  alternating  currents.  This, 
again,  will  enable  us  to  dispense  with  trolleys,  conduits, 
storage  batteries,  etc.  We  will  place  between  our  tracks, 
in  manholes,  converters  whose  primary  pressure  can  be 
anything  required  for  proper  economy  and  whose  secondary 
will  be,  say,  15  volts.  This  secondary  circuit  will  connect 
directly  with  the  rails.  The  road  will  be  divided  in  sections, 
each  a  few  hundred  feet  long,  and  each  section  will  be 
supplied  by  its  own  converter. 

This  system  also  lends  itself  very  readily  to  the  trans- 
mission of  power.  We  may  transmit  by  alternating 
currents,  and  the  alternating-current  motor  running  at  a 
constant  speed  and  at  a  nearly  constant  torque  will  drive 
special  generators  to  operate  hoists,  pumps,  locomotives, 
etc.,  at  the  varying  torques  and  speeds  demanded  by 
practice,  and  yet  without  subjecting  the  alternating-current 
motor  to  a  sudden  or  wide  fluctuation  in  its  torque  and 
without  any  necessity  of  varying  its  speed.  With  this 
system  of  operating  electric  motors  there  seems  to  be  no 
work  met  with  in  practice  which  cannot  be  perfectly 
performed. 

On  first  consideration,  the  additional  apparatus  necessary 
would  seem  to  make  the  system  prohibitory  in  practice; 
but  the  capacity  of  the  present  single  motor  is  greater  than 
the  combined  capacity  of  the  apparatus  this  system  would 
require,  and  the  capacity  of  the  prime  motor  is  very  much 
reduced. 

In  order  to  reduce  the  first  coat  to  a  minimum  and  yet 
secure  the  advantages  of  diderent  automatic  speeds  and 
high  eflBciency.  I  have  devised  two  modifications  of  the 
arrangement  described  above.  The  first  is  adapted  to 
power  in  which  a  smooth,  efficient  acceleration  of  a  load 
from  rest  is  required,  as  in  the  case  of  passenger  loco- 
motives and  elevators.  The  second  case  is  where  various 
automatic  speeds  are  desired^  but  no  especial  importance 
attaches  to  the  starting  of  the  load  from  rest,  as  is  the  case 
in  machinery  in  general. 

For  the  first  case  we  have  the  trolley  system  of  electric 
street  cars  as  the  most  important.  Let  us  suppose  we  have 
two  motors  of  15  h.p,  each  for  the  car.  We  find  that  for 
full  speed  upon  a  level  we  require  about  15  amperes  at  500 
volta.  Upon  heavy  grades  wo  find  that  about  50  amperes 
are  required,  and,  as  before,  we  have  500  volts.  With  this 
consumption  of  energy  we  find  that  wo  got  a  speed  upon 
the  heavy  grade  which  is  about  one-quarter  of  the  speed 
upon  a  level.  In  order  to  ojwrate  upon  my  system,  let  us 
place  upon  the  car  a  motor  generator,  the  motor  part  of 
which  is  wound  for  500  volts  and  12^  amperes  and  the 
generator  part  of  which  is  wound  for  125  volts  and  50 
amperes.  The  fields  of  the  motor  and  generator  part  are 
distinct,  and  are  wound  for  500  volts,  as  are  the  fields  oF 
the  two  propelling  motors  under  the  car.  All  these  fields 
are  supplied  from  the  500-volt  trolley  circuit.  In  the  field 
of  the  auxiliary  generator  is  placed  a  rheostat. 

Now,  suppose  the  car  at  rest  upon  a  grade.  The  motor 
generator  is  running,  but  the  generator  has  a  very  weak 
field.  Its  armature  is  connected  by  a  controlling  switch  to 
the  propelling  motors.  We  now  gradually  cut  out  resist- 
ance from  the  generator  field  circuit,  and  finally  get  about 
20  voItB  at  the  brushes  of  the  generator.  With  this  E  M.F. 
we  get  sufficient  current  to  produce  50  amperes  through  the 
armatures  of  the  propelling  motors  in  a  saturated  field. 
This  gives  us  the  full  torque,  and  the  car  starts  at  a  speed 
of  perhaps  half  a  foot  a  second.  This  speed  can  be  mjiin- 
tained  constantly  and  indefinitely,  and  the  consumption  of 
energy  will  be  less  than  2  h.p.  This  is  less  than  three 
'»Tiperes  from  the  trolley  line.     In  practice,  however,  the 

ed  will  be  rapidly  but  gradually  accelerated,  until  we 
125  volta  upon  the  terminals  of  the  propelling  motors. 
tic'dl  now  be  running  at  one  quarter  speed,  and  will  be 
be  pte,  125  volts  and  50  amperes — that  is,  6^  kilowatts 
sacrificed  kilowatts  to  get  the  same  result  with  existing 
*  "KlecP"^  ^'  another  way,  we  will  not  be  using  as 


much  energy  as  is  represented  by  the  500  volts  and  15 
amperes  necessary  for  full  speed  on  a  level. 

The  next  step  on  the  controlling  switch  will  disconnect  ' 
the  armatures  of  the  propelling  motors  from  the  auxiliary 
generator  and  put  the  two  armatures  in  series  across  the 
trolley  line  direct.  We  will  now  go  at  a  speed  represented 
by  250  volts — that  is,  one-half  full  8{»eed.  The  next  step  of 
our  switch  will  place  the  two  armatures  in  multiple  across 
the  500  volts,  and  the  next  and  last  step  will  place  the 
120- volt  auxiliary  generator  in  series  with  the  main  central 
station  generators,  and  give  us  G25  volts  on  our  armatures 
and  a  correspondingly  increased  speed.  We  will  be  able  to 
go  ui)  a  grade  of  6  to  8  per  cent,  at  full  speed,  with  50 
amperes  and  500  volts,  which,  with  the  present  motow, 
gives  only  about  one-quarter  of  that  speed. 

Under  this  arrangement  it  will  be  noticed  that  the  only 
apparatus  which  could  be  called  additional  is  the  small 
motor  of  500  volts  for  the  generator  part  of  our  motor 
generator,  which  is  useful,  not  only  for  starting,  but  for  full 
speed  also.  In  stopping  the  car  we  have  an  electric  brake 
action  delivering  back  energy  to  the  line  at  full  efliciency 
and  not  through  a  rheostat,  as  at  present. 

If  we  have  a  train  of,  say  three  cars,  so  that  we  have  six 
motors,  we  can  start  from  rest  with  sufficient  smoothness     ,, 
by  placing  all  six  armatures  in  series,  which  will  give  us   M 
something  less  than  one-sixth  speed  as  the  first  step.  Then    f 
we  can  place  three  in  series  with   two  multiples,  which 
gives  ua  one-third  speed.     Next,  two  in  series  ^vith  three 
multiples,  which  gives  us  one-half  speed  ;  and  finally,  all  in 
multiple,    which   gives   us  full   speed.     Under   such  con- 
ditionsj  we  can  dispense  with  the  small  converting  plant 
altogether. 

For  an  elevator  requiring,  say,  15  h.p.  we  will  put  in  a 
motor  generator  of  3  h.p.,  with  which  we  will  control  the 
starting  and  stopping  and  the  operation  up  to  one-fifth  of 
full  speed.  Then  for  full  speed  we  will  connect  direct  to 
the  line  and  operate  without  any  conversion  of  energy. 

For  power  in  which  smoothness  of  motion  in  starting 
and  stopping  is  not  essential  I  have  devised  a  new  system 
of  distribution,  as  follows :  three  dynamos  all  having  the 
same  current  capacity  and  having  voltages  of  62i,  125,  and 
250  respectively,  are  placed  in  series  and  from  conductors 
led  oiTin  multiple,  one  from  each  terminal  of  the  machines. 
These  conductors  will  have  potentials  which  can  be  repre- 
sented by  0,  G2J,  187^,  and  437J.  Let  us  now  take  a 
ahunt-wound  motor,  and,  disconnecting  the  field  from  the 
armature  circuit,  excite  the  field  from  the  outside  two  of 
the  four  conductors,  that  is,  by  an  E.M.F.  of  437J  voltsL 
By  connecting  the  armature  terminals  to  the  four  con- 
ductors in  various  ways  we  shall  be  able  to  operate  in 
cither  direction  at  six  different  automatic  speeds  repre- 
sented by  the  following  voltages  :  62A,  125,  187i,  250,275. 
437^.  By  varying  the  field  strength  of  the  motor  we  can, 
if  required,  get  any  intermediate  speed. 

In  many  cases  two  dynamos  will  answer,  one  of,  say,  110 
volts  already  in  use  for  incandescent  lighting,  and  a  second 
of,  say,  30  volts.  With  this  arrangement  we  could  run  in 
either  direction  and  with  automatic  speeds  represented  by 
30,  110,  and  140. 

With  the  four-Avire  six-voltage  system  of  distribution  in  a 
shop  we  can  take  out  all  countershafting,  belting,  pulleys, 
and  gears,  if  desired,  and  place  a  motor  upon  every  tool, 
which  we  can  operate  in  either  direction  at  any  automatic 
■peed  desired.  Lathes,  planers,  and  aU  tools  can  be  per- 
fectly oper^ited,  and  by  getting  rid  of  all  countershafts  and 
belts  wo  can  introduce  tho  greatest  of  modern  tools,  the 
travelling  crane,  which  we  will  also  operate  from  our 
general  system.  We  can  also  readily  operate  ventilating 
fans,  hoists,  elevators,  and  factory  tramways  from  the 
system. 

The  addition  of  one  dynamo  and  one  new  conduotor  to 
any  existing  three- wire  system  will  probably  give  all  the 
flexibility  required  to  meet  practical  conditions  of  varying 
speeds.  For  the  alternating  system  a  synchronous  motor 
driving  our  three  continuous-current  generators  will  give  ■ 
us  the  four-wire  system  in  any  distant  factory  or  town.  I 
For  500volt  street  railway  circuits  a  small  motor  generator 
plant  for  the  slow  speeds  and  a  direct  connection  for  full 
speeds  will  give  us  perfect  results.  For  storage  battery 
work  we  have  the  most  perfect  condition,  ae  we  can  gef 


I 


TflE  ELECTRICAL  ENGINEER,  DECEMBER  11,  1891.        563 


any  E.M.F.  desired,  with    a  corresponding    speed  while 
keeping  the  field  separately  excited. 

Now  that  we  have  the  rotary  field  at  command,  I  think 
I  may  safely  assert  that  the  time  is  not  far  distant  when 
we  shall  have  transformers  which  will,  without  motion, 
convert  an  alternating  current  in  the  primary  into  a  con- 
tiDUoua  in  the  secondary ;  and  this  seems  to  me  to  be  the 
ideal  system  of  the  future — that  is,  one  in  which  energy 
will  be  transmitted  by  alternating  currentg  of  constant 
E-M.F,  transformed  without  motion  into  continuous  curronta 
tor  use  at  the  translating  devices  and  used  where  motors 
are  concerned  in  conformity  with  the  law  of  efficiency  for 
motors :  Vary  the  voltage  as  the  speed  desired  ;  vary  the 
amperes  as  the  torque  retiuired. 


MEMORIAL  TO  THE  BOARD  OF  TRADE. 


The  signatures  of  all  electrical  engineers  is  desired  to 
the  memorial  emanating  from  the  London  Chamber  of 
Commerce  : 

To  tijo  Rieht  HoDoarable  Sir  Michael  Hickn-Beach,  Bart,  M.P., 
rreeiflent  of  tho  Board  of  Trade,  Whitehall,  S.W. 

Sir, —We,  the  undersigned,  electrical  engineers,  electrical  con- 
trmctorti,  and  othere  interest^  in  the  distribution  of  electrical 
enftTjry,  hnvo  the  honour  to  address  you  on  the  flubjoct  of  the 
Electric  Lighting  Acts  of  1882  and  1888,  and  desire  reHpectfuUy  to 
fttbmit  to  you  the  following  obt^ervationn  on  tho  subject  of  tho  use 
of  overhead  couduetorH  in  rural  ditstricts. 

We  are  aware  that  in  the  cxi^e  of  the  metropolis  and  of  large 
towTUB  your  deiHU'tmont  has  already  ducidod  ttiat  overhead  cod- 
dactors  can  only  be  permitted  oa  a  temj)orarv  arrangement,  and 
that  all  pennnnent  conductors  must  be  laid  underground.  Whilst 
ve  are  of  opinion  that  that  decision  may  even  yet  have  to  bo 
reconsidered  m  the  light  of  Bubtsoquent  ex|:>erience,  we  are  anxious 
to  make  it  perfectly  clear  that  in  thi^  coniiniinicotion  we  have  no 
wif>h  to  qnention  the  corroctneKs  of  that  deoimon,  hut  we  denire  to 
empha^iHC  the  fact,  that  a  marked  distinction  cxiJitfi  between 
unaertakingfl  which  are  to  be  carried  out  in  the  metropolis,  in 
hufse  ciues  or  townp,  and  undertakings  in  small  provincial  towns 
or  rural  districts;  and  we  beg  leave  to  submit  that  however 
c«^ent  may  be  the  reasons  winch  have  led  your  department  to 
decide  agaiast  overhead  conductors  in  large  towns,  such  rea^one 
do  not  Apply  with  the  same  force  in  em&ll  towns  or  in  rural 
dintrictf*.  Tne  object  ione  to  overhead  conductors,  ba»efi  u|>on  the 
inconvenience  to  traffic  and  the  danger  to  life,  are  in  the  country 
far  less  serioufl,  if  not  altogether  absent,  whilst  on  the  other  hand 
the  adroatagea  which  such  conductonn  afford  &r&  greiiter. 

Aa  re^ardtf  the  safety  of  the  public — a  consideration  to  which,  oh 
ve  are  aware,  your  department  is  always  bound  to  attach  the 
atmost  importance — we  would  submit  that  ahnoluto  prohibition 
of  the  UBO  of  overhead  conductors  is  not  nocoesarily  consistent  with 
mcreased  •ecurity  to  the  public.  When  overhead  conductors  are 
erected  in  conformity  with  well-considered  rcgalationa,  and  under 
proper  fiapervision,  the  posi;ibility  of  danger  resulting  from  their 
nae  u  so  remote  that  it  may  be  disregarded  in  view  of  the  advan- 
ta^^ea  gained.  It  may,  in  fact,  be  le8a  than  would  be  oocaaioued 
by  the  use  of  the  underground  mainn. 

With  regard,  on  the  other  hnnd,  to  the  atlvanti^ca  which  arc 
offered  by  ovethead  conductoi-s,  we  would  point  out,  that  in  the 
CBM  of  small  towns  and  rural  districts,  the  probable  consumers 
of  electric  light  will  (at  6r8t,  at  any  rate)  be  situated  at  relatively 
ooDsiderable  distances  apart,  and  conse(]uently  imdertakora  will 
have  to  use  long  stretches  of  conductors  in  order  to  reach  such 
conmimerH,  and  this  they  can  only  alford  to  do  by  the  use  of 
overhead  conductors.  Wo  ore  of  opinion,  thereforo,  that 
nnleM  new  discoveries  should  enormously  reduce  tho  cost 
o(  the  work  to  an  extent  which  at  present  we  see  no  reason  to 
anticipate,  it  will  be  a  practical  impossibility  to  introduce  electric 
lighting  in  country  districts  except  by  means  of  overhead  con- 
ductors ;  therefore  the  adoption  of  a  fixed  ruloi  chat  all  conductors 
must  be  carried  underground,  would  mean  uii  absolute  prohibition 
of  electric  lighting  in  such  districts. 

Another  and  almost  etjually  important  uuestion  ariKes  out  of  the 
use  of  olectrictty  for  motive  purposes.  We  are  of  opinion,  that 
for  the  puri>oso8  of  electric  traction  in  rural  districts,  overhead 
conductors  will  be  found  to  be  the  only  mode  on  which  long 
lines  can  be  made  commercially  successful,  and  that  a  fixed  rule 
which  forbade  their  use  throughout  the  United  Kingdom  would 
eeriously  retard  the  development  of  electrical  motiive  ].K>wor. 

In  view  of  these  ciroumstanoos,  we  resijcctfully  urge  that  your 
department  should  not  lay  down  as  a  settled  [principle  that  no 
overhead  conductors  should  bo  allowed,  bub  that,  iu  the  rural 
districte  at  least,  the  circumstancee  of  each  particular  case  should 
be  allowed  to  determine  whether  overhead  work  should  or  should 
not  bo  sanctioned. 

In  conclusion,  wo  bog  leave  to  say  that  while  we  concur  in  the 
view  that  the  use  of  overhead  conductors  should  be  regulated  as 
stringently  as  the  public  interests  may  require,  wc  think  that  the 
electrical  engineering  industry  shoula  nob  be  hampered  by  their 
being  uaconaitionally  forbidden  ;  and  we  submit  that  wherever  in 


small  provincial  towns  or  rural  districts  the  undertakers  are  able 
to  satisfy  your  dejtartment  that  underground  work  would  mean 
prohibitive  expense,  or  for  any  other  reasons  would  be  impractic- 
able, and  that  tho  objections  to  overhead  conductors  would  be  so 
slight  that  they  might  be  disregarded,  sanction  should  be  given  to 
the  oroction  of  overhead  conductors,  subject  to  such  regulations 
and  restrictions  as  experience  may  show  to  be  neoesaary. 
Botolph  House,  E.G.,  December,  1891. 


CORRESPONDENCE. 

"  One  mani  word  U  no  rosn'i  word 
JuaUc«  needs  tbs(  botb  be  beard.' 


OMNIBUS  W.VNTED. 

Sir, — Where  is  the  electric  omnibus  7  Now  that  the 
electric  exhibition  ia  about  to  open  at  the  Crystal  Palace 
it  ehould  be  shown  there,  and  bo  put  on  to  run  from  the 
London,  Brighton,  and  South  Coast  lUilway  low-level 
station  to  the  Parade  entrance  of  the  Palace.  It  would  be 
a  help  to  visitors  to  the  exhibition,  and  if  can  do  that 
service  it  will  do  anywhere. — Yours,  etc.,  W, 


FINANCIAL  ADVICE  WANTED. 

Sir, — I  have  taken  five  shares  in  the  Electric  Tramcar 
Syndicate.  Would  you  oblige  by  giving  your  opinion  on 
the  tramcar? — Yours,  etc.,  . 

December  7th,  1891. 

[We  insert  the  above  letter  as  a  sample  of  what  informa- 
tion we  are  supposed  to  give.  Undoubtedly  we  do  usually 
know  something  of  financial  matters  connected  with 
electrical  companies,  but  it  ie  impossible  to  advise  on  these 
mattera  through  the  columns  of  a  technical  journal.  In 
this  particular  instance  we  are  asked  for  an  opinion  as  to 
the  merits  of  a  tramcar  from  an  investor's  point  of  view, 
whereas  such  an  opinion,  if  given  in  our  columns,  should 
be  from  au  engineer'spoint  of  view.  Some  directors  obtain 
dividends  for  their  shareholders  with  really  nothing  to 
work,  others  cannot  obtain  dividends  with  the  best  of 
ap[>aratU6  iu  their  bands.  Such  are  the  wonders  of 
finance.  Our  correspondent  has  really  gone  too  far  before 
seeking  advice.  He  should  have  sent  before,  not  after 
taking  shares,  and  then  wo  might  have  been  tempted  to 
emulate  Faiidij  who  occasionally  advises. — Ed.  E.E.j 


SHIPPEY    BROS..    LIMITED.— A    DISCLAIMER 

SiK, — Our  attention  has  been  called  to  the  announcement 
under  the  head  of  **  City  Notes,"  p.  052,  in  your  journal  of 
the  4th  inst.  Wo  have  to  state  that  we  have  not  purchased 
shares  nor  are  we  shareholders  in  the  firm  of  Shippey  Bros., 
Limited,  to  which  reference  is  made«  and  we  have  to  request 
you   to  contradict  this  statement    in  your  first  issue. — 

Yours,  CtC.»  GWYNNE  AND  CO. 

Victoria  Embankment,  W.C.,  Dec.  9,  1891. 


The  Royal  College  of  SnrgeonB,   Dublin. — The 

preaideiit  and  council  of  the  Royal  College  of  Surgeons,  at 
Dublin,  have  been  making  important  alterations  and  addi- 
tions oE  a  moat  extensive  character,  which  will  make  the 
schools  the  most  perfect  of  their  kind  in  the  kingdom.  A 
spacious  new  dissecting-room  has  been  built,  together  with 
preparation -rooms  and  the  necessary  apartments  requisite 
for  anatomical  study,  and  also  a  new  physiological  theatre 
and  laboratory.  It  is  further  proposed  to  reconstruct  the 
chemical  laboratory  and  to  erect  pathological  atid  bacterio- 
logical workrooms,  and  the  council  have  recently  decided 
to  have  the  whole  of  these  schools,  together  with  the  college 
itself,  lighted  electrically.  They  accordingly  retained  Messrs. 
Waller  and  Manville,  39,  Victoria-street, Loudon, S.W.  (who, 
it  will  be  recollected,  are  also  actingasconsulting  engineers  to 
the  Dublin  Corporation  for  the  city  central  station),  to  advise 
them  on  the  matter  and  supervise  the  work.  Having  in 
vited  tenders,  the  council  accepted  that  of  the  Electrical 
Engineering  Company  of  Ireland,  it  being  the  lowest  and 
the  most  satisfactory. 
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OVERHEAD  CONDUCTORS.-^*^  * 

We  have  received  from  Mr.  Crompton  a  copy  of  a 
memorial  addressed  to  the  President  of  the  Board  ol 
Trade  under  the  iBgis  of  the  London  Chamber  o{ 
Commerce.  No  doubt  the  memorial  is  clear  and 
succinct,  yet  the  exact  purpose  for  which  it  is  to  be 
signed  and  presented  is  a  little  obscure ;  nevertheless, 
as  there  seems  to  be  a  desire  to  secure  unanimity  in 
the  profession,  everybody  should  sign  it,  especially  as 
nowadays  numbers  carry  weight.  The  prayer  of  the 
memorial,  too,  is  one  to  which  everybody  can 
conscientiously  subscribe  blindfolded.  It  is  simply. 
Please  don't  make  a  hard  and  fast  rule,  don't 
emulate  the  Medes  and  Persians,  leave  your- 
selves a  little  latitude;  and  your  petitioners  will 
ever  pray,  etc.  No  one  objects  to  this,  and  it 
be  strange  if  the  Board  of  Trade  objects  to 
In  these  latter  days  nothing  is  sacred,  and  while 
Board  of  Trade  permits  Brown,  Jones,  and  Robinson 
to  form  a  company  and  fix  up  overhead  wires  for 
telephonic  purposes,  it  cannot  well  have  a  hard  and 
fast  rule  in  other  cases  where  absolute  safety 
to  life  and  property  is  assured.  We  had  thought 
that  Chelmsford  luxuriated  in  overhead  wires,  that 
Carlow  revelled  in  the  same  category,  and  that  Leeds 
bad  an  overhead  tramway  system.  To  the  outsider 
it  seemed  the  Board  of  Trade  was  not  averse 
to  considering  each  separate  demand  upon  its 
merits,  and  had  not  actually  committed  itself  to 
"nothing  above  the  surface."  If  our  contention 
is  correct,  and  there  is  a  desire  at  the  Board 
of  Trade  to  meet  the  legitimate  demands  oi 
electrical  engineers,  why  this  memorial?  The 
statements  in  the  memorial  are  almost  axiomatic. 
No  one  in  the  due  possession  of  his  senses  would 
advocate  an  indiscriminate  permission  to  electric 
light  companies  to  put  up  overhead  wires  in  London 
like  the  telephone  wires  are  put  up.  There  is  no 
method  nor  system  with  the  latter.  The  wires  do 
not  cross  the  streets  in  the  least  dangerous  manner, 
but  in  a  fashion  which  can  only  be  described  as 
higgledy-piggledy.  If  the  memorialists  have  heard 
directly  or  indirectly  that  the  precedence  of  Chelms- 
ford, Carlow,  Leeds,  etc.,  will  not  be  followed,  there 
is  grave  cause  for  concerted  action.  A  statement  to 
that  effect  would  do  more  to  obtain  signatures  than 
the  mere  distribution  of  the  text  of  a  colourless 
memorial.  We  have  no  faith  in  these  colourless 
non-controversial  movements.  The  Board  of  Trade 
is  a  Government  ofl&ce  controlled  by  a  member  of 
the  Cabinet,  and  having  said  this  it  goes  without 
further  argument  that  whatever  Government  is  in 
power  care  will  be  taken  to  try  and  make  friends 
with  the  greatest  number.  If  electrical  engineers 
want  overhead  wires,  they  must  agitate  the  districts 
in  which  they  want  such  wires,  get  the  consent  and 
support  of  the  local  authorities,  and  when  that  is 
obtained  they  need  fear  no  hard  and  fast  rule  of  the 
Board  of  Trade.  If  public  feeling  is  against  the  use  of 
overhead  wires,  all  the  memorials  electrical  engineers 
can  devise — bo  they  vertebrate  or  invertebrate — will 
make  no  headway.  A  petition  from  a  local  authority 
to  the  Board  of  Trade  will  receive  attention, 


i. 


\,  and 


THE  ELECTRICAL  ENGINEER,  DECEMBER  11,  1891 


^  if  does  not,  a  few  questions  put  by  some  member 
to  the  House  of  Commons  will  soou  bring  out  a 
reason  why.  This  memorial  notwithstanding, 
**"'re  is  no  combined  action  possible  with  electrical 
.neers  and  contractors.  They  are  all  ready 
znetapborically,  and  from  a  business  point  of  view,  to 
cat  one  another's  throats.  Each  sees  with  his  own 
eyes,  and  allows  no  good  out  of  his  own  firm.  The 
most  despicable  methods  of  trying  to  do  business 
are  rife.  One  firm  cannot  educate  a  district, 
bat  the  moment  the  slightest  hint  is  given, 
half-a-dozen  other  firms,  more  or  less,  rush  in  and 
tr\'  to  oust  the  one  in  possession.  Hints  are 
thrown  out  here,  doubts  engendered  there ;  Smith 
is  no  good,  there  is  no  one  but  Jones.  If  the 
authority  decides  for  one  system  against  another,  no 
stone  is  left  unturned  to  get  the  decision  changed. 
Look,  for  example,  at  Glasgow — a  city,  one  would 
think,  quite  capable  of  having  its  own  afifairs  carried 
on  in  a  business-like  manner.  But  no.  Careful 
reports  are  made  and  duly  considered  ;  experts  are 
called  in  and  give  opinions.  A  decision  is  arrived 
at,  only  to  bring  about  an  attempt  to  change 
that  decision.  It  is  the  officials  and  interested 
personB  in  rival  firms  that  put  up  men  to  make 
statements  calculated  to  unsettle  the  minds  of  those 
in  authority.  If  the  Electrical  Section  of  the  Chamber 
of  Commerce  finds  it  necessary  to  memorialise 
,  the  Board  of  Trade,  it  would  be  wise  to  first  have  a 
r general  washing  of  its  members.  When  a  decision 
is  given  in  any  centre  for  any  particular  system, 
let  rivals  acquiesce  in  that  decision  and  play  fewer 
anderhand  games.  When  it  is  made  public  that  a 
firm  has  been  nursing  and  educating  a  district, 
let  rivals  keep  away,  and  not  rush  to  take  an 
underhand  advantage.  Let  the  section  combine  to 
memorialise  the  local  authorities  and  gain  their 
support,  then  will  be  a  nearer  approach  to  the 
millennium  of  business  methodsthan  at  present  holds. 
We  might  also  suggest  that  in  some  cases  a  deter- 
mination to  do  good  work  when  work  was  obtained 
would  be  more  likely  to  attract  public  approval  to 
the  wishes  of  electrical  engineers  than  is  the  case 
while  electrical  plumbing  is  rampant. 


PROF.  ARMSTRONG  AND  ELECTRICIANS. 

No  doubt  it  is  beneficial  for  a  friend  to  just  open 
your  door,  take  a  couple  of  steps  into  the  hall,  and 
commence  indiscriminate  criticism  as  to  the  build 
and  management  of  your  house  generally.  If  be  is 
an  expert  it  is  wonderful  what  good  conclusions  he 
can  derive  from  a  few  surroundings.  This  is  what 
Prof.  Armstrong  undertook  to  do  at  the  discussion  on 
Mr.  Robertson's  paper  at  the  Society  of  Arts  last 
week.  We  are  told  that  hitherto  reversible  batteries 
had  been  studied  only  by  electricians,  but  now 
chemists  were  going  to  investigate  the  subject  we 
should  soon  see  what  we  should  see.  We  may  be 
allowed  to  differ  with  Prof.  Armstrong  as  to  the 
benefits  of  a  change  of  name  from  **  secondary  "  to 
**  reversible*' battery.  Common-sense  people  do  not 
finesse  about  names,  and  for  all  practical  purposes 
the  name  "  secondary"  appeals  to  the  simple  mind 


more  forcibly  than  "  reversible."  The  "  current  " — 
and  that  is  what  the  simple  user  looks  for — is  due 
not  to  the  first  action,  but  to  the  second  action, 
which  is  admittedly  a  reverse  of  the  first.  The  user 
only  sees  a  current  put  in  and  a  current  coming 
out.  The  one  he  uses  is  the  second — hence  the 
popular  name.  With  regard  to  the  chemical  action, 
we  were  under  the  impression  that  chemists  had 
fairly  studied  the  internal  economy  of  secondary 
batteries;  but  that  every  investigator  differed 
somewhat  from  every  other  as  regards  the  minuter 
chemical  actions,  though  not  in  the  broader  actions. 
As  a  matter  of  fact,  we  incline  to  the  opinion  that 
both  chemists  and  electricians  have  attempted  to 
tackle  the  problem  of  secondary  batteries,  and  dis- 
credit for  what  has  been  done  or  not  done  ought  not 
to  be  laid  at  the  foot  of  either  party.  When  Prof, 
Ai'mstrong  goes  on  to  say  that  the  chemical  know- 
ledge necessary  for  the  due  investigation  of  the 
chemistry  of  secondary  batteries  is  of  a  high  order, 
and  that  the  pay  offered  should  be  commensurate  to 
the  knowledge  required,  we  are  at  one  with  him. 
We  are  also  inclined  to  admit  that  the  Plante  form 
of  cell  is  the  most  perfect,  as  was  maint&uned  by 
Prof.  S.  Thompson  and  others  years  ago,  but  the 
most  perfect  cell  to  the  scientific  investigator 
may  not  be  the  best  commercial  form,  and  it 
is  the  best  commercial  cell  the  electrical  engi- 
neer wants.  His  business  is  to  make  money, 
and  he  will  trouble  himself  very  little  as  to  the 
type  of  cell,  be  it  Plante  or  pasted,  provided  he 
obtains  what  he  wants.  An  examination  of  the 
various  cells  at  present  before  the  pubUc  will  tend  to 
show  that  in  each  case  the  result  is  a  compromise. 
In  almost  every  direction  the  designer  knows  of 
something  better,  but  good  reasons  are  to  be  found 
for  the  use  of  the  cell  as  put  on  the  market. 
Mechanical,  chemical,  electrical,  and  commercial 
requirements  have  to  be  met,  making  it  by  no  means 
an  easy  task  to  solve  the  problem  of  what  constitutes 
the  best  form  of  cell  to  use  for  any  particular  purpose. 


WORK  IN  THE  COLONIES. 

Elsewhere  we  give  an  abstract  of  a  lecture 
delivered  in  Syduey  by  Prof.  Threlfall,  It  is  often 
asked  why  this  or  that  is  done,  and  Prof.  Threlfall, 
going  out  of  the  ordinary  groove  of  lectures,  pro- 
ceeds to  give  reasons  for  the  plans  proposed  at 
Sydney.  Many  of  the  reasons  advanced  are  as 
powerful  to  decide  plans  for  other  places  at  home 
as  well  as  in  the  Colonies,  and  English  constructors 
who  hope  to  supply  plant  for  colonial  working  should 
carefully  study  these  reasons.  It  will  be  seen  that 
Prof.  Threlfall  looks  upon  arc  lighting — that  is,  series 
lighting^as  the  most  simple  problem  in  electrical 
engineering.  The  difficulties  arise  in  general  lighting 
or  incandescent  lighting.  This  great  question  of 
distribution  has  never  been  properly  attacked  by 
practical  men,  but  Prof.  G.  Forbes  is  announced 
to  lecture  at  the  Society  of  Arts  on  the  subject,  and 
om-  readers  will  be  glad  to  know  that  Mr.  Hamilton 
Kilgour  has  for  many  months  past  been  sedulously 


engaged  in  preparing  a  monograph  for  us  on  the  sub- 
ject. Mr.  Kilgour  has  the  distinct  advantage  of  a  sound 
mathematical  traininij  subordinated  to  a  consider- 
able practical  experience.  It  is  to  be  hoped,  there- 
fore, that  at  no  very  distant  peiiod  a  mass  of  correct 
information  will  be  attainable  which  will  assist 
electrical  engineers  in  preparing  their  plans  for 
central  station  work. 


ON  THE  SPECIFICATION  OF  INSULATED  CON- 
DUCTORS FOR  ELECTRIC  LIGHTING  AND 
OTHER  PURPOSES.* 

liY  \V.  11.  I'KKECK,  K.RS.,  PAST-PRKSIDENT. 

It  cantiot  be  said  th.it  wa  hive  hithorto  l>oon  happy  in 
our  mode  of  specifying  the  insulating  properties  of  electric 
light  cables  and  conductors.  Standards  of  quality  and 
modes  of  classification  differ  Math  every  manufacturer. 
The  practice  of  the  submarine  cable  engineer  bas  been 
continued  by  the  electric  light  engineer,  and  cables  are 
specified  to  gWe  so  many  mej^ohms  per  mile,  irrespective 
of  their  dimensions  or  of  the  pur^x^se  to  which  they  are  to 
be  applied,  while  ofTorls  are  rarely,  if  ever,  made  to  verify 
the  figures  so  prominently  given  in  published  tables. 
If  tests  were  made,  it  would  be  found  that  if  the  results 
were  true  for  one  sized  conductor,  they  would  be 
absolutely  untnie  for  another.  In  a  submarine  cable, 
or  in  insulated  wires  for  underground  work,  telet^raphic 
or  telephonic,  the  size  of  the  conductor  and  the  thickness  of 
insulating  coating  remains  constant,  so  that  it  is  {lerfectly 
permissible  to  specify  that  the  insulation  resistance  shall 
be  X  megohms  per  mile  ;  but  in  electric  light  leads  the 
diameters  vary  in  every  part  of  a  building.  A  continuous 
mile  length  is  rarely  or  never  used  except  in  mains  and 
feeders,  and  the  same  mode  of  specifying  is  meaningless. 
Moreover,  it  is  wronj;,  for  if  a  conductor  of  1  mm. 
diameter  gave  an  insulation  resistance  of  2,000  megohms 
per  mile  when  covered  with  an  insulator  1  mm.  thick,  a 
conductor  of  10  mm.  diameter  covered  to  the  same  thick 
ness  would  give  only  332  megohms  per  mile,  yet  its 
efficiency  would  be  the  same  ;  while  if  it  were  constructed 
to  give  uniformly  2,000  niegohms  per  mile,  it. would  be 
absurdly  construct-ed  and  wastefully  [mid  for. 

In  dcsigin'ng  an  electric  light  lead  we  have  to  regard  the 
insulating  tpiality  of  the  material  to  be  used,  and  the 
pot^eritial  dilTerenres  it  has  to  resist.  Its  mechanical  merits 
we  will  tioglect  for  the  jiresent.  The  quality  of  the  materia.! 
can  be  dotiued  without  reference  to  its  form,  and  if  it  be, 
as  it  ought  to  be,  of  a  uniform  and  consistent  material,  wc 
want  to  know  simply  its  specific  insulation  or  its  resistance 
to  the  passage  of  currents  through  it  when  subjected  to 
{potential  diflercnces. 

Specikk:  Rksistanck. 

The  specific  resistance,  /),  of  conductors  is  thoroughly 
well  known.  The  standard  of  reference  is  the  resistance  of 
a  centimetre  cube  of  some  imaginary  metal  whose  resistance 
16  one  C.G.S.  unit  of  resistance  at  Odeg.  C— 1,000,000,000 
(10")  cm.  of  this  imaginary  metal  1  cm.^  section  gave  an 
ohm. 

The  following  table  shows  the  specific  resistance  of 
various  metals,  together  with  their  temperature  coefficients. 

Divide  10'*' cm.  by  /*,  and  we  obtain  in  any  metal  the 
length  in  cm.  of  1  cm.-  sectional  area  giving  1  ohm.     Thus 

=»  632,911  cm.  of  soft  copper  of  that  section,   and 

1,580 

this  divided   by  3048  =  20,764  Sft.,   or  6,921-6    yards, 

which  give  one  ohm. 

10'' 

Acain, ■  =  10,630  cm.  of  mercury  of  1  cm. ^  section, 

^      '  94,070  *  ' 

or  106-3  cm.  of  1  mm.^  give  one  ohm. 

This  table  also  implies  that  if  we  take  a  length  of  10^^  cm. 

of  any  metal  of  1  cm.^  section  the  number,  p,  indicates  the 

resistance  of  that  length  iu  ohms.     Thus  10^  cm.  of  soft 

copper  of  that  section  gives  1,580  ohms. 

*  Pft])or  read  before  the  Institution  of  Eiectricol  Engineers  on 
Thursday,  December  10,  1891. 


SpeciSc         Tempefature  ooefficient 
resistance.  per  1  deg.  C. 

Silver  1,488  -00377 

Copper  (soft) 1.580  -00388 

,,       (hard)   1.616  -00388 

Gold     2,036  -00388 

Aluminium     2,881  -0039 

Zinc 5,666  -00365 

Platinum    ..  8,957  "0034 

Iron 9,611  -0048 

Nickel 12,330  — 

Tin  13.070  -00865 

Lead 19.420  -00887 

Gorman  aUver   20,710  '00044 

Platinura-Bilver 24,120  *00031 

Platinoid    32,907  -00022 

Nickel-steel   78.080  -00093 

Mercury 94.070  -OOUSe 

Conductivity  in  submarine  cables  (of  the  Post  Office 
standard  type)  is  specified  as  follows  :  '*  Each  conductor 
shall  be  formed  of  a  Btrand  of  seven  copper  wires,  all  oi 
equal  diameter,  shall  weigh  1071b.  per  nautical  mile,  and 
shall  at  a  temperature  of  75deg.  F.  have  a  resistance  not 
higher  than  11*65  ohms  or  lower  than  11*18  ohms  per 
nautical  mile. 

The  limits  of  rosistance  are  defined  in  order  to  maintain 
the  weight  of  the  copper  of  the  coiU  within  a  proper 
margin,  and  to  secure  the  proper  proportion  between  the 
metal  and  the  dielectric.  Improvement  has  recently  tj^ken 
place  in  the  purity  of  the  copper  manufactured;  the  density 
is  greater,  and  as  a  result  we  obtain  coils  which  with  our 
present  mode  of  testing  give  a  bettor  result  than  that 
of  Matthiessen's  standard  of  pure  copper.  Coils  giving 
101  per  cent,  of  pure  copper  arc  frequent,  and  102  per 
cent,  not  uncommon.  The  manufacturers  are  prepared  to 
supply  pure  coppar ;  we  therefore  intend  to  abolish  the 
percentage  clause,  and  to  abandon  specifying  anything  but 
pure  copper.  But  we  must  determine  its  specific  gravity, 
for  it  appears  clear  that  the  high  conductivity  is  due  to 
greater  density,  and  there  is  no  rcison  to  doubt  the  accu- 
racy of  Matthiessen's  determination  of  the  specific  resistance 
of  pure  copper  at  a  density  of  ti  90. 

SpKCiFie  Insulation. 

The  specific  resistance  of  insulating  materials  is  not  soi 
well  known  as  that  of  conductors,  and  is  very  variable. 
Clark  and  Sabino  (1871)  adopted  as  a  standard  the  resist- 
ance of  a  cube-knot  of  the  insulator  at  75deg.  F.  (24'2deg. 
C).  But  this  stiiudard  never  came  into  use,  though  it  was 
tacitly  admitted  in  all  calculations  derived  from  cylindrical 
cores  using  the  knot  as  unit-longth,  and  it  was  confined  ■ 
solely  to  submarine  cables.  The  knot  itself  is  an  improjier  1 
term,  for  a  knot  is  a  velocity,  and  not  a  length.  The  proper 
term  is  a  nautical  mile  (2,029  yards;  abbreviated  into 
naut.  Now,  a  knot  ie  a  *'  naut  "  per  hour,  and  is  a  term 
confined  to  a  class.  Hence  its  use  in  any  form  as  a  general 
standard  is  out  of  the  question.  A  cube-kilometre,  or  a 
cube  milo,  would  be  a  more  convenient  unit,  but  a  cube- 
quadrant  (10^  cm.  P  is  iu  harmony  with  our  C.G.S.  system 
of  units  now  universally  accepted.  The  specific  iiimlaiioTk 
of  any  insulating  material  is  given  by  the  formula, 
o2  2ir. 


I 


1       D 


1 


where  />  is  the  specific  resistance  in  C.G.S.  unit«  of  the 
dielectric  of  a  cable  whose  length  is  /  cms.,  and  whose 
insulating  sheathing  has  inner  and  outer  diameter  of  //  and 
D  respectively  (D  and  d  being  in  any  units).    The  specific  . 
resistance   in   the   CG.S.    system   being  that  of   a  cubic  1 
centimetre  of  the  material,  the  dimension  of  such  a  unit  ^ 
gives  an  excessive  numerical  value :  it  reads  as  high  as  10^^, 
C.G.S.  unit — a  figure  beyond  our  comprehension.     A  mora 
practical  dimension  is  the  resistance  of  a  cube  whose  side  is 
1,000,000,000  (10^)  centimetres  token  in  megohms.  J 

Since  in  this  country  it  is  usual  (except  in  the  case  of' 
submarine  cables)  to  express  insulation  in  megohms  per 
statute  mile,  the  specific   insulation  determined  from  this 
value  will  be  given  by  the  expression, 

1.760 


Hx*9U4x 


10,000,000 


X    2  TT 


logc_ 
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;ng  2  r  ii5  Dumerical  value,  and  substituting  common 
nrakl  logarithms,  we  get  the  expression, 


(r  =  - 


R  X  4-39 


-r  10,000  * 


R  18  the  insulation  resistance  in  megohms  per  statute 
{To  6«  coiihnuid,) 


I 


SECONDARY  BATTERIES. 


nr  o.  n.  Robertson,  f.cs.,  Assoc.msT.E.KNG, 

he  end  of  his  paper  on  the  above  subject,  read  before 
CKiety  of  Arte,  Mr.  Robertson  referred  to  the  accom- 
(Ig  table  (page  568)  as  having  been  compiled  from  the 
Ration  received  in  response  to  circulars  sent  out. 
i  following  further  particulars  arealfiogiven  as  toaeveral 
I  ficcumulators  noticed  in  the  table  :  The  Reynier  cells 
liade  up  in  boxes  containing  IG  couples.  In  the 
kftsi  multitubular  accumulator  the  weight  of  the  con- 
g  vessel  is  6'61b.,  and  the  volume  of  the  acid  is  three- 
Brs  of  a  gallon,  but  as  the  deneity  is  nob  given,  tho 
iWeight  of  the  call  cannot  be  calculated.  In  the 
I  accumulator  the  180  ampere-hours' capacity  is  at  a 
rge  rate  of  10  amperes.  The  electric  lighting  ce\U 
glass  jars,  the  traction  in  covered  rubber  ;  electric 
ig  and  traction.  The  Crompton-Howell  accumulator 
I  both  for  electric  lighting  and  traction,  and  also  for 
(c  welding.  The  Roberts  battery  is  designed  for  both 
|c  lighting  and  traction  purpose3.  In  the  Tudor 
lulator  the  plates  weigh  112'2lb.  The  weight  of  the 
leontaining-vessel  is  26*41b.,  and  the  celia  require 
Dons  of  dilute  sulphuric  acid,  but  as  the  density  of 
id  is  not  pven,  tho  total  weight  cannot  be  calculated, 
kean  E.M.F.  of  discbarge  is  taken  at  19  volts,  and  the 
rging  limit  is  1*85. 

Discussion. 

^junoa  Swinburne  said   this  was  a  very   important  paper, 
would  not  waste  time  in  mere  oompliments  upon  its  merite. 

liinple  approximation  to  tbia  formula  hoe  been  worked  out 
I  H.  R.  Kempe  aa  follows  : 

ID  and  d  do  not  ditTer  largely,  we  may  net;lect  alt  the  tercns 
pe  Bret  without  considerable  orror  ;  so  that  the  expression^ 
fil2v 


pl^ 


pit 


D-rf; 

})  +  d* 

iitatin^  tbickaeas,  /,  of  material,  wo  get 
d  +  t 
t 

Dg  the  numerica]  vnlue  of  ir,  and  making  R  the  roc^istance 
tute  mile,  we  have 

ff  =  K  X  5-0559  X  ^  1L?  -^  10,000. 
t 
js&ay  be  writben  approximately,  eapocially  pince  we  know 

LZ-i  ie  actually  rather  too  large. 

<r  =  R  X  5-05  X  ^f-±J  -f  10.000. 
nera)  purpoBoa  the  expreeaion, 

R  X  a  X  ^  +  '  -^  10,000, 

Rxl±i 
i_ 

2,000   ' 

ve  sufficiently  correct  reeulta,  being  within  1  per  cent,  of 
GQT  in  most  oasee.  Thus,  taking  D='i\  r^='314,  R  =  5,(X)U 
tual  results  obtained  with  a  rubber  insulated  wire),  then 
I :  by  the  exact  formula  we  have, 

5,000x4-39   .^10,000 


log -5 -log  '314 
5,000x4*39 


I -6989700- 1-496029 
'  approximate  formula  we  get, 

•314+093 


f  10,000=  10-8«5. 


5,000  X. 


•093 


2»000 


=  10*941 


Though  Faure  was  credited  with  being  the  first  to  use  the  cells 
which  boro  his  name,  ho  would  remind  those  interested  that 
Kirchotf,  an  American,  used  a  Aecondary  battery  of  the  same  sort, 
with  platinum  plates,  in  which  he  electrolysed  nitrtite  of  lead  and 
got  a  coating  on  both  plates.  He  was  not  quito  at  one  with 
Mr.  Robertson  aa  to  the  means  used  in  "forming."  He  tried 
a  number  of  experiments  on  this  subject  in  1883,  but  in  all 
coses  a  solution  was  employed  which  would  first  dissolve 
the  lead  and  then  precipitate  it  \  in  fact,  the  idea  was  to  follow  the 
action  in  the  manufacture  of  white  lead.  If  you  took  a  plain  lead 
ptate  and  eat  into  it  with  dilute  sulphuric  acid,  it  got  coated 
with  {)oroxido,  which  protected  it.  Plants  kopt  reversing  tho 
action.  This  uncovered  a  new  portion  of  the  lead,  and  so  by 
dei^reea  eat  inte  the  body  of  tho  plate.  He  hod  tried  nitric, 
Batphuric,  and  acetic  acids,  various  chlorides,  and  a  large  number 
of  other  solutions  ;  but  the  great  trouble  with  nitric  and  other 
HoUitiond  waa  that  traces  of  material  were  loft  in  the  cell  which 
wmild  eventually  eat  through  tlio  plate  and  destroy  it.  The  least 
trace  of  chloride  was  fatal;  it  acted  as  a  sort  of  carrier,  and 
whenever  it  was  used  you  failed  to  eet  a  coherent  coating.  He 
got  the  best  results  with  acetic  ana  sulphuric  acids  in  certain 
proportions.  Acetate  of  lead  was  tirst  formed  ;  and  us  soon  as  the 
sulphuric  acid  got  at  it,  it  converted  it  into  peroxide.  He  thought 
the  idea  of  heating  the  plates  was  due  to  Brush,  who  publish^  a 
very  olnbornte  jmtenfc  on  the  subject — a  regular  treatise — and, 
amongst  other  things,  he  mentioned  heat  to  reduce  carbonic 
oxide  ;  and  also  that  he  got  a  very  coherent  spongy  lead  by 
the  UHO  of  an  alkaline  ^Tution.  Such  fioluiions  did  not  give 
lead  trees,  but  a  closely  adherent  sponge.  He  also  tried  Dr. 
Bchoop's  silica  jelly,  but  was  not  successful  with  it.  It  was  very 
good  at  tir8t,  but  soon  changed,  and  was  a  jellv  no  longer.  He 
examinee!  some  Schoop  colls  at  the  Frankfort  fixhihition,  which 
looked  very  like  ordinary  coUi=i.  There  was  no  jolly  in  them, 
but  there  were  uevenil  clots  which,  he  was  told,  probably  aroso 
from  Bometliing  haviiig  iRllcn  in.  He  also  experimented  with 
carbon  ;  but  the  classical  experiments  with  this  substance  were 
mode  by  two  Italians,  M'hose  names  he  forgot ;  and  they 
found  that  carbon  could  never  be  used  in  any  electrolyte  from 
which  oxygen  was  given  oflf.  It  might  be  used  in  a  strong 
solution  of  chloride,  but  oven  then  it  would  waste  away.  T^ 
had  not  gone  into  the  chemistry  of  it.  but  he  knew  that,  in 
time,  the  carbon  turned  into  a  sort  of  black  mud,  which 
hod  no  consistence  whatever.  He  was  the  first,  he  believed,  to 
recommend  strong  acid,  and  the  reason  was  this:  the  action  of  a 
solution  was  duo  to  the  affinity  of  the  radicle  of  the  acid  for  the 
lead  :  if  you  had  a  dilute  solution,  the  acid  wanted  of  course  to 
form  a  solLition,  and  there  was  a  certain  heat  formation  ;  but  if  you 
used  a  strong  solution  you  got  a  lighter  E.M.F.,  bccuuao  the  acid 
had  no  longer  the  same  inclinAtion  to  mix  with  water,  jmd  there- 
fore tho  inclination  to  form  the  lead  salt  was  the  stronger.  He 
tried  how  far  this  coutd  be  canied.  and  at  a  certain  point  he 
found  the  spongy  lead  began  to  decom[x>se  the  solution  very 
Lpiickly.  and  gave  off  bubbles  of  hydrogen,  and  that  seemed 
to  be  the  limiting  point.  Various  theories  had  been  started  with 
regard  to  the  piiik  solution.  Mr.  (^rompton  said  it  was  duo  to  gold ; 
others  said,  if  so,  that  woe  the  first  instance  in  which  gold  had 
come  from  a  secondary  battery.  He  found  he  could  make  the 
pink  solution  artiticiolly  by  leaving  [>eroxide  of  lead  in  commercial 
Bulphunc  acidr  but  in  pure  sulphuric  acid  it  did  not  occur.  Tho 
strength  of  the  solution  was  also  of  im[»rtance  ;  with  very  strong 
acid  ho  got  a  much  deeper  colour.  On  testing  it  ho  found  no 
trace  of  manganese,  but  a  good  deal  of  iron  At  the  some  time 
Mr.  Robertson  was  a  skillecl  analyst,  and  on  that  i)oint  he  was 
probably  right. 

Mr.  Bobertaoa  said  ho  hod  tried  the  corros[x>nding  iron  salt, 
and  found  no  absorption  bands  nt  all. 

Mr.  Swlnbtime  said  he  only  regretted  that  Mr.  Robertson  hod 
not  given  more  information  about  copper  and  other  cells  ;  peoplo 
had  been  working  ut  lead  a  great  many  years,  and  he  believed  the 
tendency  tiow  was  to  tuni  to  copper  as  tne  cell  of  the  future. 

Mr.  Bf .  Immlsoli  Hatd  he  was  u  considerable  user  of  accumulators 
and  judging  from  the  number  of  i>eople  who  cuime  to  him  with 
ideas,  there  must  be  something  very  fascinating  in  the  subject. 
No  end  of  peoplo  come  to  him  with  designs,  some  patented  and 
some  not ;  sometimes  with  actual  ap[>aratus,  sometimes  wholly 
imaginary  ;  and  his  invariable  answer  was  :  Send  me  at  your 
earliest  convenience  a  dozen  of  your  cells  at  your  own  price,  and 
if  only  half  what  you  promise  is  fulfilled,  I  can  promise  you  every 
success.  As  this  had  oeen  going  on  for  some  years,  and  though 
ho  had  given  dozens  of  orders,  he  hail  not  vet  got  the  cells  ;  the 
inference  was  obvious.  He  himself  had  fallen  under  the  spell,  for, 
some  three  years  ago,  it  occurred  to  him  that  the  amount  of  octivo 
material  in  the  cell  was  very  small  in  proportion  to  the  total 
weight,  and  ho  thought  he  would  try  to  remedy  that.  He  pro- 
e\irod  some  solid  peroxide  plates,  and  at  first  the  results  were 
marvellous,  but  in  a  short  time  they  were  not  so  good,  and 
ultimately  he  found  they  would  not  stand  at  all.  The  cells  now 
mmle  were  very  satisfactory  in  one  way,  if  they  were  not  so  heavy, 
and  if  only  manufacturers  would  give  them  more  output  in  pro- 
portion to  the  weight  they  would  do  all  that  was  required.  In  his 
experiments  he  found  that  the  outside  contact  was  at  first  very 
good,  but  it  soon  deteriorated,  and  at  length  there  was  none  at  all. 
so  that  he  came  to  the  concltiHion  that  there  was  something  more 
intimate,  more  solid,  wanted  between  the  oonduotor  and  the  active 
material  than  he  could  get. 

Hr.  Bernard  Drake  said  the  D.  P.  cells  were  of  tho  PlanUi  type, 
but  they  had  obtained  not  only  the  durability  of  that  type,  but  the 
capacity  which  was  sup|.)oged  to  belong  only  to  those  of  the  posted 
type.  Tho  cells  he  first  issued  contained  much  greater  cai»acity 
than  any  they  had  ever  been  able  to  make  for  tho  Electric  Storage 
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Conitxiny;  he  tested  them  carefully,  riml  the  capacity  wna  very 

hijL'M,  hut  they  very  soon  deteriorated.     On  tryinff  to  producothem 

on  ii   cominorciiil  ^cale,  they  met  with  ii  niiinbor  of  diiHciiltics,  and 

found  that  the  rueting  action  which  took  {Aavo  in  the  onidising  of 

the  plates  wa«verydinioult  to  restrain  or  to  etjnaltse  thronghout  the 

battery  ;  but  by  a  number  of  proceflses  since  introduced  they  ha<l 

overcome   this  difliculty,   ami    could   now    form    plates    by    the 

thoasand  with  a  very  Bn\nll  [>e»*centiigo  of  failures.     The  plates 

had  been  in  use  two  years,  and    with  proj>erly-made  cella  they 

found  no  deterioration,     ft  ehowixl  how  history  re[*eut^   iltioll. 

that  after  many  yeara'  experimenting  with  paated  plates  they  found 

I        it  bettor  to  return  to  the  olrl   PUntJ  oella.     The  rate  of  discliarge 

1^^  wap  also  very  satisfactory  ;   the  conductor  watt  f>imply  a  lAminatod 

^M  •trip,  of  a  very  early  type,  separated  by  the  thin  layers  of  peroxide 

I^B  formed  on   their   nurface,   and   the   curi*cat   would  therefore  be 

^P  taken    equally    all     through     the     plate,    instead    of    taking    it 

^^  off   at    one    corner,  na  woa  the  cose  with  peroxide  plates  alone, 

or  pUtee  of  porouH  material.     In  the  course  of  his  experiments 

he  hjfcd  entirely  conHrrnod  the  Htatenient  of  Mr.   dorhani  in  his* 

paper  at   tbo   British   Association,    that    the    L^roat   onomy   wa^ 

ealpbate  in  excess,  which  produced  bucklini;.     If  you  could  stop 

exoeesive  sulphating,  there  would  be  no  buoKlin;^  ;  but  if  batteries 

were  allowea  to  run  out,  and   were  left  under  conditions  which 

woald  produce  excessive  sulphating^,  nothinjt;  would  stive  them, 

Thii  woe  common  to  all  lead  batteries,  liowever  made  or  treated. 

^^  With  regard  to  the  specific  gravity  of  the  acid,  his  ex|ierience  was 

I^K  that  it  should  be   v'aried  according  to  the  work  required.     For 

I^B  lif^hting  a  country  house,  where  the  cells  would  be  left  a  fortnijrht 

^^■or    longer    without    chan^ng,    the    8[>ecitic   gravity  should    be 

^m  lower,   and   the   voltage    lower    also,    but    the    capacity   of    the 

,        cell   shoulil  be  greater.     \\'ith  such  cells  the  riek  of  sulpiiatlng 

would     be    less.       On    the    other    hand,     if     the    cells    were 

to    be    used,    as   some    had    been    at    a   Inr^e    central    station, 

disobarged    at    about    three    times    the    ordinary    rate    allowed 

for  plates  of  such  a  size,  then  the  peroxide  wofk  liable  to  be  reduced 

to  ttie  consistency  of  mud  :  under  such  conditions,  better  results 

were  obtained  with  a  higher  strength  of  acid.     With  regard  to 

cop|)er  cells,  he  bad  a  good  deal  to  do   with  Measre.  Elwell  and 

Porker  at  the  time  the  copper  cells  wore  brought  over,  and  the 

return  in  pro^iortion  to  tho  weight  wan  certainly  greater  than  From 

lead,  but  the  invariable  ditlicuTty  woa  that   tho  sine  appeared  to 

be  soluble  in  the  solution,   and   unle&s  the  discharge  was  taken 

pretty  soon  after  the  charge,  the  cell  ran  itself  completely  out  in 

a  single  night.     So  for  as  he  believed  no  one  had  been  able  to  eet 

over   that   difficulty,  otherwise  there  would   bo  a  great  future  for 

copper  cells. 

Froff.  H.  X.  Arnutrong,  X.R.S.,  said  this  paper  marked  a 
distinct  epoch  in  the  history  of  tlicso  rovoraible  batteries,  as 
Mr.  Robertson  very  properly  called  them  ;  tho  term  seconiJary 
battery  threw  a  sort  of  halo  of  mystery  round  the  matter,  which  hai 
distinctly  retorted  prngrese,  This  paper  would  serve  to  call 
attention  to  the  groat  imiiortance  of  HbLidying  the  chemical 
changes  going  on  in  those  cells,  for  up  to  now  tho  matter  hod  been 
almost  entirely  in  tho  hands  of  olontricians,  and  tho  chomicAl  side 
had  been  to  a  groat  extent  overlooked.  Tho  only  thing  noted  was 
the  interaction  between  sulphuric  acid,  the  lead,  and  tho  peroxide. 
It  was  true  that  contain  iioroxidcs  of  hydrogen,  and  so  on^  wore 
produced  in  minute  quantity  in  tho  coll.  but  these  wore  not  taken 
much  account  of,  whereas  the  outcome  of  the  [Miper  seemed  to  be 
that  these  substances  which  hod  been  so  noglected  were  really  the 

•disturbing  agents,  and  that  if  tho  work  of  these  colls  was  to  go  on 
|rith  greater  certainty  and  regularity  under  varying  conditions,  it 
would  only  be  by  making  such  alterations  in  the  electrolyte,  or 
otherwise,  as  would  get  rid  of  these  perturbing  elements.  It  w&s  not 
atjuostionof  ordinary  chemistry.  This  ()er8ulphuric  acid  to  which 
attention  had  been  c«dled  was  a  substance  which  tho  ordinary 
student  of  chemistry  would  probably  have  no  knowledge  of  ;  and 
therefore  tho  very  highest  chemical  skill  must  be  use<l  if  those 
problems  were  t-obc  witisfactorily  solvocK  During  the  lost  few  years 
de  had  been  more  than  once  consulted  as  to  recommending  a 
chemist  to  those  who  were  engaged  in  working  at  these  cells,  bub 
on  making  enquiries  he  found  as  a  rule  that  the  ]iay  oflered  was 
such  AS  an  ordinary  laboratory  ofHce  boy  would  K^arcoly  accept. 
The  idea  was  that  someone  was  roiiuired  who  would  make  an 
occasional  analysis  of  the  peroxide,  lead,  culithuric  acid,  or  other 
materials  employed  ;  and  it  was  tho  provulonco  of  that  aort  of 
notion  which  was  answerable  for  so  little  prof^ress  being  made. 
No  chemist  had  set  himself  to  the  problem  who  had  been  able  to 
thoroughly  master  the  conditions,  and  Btu<1y  tho  question 
from  aH  sides.  If  they  had  set  to  work  in  this  country,  when 
the  cell  was  first  introduced,  as  the  (lermuns  were  doing  now,  the 
battery  would  years  ago  have  been  in  a  far  better  condition 
than  it  was  now.  From  the  chomiat'fi  point  of  view,  ho  was  much 
inclined  to  sympathise  with  what  Mr.  Immisch  said  ;  for  if  5  {ler 
cent,  of  the  weijzht  of  tho  oell  was  of  any  direct  use,  that  was  the 
very  otmost.  and  it  did  seem  strange,  therefore,  that  it  could  not 
bo  very  much  lightened.  It  waa  aJao  interesting  to  see  how  they 
were  going  bock  to  the  Flanti^  form.  Mr.  Robertson  and  he  had 
long  been  of  opinion,  from  a  theoretical  point  of  view,  that  that 
was  the  right  form,  and  that  the  paMte<l  form  was  necessarily 
imperfect.  The  main  reason  for  making  the  oell  so  heavy  was  a 
meclianical  one;  it  was  dilficult  to  secure  sufficiont  strength  to 
prevent  the  plato  from  buckling  unless  such  dimensions  were 
employed, 

Hr.  Desmond  ntsGerald,  after  complimenting  Mr.  Robertson 
on  his  paper,  said  he  thought  no  ossay  on  this  subject  was  complete 
unless  some  reference  was  ntudo  to  the  fact  that  every  form  of  the 
lead  secondary  battery  was  an  essentially  defective  apparatus  in  one 
electro-chomicid  respect— thot,  in  fact,  a  great  blunder,  though 
irobably  an  inevitable  one,  was  made  in  their  coostructiouj  and 


that  blunder  was  the  bringing  into  contact  with  each  other  an 
electrolyte  in  two  t^ubstances.  so  far  apart  in  the  electro -chemical 
bcalo  a8  peroxide  uf  lend — almost  the  most  electrically  negative 
clement  they  knew— and  lead,  which  was  not  far  otT  zinc  umongst 
positives.  This  at  once  sageested  the  question  how  was  it,  when 
all  the  elements  for  the  proauction  of  a  voltaic  current  of  great 
intensity  were  provided,  that  the  lead  support  which  was  in  con- 
tact with  the  peroxide  was  not  immediately  oxidised  and  consumed. 
A  pixrtial  answer  liad  been  given  by  Dr.  Gladstone  and  Mr.  Tribe, 
and  a  i>artial  answer  also  by  Messrs.  Drake  and  (iorham.     One 

tthenomeuou  observed,  whenever  a  piece  of  ordiiiary  lead  woe 
trough!  into  contact  with  the  peroxide,  was  that  thesulphatingof 
the  solid  load  was  merely  superficial ;  and  this  protective  superfiolal 
coating  of  sulpb&te  of  lead  was  the  principal  reason  why  this 
blunder,  as  he  called  it,  was  not  attended  with  more  destructive 
effects.  Another  cause  was,  that  when  you  charged  a  lead  supporb 
containing  an  active  material  which  was  convertible  into  peroxide 
of  lead,  tho  support  was  coated  with  nn  imt»er%-iou8  layer  of  per* 
oxide.  If  you  charged  a  plutc  carefully,  and  set  it  by  for  some 
weeks,  jits  caiMicity  remained  almost  unidtored  ;  but  if  it  were 
partly  discharged,  and  the  peroxide  layer  were  broken,  the 
deterioration  of  the  Icml  support  was  very  rapid.  He  had  an  idea 
of  his  own  as  to  tho  construction  of  a  secondary  couple  which 
woutd  bo  free  from  the  defect  he  had  pointed  out,  but  it  was  too 
late  to  enter  into  it,  and  he  would  therefore  defer  a  description  of 
the  lithanodc  to  some  other  occasion. 

Mr.  Sblppey  wished  to  say  that  the  Tommasi  coll  was  not  tho 
invention  of  Dr.  Tommasi,  but  of  Dr.  Woodward,  an  Englishman 
living  in  Toronto.  He  took  it  Paris  to  show  a  certain  nrm,  and 
Dr.  Tommasi,  not  knowing  it  was  patented  in  France,  copied  it, 
and  it  was  now  known  to  the  world  by  his  name.  Ho  had  already 
stated  the  facts  in  the  KUrtririan  and  the  Ekctrical  Rtviac.  Witn 
regard  to  the  cell  No.  3,  that  was  his  traction  cell,  called  in  Paris 
the'*  Atlas."  He  made  a  double  peroxide  plate  for  the  purpose 
of  giving  a  very  light  cell,  and  they  were  now  being  made  on  a 
large  s(^e,  giving  *200  ampere-hours,  and  the  current  could  be 
taken  o9(  as  required.  Cells  for  lighting  and  for  traction  purposes 
ought  to  be  constructed  L|uile  diHereutly.  His  idea  of  a  cell  was  a 
cylindrical  one,  such  as  was  now  being  constructed  at  Messrs. 
Goolden's  works.  Dr.  Woodward  had  arriverl  in  Ix)ndon,  and  they 
would  shortly  be  able  to  show  a  cell  to  the  Society  of  Arts  of  from 
3,000  to  4,000  ampere-hours ;  they  were  from  Oft.  to  8ft. 
high  for  large  central  station  work,  and  3ft.  or  4ft.  diameter, 
perforated  so  that  the  acid  wont  through  the  entire  plate,  and 
short  •  circuiting  was  almost  impossible.  He  regretted  that 
he  ha^l  not  been  able  to  send  Mr.  Robertson  particulars  of 
those  cells,  but  the  [patents  were  then  [lending,  and  he  could  not 
do  so,  but  ho  should  now  bo  happy  to  give  Mr.  Koborteon  any 
inforuialiou  he  roiiuirud.  There  were  two  cells,  a  combination  of 
the  Gibson  and  the  Woodward,  winch  ho  honestly  believed  would 
da  all  that  wae  retiuiixxl  for  traction  purposes.  The  weight  of  the 
cylindrical  cell  would  bo  about  ^'i  tier  cent,  less  than  the  E.P.S. 
The  negative  plate  was  tormod  of  lead,  which  wasjpoared,  when 
melted,  over  salt ;  then  the  salt  was  dissolved  out,  and  then  it  was 
lilled  with  a  combination  of  various  chemicals  which  he  could  not 
mention  at  present,  which  did  not  in  any  way  atfect  it.  The 
peroxide  plato  was  of  the  Faure  type,  so  arranged  that  it  could 
not  fall  out ;  and  ho  believed  it  would  not  buckle.  The  lead 
formed  by  tho  salt  procetis  was  pure  spongy  lead,  which  could  be 
cut  into  strips  of  any  size  required. 

Hr.  W.  H.  Fatoboll  said  he  believed  the  Correns  grid  was  the 
one  soii'^'d  by  the  Ucrman  Govornraont,  and  turned  out  of  tho 
Frankfort  Exhibition,  oa  it  was  thought  to  be  an  infringement  of 
tho  Ceneral  Post  Olhco  patent,  but  it  was  really  Mr.  SelFon's  grid, 
and  woij  now  used  for  the  negative  in  the  (general  Post  Office, 
but  not  tho  discharging  plate.  The  Tudor  plates  were  really  hori- 
zontal, both  positive  and  negative.  In  the  General  Post  Office  the 
I^Kisitivo  plate  was  practically  the  same  as  the  Tudor;  bat  in  the 
negative  it  w\\»  really  the  No.  4  grid,  which  gave  a  |)orfect  negative, 
ii«  far  as  he  know  at  present.  As  mentioned  by  Mr.  King  last 
winter,  the  negative  plates,  when  some  18  months  or  two  years 
old,  beuan  to  show  signs  of  shrinking,  and  with  the  ordmory 
form  01  square  pellets  thoy  would  fall  away,  but  with  the 
lattice  grid,  tho  more  it  shrank  tho  tighter  it  became.  Dr. 
Oliver  Lorlge  ha<I  pointed  out  that  there  were  three  ways 
ill  which  a  cell  could  break  down  ;  it  could  fail  from  u  defect 
in  the  [»ositixc,  the  negative,  or  the  electrolyte  ;  and  he  held  Dr. 
Sehoop's  would  break  down  from  the  latter.  An^*  jelly  or  sawdust, 
^r  anything  which  proveutod  thedilTusion  of  Xh&  electrolyte,  would 
eventually  break  down  tho  cell,  because  the  strong  acid  concen> 
trated  on  the  plate  and  corroded  it, 

Mr.  Robertaon,  in  reply,  said  ho  had  taken  the  Faure  cell  oh  the 
ty|>o  of  lead  p(m ted  batteries,  because  the  date  of  tho  introduction 
of  thiH  coll  marked  an  Cfioch  in  tho  manufacture  of  reversible  bat- 
teries. In  tho  Kirclioll'cell  the  plateij  were  platinum,  and  therefore 
it  was  not  altogether  representative  of  lead  cells.  Ho  had  used 
iniprovomenta  simply  in  the  Patent  Office  meaning,  and  must  not  be 
undorstootl  as  rocommendinir  any  particular  m^ka  Ho  had  failed  to 
f;et  any  more  information  about  copper  cells  than  he  had  given. 
Diiiiiiiulioii  of  weight  woo  of  course  tho  great  point,  and  ho  hoped 
when  they  knew  moro  about  what  happened  in  a  coll,  thoy  would  be 
able  to  construct  them  better  ;  at  present  they  were  working 
a  good  deal  in  the  dark.  A  very  small  (xirtion  of  the  weight 
was  active  material,  and  the  difficulty  had  always  been 
thAt  you  must  have  so  much  more  material  than  you  could 
use.  Mr.  Drake  had  conHrmed  bis  view  that  the  strength 
of  acid  should  dc|>end  on  the  work  to  bo  done.  For  a  high 
rate  of  discharge,  ho  believed  in  a  high  specific  grravitv,  because, 
in  working,  you  did  not  get  such  a  lar^  proportion  of  hydrogen 
dioxide    ^rmed,    though    on    leaving  it  to  stand  at    reet,    the 
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persulphuric  acid  would  break  up,  probably,  and  form  hydro- 
dioxido.  W'ith  dilute  acid,  roujjhly  Ppeakinj,',  two-thirds  of 
the  ticid  was  hydrogen  dioxide,  which  was  undoing  the  work 
you  were  doint;  in  charf^ine,  and  the  ^me  thine  applied  in 
discharging — you  increased  Uio  rat©  at  which  the  cell  would  run 
down.  Increasing  tho  strength  of  the  acid  increased  the  total 
quantity  of  active  hydrogen  formed,  but  the  proportion  of 
hydrogen  dioxide  in  it  decroaeod.  Since  tho  paper  was  written, 
be  had  bad  an  opportunity  of  making  oxperimenttt  on  some  of  Mr. 
Crompton'scolirt,  which  confirmed  tho  viewB  put  forward  in  the  [)ai)er 
from  theoretical  considerations.  The  density  of  the  acid  in  thecella 
tested,  when  fully  charged,  was  about  I.24<»,  and  they  contained 
practically  no  hydrogen  dioxide.  The  difficulty  mentioned  by  Mr. 
Fit/Gvrald  had  been  felt  for  Aome  time,  but  it  vfim  mainly  a  ques- 
tion of  cost.  He  wished  him  evei'y  success  with  his  lithanodc 
cells.  He  wa*  obliged  to  Dr.  Armstrong  for  hia  iippieciative 
criticism,  and  to  Mr.  Shippoy  for  tho  infonnntion  he  had  given. 

Tho  Clialrman  then  proposcnl  a  voteof  thank.s  to  Mr.  Robertson. 
He  had  harl  opnortunitieH  of  wntching  the  care,  /^nl,  and  determi- 
nation with  wnich  tho  author  hod  attacked  tho  question,  for, 
coming  a*«;  ho  did  with  a  strong  recommendation  from  Prof. 
Armstrong,  he  htui  great  pleasure  in  placing  at  his  disyKianl  all 
tho  resources  of  the  Post  Office.  For  years  post  they  had  been 
the  moift  earnest  advocates  of  reversible  batteries  for  variouw 
purposes.  They  had  used  them  for  electric  lighting,  and  wero 
now  using  them  to  a  groat  extent  for  the  telegranhs.  The  whole 
system  of  telegraphy  between  this  country  ancl  tho  Continent, 
including  the  telephone  to  Paris,  was  worked  by  these  batt'Cries, 
and  ho  ho[)ed  gradually  they  would  drive  out  of  the  tield  altogether 
the  priraarj-  batteries.  At  present,  however,  they  still  had  .^0,<>«M» 
of  these,  so  tliat  there  woa  a  big  tiold  for  this  ver}-  useful  appanituH. 
Before  many  years  were  over,  he  felt  sure  that  these  .'IOJhhj 
batteries  would  be  reduced  to  one-tenth  of  the  number,  hy  the  aid 
of  secondary  batteries,  and  with  great  economy.  Mr.  Koborfpon 
had  not  dealt  with  one  very  important  point— viz.,  the  chemico- 
mechanical  cause  of  buckline,  which  was  one  of  the  great 
troubles  which  chemists  ought  to  attack.  He  had,  however, 
cleared  up  many  ditficult  fX)ints,  and  they  had  certainly  learned 
that  whatever  was  produced  by  one  man  us  hi.**  invention 
was  immediately  claimed  by  someone  else.  That  showed  how 
able  men  all  over  the  world  were  directing  their  attention  to  this 
matter,  and  endeavouring  to  solve  the  mysteries  of  this  instru- 
ment, which  promised  to  revolutionise  tho  practical]  application  of 
electricity.  Another  mint  which  might  have  been  referred  to  was 
the  practical  use  of  Bodium,  of  which  ho  might  give  an  instance. 
In  May  last  it  was  ref>ort<Hl  to  him  that  there  were  1*N  K.  P.S. 
L  cells  terribly  sulphatod,  all  covered  with  hard  sulphate,  and 
various  attempts  to  get  them  into  working  order  wero  mode  with- 
out success,  Then  a  saturated  solution  of  carbonate  of  soda  was 
added,  about  half  a  pint  to  each  coll,  and  at  once  the  whole  difli- 
cultv  disnpi)©aj'£Kl — tho  battery  was  got  into  order  and  had 
worked  successfully  over  since. 

The  vot«  of  thanks  was  carried  unanimously,  and  the  meeting 
adjourned. 

Mr.  Robertson  exhibited  some  tine  crystals  of  porsulphntc  of 
ammonium  and  jxHassium,  prepared  by  Dr.  MnmhaU  in  the 
chemical  laboratory  of  Edinburgh  linivor.-ity. 


ELECTRIC  LIGHTING  OF  CARDIFF. 


The  following  is  the  report  referred  to  in  our  issue  of 
November  27  : 

To  the  Lighting  and  Electrical  Committee. 

In  pursuance  of  the  resolution  passed  by  the  Lighting 
and  Electrical  Committee  on  the  2l8tday  of  July,  1891, 
your  subcommittee  (with  the  exception  of  the  chairman, 
Mr.  Councillor  Vaughan),  accompanied  by  the  town  clerk, 
the  borough  engineer,  and  Mr.  AV.  H.  Massey  (tho 
electrical  engineer  appointed  hy  the  Corporation),  have  to 
report  that  they  visited  London,  Deptford»  Bath,  Havre, 
Paris,  Brussels,  Antwerp,  Cologne,  and  Frankfort,  with  tho 
object  of  obtaining  the  latest  available  information  as  to 
the  progress  of  electric  lighting,  and  tho  application  of 
electricity  to  general  industrial  purjioses. 

The  membora  of  your  sub -committee  (and  in  this  relation 
the  term  includes  the  officials  associiited  therewith)  have 
held  numerous  meetings  in  Cardifl',  Jjondon,  ar»d  elsewhere, 
at  which  they  have  had  the  advantu}j;e  of  discussing  the 
question  generally  with  some  of  the  moat  distinguished 
electrical  engineers  and  scientists  engaged  in  the  particular 
class  of  work  to  which  the  subcommittee  have  been  desired 
to  turn  their  attention. 

Your  suVcommittee  has  everywhere  been  received  witb 
the  greatest  courtesy,  and  every  disposition  has  been  mani- 
fested to  put  them  in  possession  of  the  fullest  and  most 
trustworthy  information  with  regard  to  the  elevelopment  of 
electrical  science. 

At  various  points  in  the  course  of  their  travels  upon  the 
Continent,  your  sub-committee  have  found  that  deputations 
from  other  importunl  cities  and  boroughs  in  this  country, 


I 
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and  also  from  Glasgow  and  Dublin,  have  been  engaged  on 
similar  errands  of  enquiry  and  investigation. 

Your  sub-committee  regret  that  they  had  not  the  oppor- 
tunity of  meetinn;  and  exchanging  notes  with  any  of  the 
members  of  such  deputations,  especially  as  some  of  them 
were  placed  in  a  position  to  devote  more  time  and  money 
in  extending  the  scope  of  their  enquiries  than  your  sub- 
committee felt  warranted  in  doing. 

It  still  remains  for  your  subcommittee,  before  sending 
in  their  final  re{>ort,  to  visit  two  or  three  large  northeni 
boroughs,  the  municipal  authorities  of  which  have  already 
embarked  in  electrical  enterprise,  and  from  whose  example 
Cardiff  may  learn  possibly  what  to  avoid  us  well  as  what  to 
adopt  in  matters  of  detail. 

The  conclusions  that  your  sub-committee  have  so  far 
arrived  at  are  that  the  promise  of  advantage  to  the  com- 
munity at  large  to  be  derived  from  the  development  and 
application  of  electricity  in  the  future,  is  such  that  a 
prudent  municipality  will  not  allow  the  control  of  what 
must  practically  be  a  monopoly  to  pass  into  the  hands  of 
any  private  individual  or  company  established  for  the 
purpose  of  profit.  This  is  altogether  apart  from  the  still 
graver  consideration  of  allowing  any  other  body  than  the 
Corporation  to  come  into  the  borough,  armed  with  parlia- 
mentary powers,  to  tear  up  the  streets  and  pavemeata  of  J 
the  Corporation,  \ 

In  order  to  secure  the  control  of  the  supply  of  electricity 
in  the  borough,  it  is  incumbent  on  the  Corporation,  within 
two  years  of  the  granting  of  the  provisional  order  (July  3, 
1S91),  to  put  down  works,  and  be  prepared  to  supply 
electric  current  over  a  certain  compulsory  area,  which  may 
roughly  be  defined  as  embracing  the  portions  lying  between 
Westgate-street  to  the  west,  Wotking-street  and  the  Hayes 
to  the  east,  Castle-street  and  Queen  street  to  the  north,  and 
Custom  House-street  to  the  south.  It  has  been  estimated 
that  mains  can  be  laid  and  works  established  within  the 
area  itself,  at  a  cost  of  about  £30,000.  Your  sub-committee 
are,  however,  of  opinion  that  whatever  works  are  laid  down 
should  be  designed  not  only  to  supply  the  electric  current 
in  the  compulsory  area,  but  also  to  form  the  nucleus  of  a 
supply  station,  capable  of  producing  the  whole  of  the 
electric  current  likely  to  be  required  throughout  the 
borough  during  the  term  of  the  provisional  order — viz.,  42 
years.  In  selecting  a  site  for  permanent  works,  it  is  of  the 
highest  impoitauce  that  there  should  be  proper  communica-  - 
tion  by  siding  with  a  lino  of  railway,  for  the  sake  of  I 
obtaining  cheap  coal  (in  respect  of  which  Cardiff  has  ' 
immense  advantages  over  London  and  other  places),  and 
also  access  to  an  unlimited  supply  of  fresh  water  for  con- 
densing and  other  purposes.  Such  a  site  the  sub-committeti 
believe  could  be  obtained  in  the  neighbourhood  of  the  M 
Dumballs,  adjoining  the  timber  pond.  This  site  is  f 
sufficiently  near  the  compulsory  area  to  enable  the  li£;hting 
of  that  area  to  be  carried  on  at  very  little  more  cost  than 
baa  already  been  estimated,  and  what  is  perhaps  of  ec^ual 
importance,  by  means  of  electrical  currents  of  only  moderate 
pressures.  J 

The  members  of  the  Corporation  are  doubtless  aware  of  ■ 
the  difference  between  incandescent  and  arc  lighting.  The 
one — incandescent  or  glow  lamp — is  generally  utilised  for 
domestic  purposes,  and  the  other — the  arc  light — for  street 
lighting  and  the  illumination  of  large  areas,  such  as  railway 
stations,  manufactories,  ami  workshops.  A  different 
electrical  pressure  is  generally  used  for  each  of  these 
methods  of  lighting,  what  is  called  the  low-tension  current 
being  employed  for  domestic  purposes,  and  high  tension  for 
arc  lighting,  or  for  primary  transmission.  Without  going 
into  any  technical  details,  it  may  be  broadly  stated  that  for 
economical  reasons  high-tension  currents  are  necessary 
when  it  is  required  to  distribute  electricity  to  long  distances  I 
ot  over  large  areas.  It  has  already  been  demonstrated  that  ' 
this  high-tension  current  can  be  transformed  into  low 
tension,  and  thus  made  available  for  incandescent  lighting 
by  a  very  simple  appliance  ;  and  your  sub-committee  are 
hopeful,  from  what  they  saw  at  Frankfort  and  from  what 
they  gathered  in  conversation  with  electrical  engineers 
abroad,  that  this  transformation  can  be  accomplished  in  an 
economical  manner.  In  that  case  it  is  obvious  that  the 
most  practical  method  of  lighting  a  scattered  district  like 
the   borough  of    Cardiff  woidd   be  by  conceatrating  the 


^ 


TSE  electrical  engineer,  DECEMBER  11,  1891.        571 


machinery  in  one  spot  and  disti-ibuting  the  electrical  energy 
at  a  8ii3iciently  high  pressure  over  the  given  area,  sucb 
current  to  be  transformed  as  and  where  required.  The 
objection  to  high-tension  current  consists  principally  in  the 
danger  to  life  and  projierty  which  unprotected  cables 
having  such  currents  are  likely  to  cause.  By  a  proper 
system  of  insulation,  and  layiug  the  cablea  underground, 
however,  this  can  be  entirely  obviated,  but  the  higher  the 
tension  the  greater  is  the  cost  of  insulating  and  providing 
safety  appliances,  and  that  is  one  reason  why  your  sub- 
committee call  special  attention  to  the  moderate  pressures 
likely  to  be  required  for  distribution  in  Cai-difl. 

Assuming  that  the  Corporation  decide  to  undertake  the 
supply  of  electricity  throughout  the  borough  of  Cardiff  and 
to  establish  one  principal  station,  the  matters  tbcy  would 
have  to  take  into  consideration  iu  relation  thereto  would 
divide  themselves  into  three  main  branches — (1)  street 
lighting,  (2)  domestic  lighting  and  shops,  (3)  supply  of 
power. 

Street  LionTiNo. 

The  best  examples  of  street  lighting  that  your  sub- 
committee have  inspected  have  consisted  of  a  combination 
of  arc  lighting  and  gas,  such  as  is  seen  at  Brussels  and 
Paris. 

Your  sub-committee  are  of  opinion  that  a  somewhat 
similar  arrangement  would  solve  the  difficulty  with  regard 
to  lighting  the  main  streets  of  Cardiff,  and  that  by  this 
method  such  streets  within  the  compulsory  area  could  at  a 
reasonable  cost  bo  lighted  as  brilliantly  aa  the  streets  of 
any  city  or  capital  in  Europe.  Your  subcommittee  wouM, 
however,  suggest  that  in  order  to  accomplish  this  end  it 
would  be  necessary  that  the  electric  lamps  should  only  be 
run  from  dusk  to  midnight,  at  which  hour  they  should  bo 
extinguished,  and  the  ordinary  gas  lamps  lighted. 

Appended  to  the  report  is  a  statement  by  the  borough 
engineer,  showing  exactly  what  the  coat  of  lighting  the 
streets  of  the  compulsory  area  by  gas  is  at  the  present 
moment,  and  what  he  estimates  it  would  be  in  the  manner 
suggested  by  the  sub  committee.  At  Bath  the  arc  lumps 
are  so  far  apart  that  the  efTect  which  otherwise  might  be 
produced  is  seriously  impaired,  and  such  a  method  of  street 
illumination  would  not  commend  itself  to  the  ratepayers  of 
the  town  of  Cardiff.  In  Bath,  even  with  what  your  sub- 
committee consider  insuflicieiit  lighting  by  electricity,  the 
cost  to  the  local  authorities  has  been  increased  by  £1,600 
per  annum  over  what  was  formerly  paid  for  gas.  The  best 
example  of  electric  street  lighting  that  your  sub-committee 
have  seen  in  England,  is  that  carried  out  by  the  Brush 
Company,  in  Queen  Victoria-street,  London,  where  the  arc 
lamps  arc  placed  at  an  average  distance  of  nearly  45  yards 
apart.  The  yearly  cost  of  each  lamp  is  £26,  and  the  charge 
for  lighting  this  street  h  therefore  at  the  rate  of  about 
£1,000  per  mile  per  annum.  In  this  case,  as  at  Bath,  the 
lamps  are  run  from  dusk  to  dawn. 

Domestic  LitiKTiNa  and  Shops. 

As  the  result  of  very  full  enquiries,  it  appears  at  present 
that  effective  domestic  lightii^g  by  incandescent  lamps  costs 
two  and  a  half  times  as  much  as  gas  lighting — light  for 
light,  and  hour  for  hour — and  in  some  places  the  coat  is 
even  greater  than  this.  Yet,  notwithstanding,  your  sub- 
committee found  that  everywhere  incandescent  lighting 
was  in  great  and  increasing  demand  ;  arid  there  are  cogent 
reasons  for  this  demand,  for  experience  shows  that  in  private 
houses  electricity  is  not  only  a  light  of  luxury,  but  also  a 
light  of  health.  As  regards  public  buildings  and  business 
premises  filled  nrith  expensive  goods,  economy  is  indirectly 
effected  through  the  absolute  freedom  from  noxious 
vapours  and  other  destructive  products  of  combustion  ; 
therefore,  by  the  use  of  electric  lighting  in  lieu  of  gas,  the 
shopkeeper  saves  his  goods,  and  the  community  its  treasures 
and  artistic  decorations  ;  and  as  against  the  extra  propor- 
tionate cost  of  electric  light  is  to  be  set  the  economy  which 
can  be  efl'ected  by  the  much  greater  ease  with  which  the 
light  is  turned  on  and  off,  so  that  the  lamps  themselves  are 
not  kept  continuoiuly  burning,  as  in  the  case  of  gas.  In 
private  dwellings,  this  is  of  the  greatest  importance.  For 
instance,  when  persons  move  from  room  to  room,  thoy 
instinctively  operate  the  switches  conveniently  fixed  near 
the  doorways,  and  so  use  the  lights  only   when,  as,  and 


where  they  are  actually  required.  In  the  same  way  in  a 
bedroom,  lights  need  not  be  kept  burning  all  night,  because 
the  room  can  be  instantly  illuminated  by  turning  on  a 
switch  near  the  bed,  and  thus  the  consumption  of  electric 
current  only  occurs  when  absolutely  necessary. 

In  London,  some  of  the  companies  are  being  worked  at 
a  profit,  whose  business  consists  almost  entirely  of  the 
supply  of  low-tension  current  for  incandescent  lighting. 
But  it  will  be  scarcely  necessary  for  your  sub-committee  to 
say  that  the  stations  of  these  companies  are  situated  in  the 
heart  of  the  wealthiest  districts,  where  great  mansions, 
clubs,  and  hotels  are  concentrated,  and  where  the  demand 
for  electric  lighting  is,  perhaps,  ten  times  as  much  as  it 
would  be  over  an  equal  area  in  CardifT  As  an  illustration, 
your  sub-committee  need  only  mention  that  some  of  the 
clubs  in  Pall-mall  and  neighbourhood  spend  over  £1,000 
a  year  upon  the  electric  light. 

Supply  of  Power. 

At  Frankfort  your  subcommittee  witnessed  a  moat 
interesting  example  of  the  ease  and  economy  with  which 
motive  power  can  be  transmitted  over  long  distances.  At 
Lauflen,  about  110  miles  away,  a  waterfall  operated 
dynamos  from  100  h.p.  to  300  h.p.  The  energy  waft] 
tra n em i tted  th r oug h  bare  o ver h cad  w  i  res  earned  on 
insulators  to  the  electrical  exhibition  at  Frankfort,  where 
it  was  used  for  lighting,  and  also  for  driving  motors  for 
working  pumps  and  other  machinery.  Your  sub-committee 
were  informed  that  the  loss  in  transmission  over  this 
enormous  distance  was  less  than  10  per  cent.  They  also 
saw  numerous  electric  motors  varying  in  (wwer  from  tiny 
instruments,  suitable  for  operating  drills  used  by  dental 
surgeons,  up  to  motors  for  working  kr^e  printing  machines, , 
and  heavy  tools  used  for  industrial  enterprises,  and  other 
works  requiring  considerable  power.  The  result  of  your 
Hub-committee's  enquiries  satisfied  them  that  the  electrical 
motors  are  being  extensively  used  both  on  the  Continent 
and  in  the  United  States  of  America,  and  that  a  consider- 
able revenue  is  likely  to  be  earned  in  the  future  by  central 
stations  supplying  electricity  for  both  light  and  power. 

Your  sub-committee  also  witnessed  a  most  efficient, 
simple,  and  economical  metbo<l  of  working  tramways  by 
electricity.  In  this  instance  the  wires  were  carried  over- 
head upon  very  simple  and  not  inelegant  supports,  which, 
as  far  as  your  sub-committee  could  judge,  would,  if  raised 
a  little  higher,  afford  no  obstruction  to  traffic  on  country 
roads,  and  it  is  probable  that,  in  soate  of  the  suburbs  of 
Cardiff,  a  similar  arrangement  might  with  advantage  be 
introduced,  as  is  the  case  in  Leeds^  where  just  outside  the 
town  an  electrical  tramway,  worked  by  overhead  wires, 
is  on  the  point  of  being  opened  with  the  sanction  of  the 
Board  of  Trade,  at  the  request  of  the  local  authorities  ;  but 
there  are  numerous  reasons  why  no  system  of  overhead  i 
wires,  however  economical  and  efficient^  would  be  toleratedl 
in  the  streets  of  a  largo  town  like  Cardiff,  and  consequently 
some  method  of  underground  distribution  will  have  to  be 
devised.  Your  sub-committee  have  inspected  the  various 
systems  in  operation  in  London  and  on  the  Continent,  but 
having  regard  to  local  conditions  and  to  the  special  require- 
ments of  Cardiff,  they  have  not  yet  seen  anything  which  they 
could  recommend  the  Corporation  to  adopt  without  modifi- 
cation. The  borough  engineer  and  Mr.  Maseey  are  going 
very  thoroughly  into  this  matter,  and  your  sub-committee 
feel  sure  that  something  worthy  of  acceptance  will  be 
designed.  The  same  remarks  apply  to  more  simple 
questions  with  regard  to  the  precise  kind  of  machinery  and 
appliances  to  be  adopted,  and  other  details  of  the  construc- 
tional portion  of  the  works  which  they  consider  it  would 
be  best  to  adopt ;  but  they  hope  to  deal  with  these  matters 
fully  very  soon  after  they  have  completed  their  enquiries. 

Dated  the  30th  October.  1891.  P.  W.  Carky  (chairman 
vf  Bub-committee) ;  Lascelles  Carr  ;  J.  L.  Wheatlky 
(town  clerk) ;  W.  Harpur  (borough  engineer)  ;  Wm.  H. 
Massky  (electrical  engineer  appointed  by  the  Corporation), 

County  Borough  of  Cardiff — ELKcrrRic  Lighting. 

Statement  by  borough  engineer  of  present  cost  of  lighting 
compulsory  area  by  gas,  and  estimated  cost  of  lighting 
same  area,  partly  by  electric  lighting  and  |>artly  by  gas,  as 
recommended  by  report  of  sub-committee,  dated  October 
30,  1891. 
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The  streets  comprised   in  the  compulsory  area  are  at 
present  lighted  by  means  of  the  following  lamps — viz. : 

£    s.  d.              £    B.  d. 

Three  150-c.p.  lamps  at 12  10    0    ...      37  10  0 

One  150-C3  p.        „      , 13    SO..        13     5  0 

Seventy  100-c.p.„      „     6  17    6    ...     481     5  0 

One  100-c.p.        „       „     7  10    0     ...         7  10  0 

Five5U-c.p.        „      „     6    0    0    ...      30    0    0 

Twenty-Qine  16-c.p.  ordinary  street  lamps  '2  16    0     ..       81    4  0 

Total  cost  per  annum £65*)  14    0 

To  li^tt  the  aatiie  streets  {>artly  by  electricity  and  partly 
by  gas,  in  the  mariner  recommendod  by  the  sub  committee, 
the  borough  engineer  estimates  the  cost  as  follows  : 
Sixty  electric  arc  lamps,  burning  from  Huneet   £     a.    d.        £     e.   d. 

to  midnight  nt  12    0    0      720    0    0 

Eighty-two  ordinary  street   lamps  burning 

trom  midnight  to  dawn  at  present  rato  ot 

priced,  at lis    3      156  18    6 

Twelve  onlinary  lamps  burning  from  sunset 

to  dawn  aa  at  present,  at   2  16    0        33  12    0 

Two  100c.  p.  lamps  burnini?  as  ab  present,  at    6  17     6         13  15     0 
Oae  loO-c.p.  lamp  burning  a*  at  present    ,..  —  12  10    0 

Two  50c.p,  lamps  burning  as  at  present,  at    6    0    0        12     0    0 

E0timAt«d  cost  per  nnnum  £948  13    6 

W.  Harpur,  Borough  Engineer. 


THE  ELECTRIC  LIGHTING  OF  SYDNEY. 


LECTURE  BV  i»ROFESSOR  THRELFALU 
The  renmrka  on   the  subject  of  electric  lighting   r>f  Sydney 
which  I  have  the  honour  of  making,  aro  addresaed   neibhur   to 
the  expert  electric  enj^ineer  nor  ui  the  peruou  who  ia  wholly 
without  information   regarding  electrical  matters.     Anyui^e  at 
the  age  of  20,  or  over,  who  is  without  a  rcugh  ideii  of  the  moiins 
operniuti  of  a  Hteam  omjine  would  bo  genonUly  considered  to 
be  an  illoducatod   person,   and  exactly   the   eaino   criticism   is 
applicable  to  any  member  of  the  rising  generation  who  ia  ignomnt 
of   the   general    principles  of  the   machines  by  which   electric 
curruutA  are  prixlaced.   1  shaU  assume,  therefore,  that  those  who 
are  kind  enough  to   come  here  to  listen  to  me  are  poaaesaed  of 
thia  element  of  oducation.     If  1  wore  addreasing  you  on  aomo 
point  in  clasaical  archaeology  you   would  probably  consider  that 
you  ought  to  feel  hurt  and  insulted  if  I  prefaced  my  remarks  by 
a  M^jnnir  of  Oreek  or  Rouiau  mythology  ;  ;ind  I  believe  the  tiniu 
haa  now  c<mie  when  a  man  ought  to  feel  still  more  insulted  by 
the  implication  that  ho  ia  ignorant  of  thu  imnciplea  of  a  dynamo 
machine  or  incandescent  lam|».   I  say  this  after  full  conaidcratiim, 
and  with  the  knowledge  acquired  after  tive  veiirH*  experience  of 
the  public  examinations,  that  geuertil   olemcntiiry  information 
with  regard  to  physical  phenomena  ia  at  a  lower  ebb  in   thia 
colony  than  in  Queensland,  or,  I  believe,  in  any  other  corner  of 
the  globe.  The  ]>roblem  we  have  to  face  to-night  haa  little  trj  do 
with  the  generation   of  electric  energy,  or  with   its  converftioji 
into  light  in  the  lamt>8.     We  are  solely  concerned  with  a  con- 
sideration   of    the    best   way   of    getting   the  electric   energy 
generated  in  the  stations  up  to  the  lamps.     We  luay  hope   for 
some  improvement  in  our   euginea,  and  an  almost  indclinito 
improvement  in  our  lamps,  but  the  dyimmo  of  t<>-day  is  nearly 
a  perfect  machine,  in  which  only  a  very  insignificant  anumnt  nf 
improvement  ia  possible.     The  great  pj-oblem  is  how  to  geb  the 
energy  to  the  lamps  muat  economically.     Before  I  go  on  tu 
deacribe  in  detail  the  arrangamenta  which  have  been  proposed 
to  the  City  Council   by  Colonel  Cracknell  and   myaelf,   1  must 
clear  the  way  by  some  preliminary  statement  of  the  conditions 
to  be  fultilled.     At  present  we  may  say  that  there  are  only  two 
classes  of  lamps  in  the  market — the  incandescent  and  arc  lam)). 
The  former  ia  much  less  economical  than  the  latter  where  great 
illumination  is  re^juiretl,  and  conseijuently  we  have  recommended 
that  the  streeta  raarketl   red   in   the  map  before  you  bo  lighted 
by  arc  lamps.      Now  it  so  happens  that  lighting  by  arc  Umps  ia 
the  most  simple  and  sti-aightforward  job  the  electrical  engineer 
ever  haa  to  face,  because  it  ia  not  complicated  by  any  great 
difficulty  in  designing  an  economical  conductor.     An  average 
arc  lamp  takes  about  10  amperes  with  50  volts,  or  uses  about 
500  watts  ;  or  taking  leases  into  account,   the  engines  in  an 
electric  light  station  muat  develop  nearly  a  horse-power  per  arc 
lamp.     Such  a  lamp  gives  an  illumination  of  rather  leas  than 
1,000  standard   candles,  and   for  aome  strange   and   obscure 
reason  is   often  described   aa   a  2,000-c.p.    lamp.      Now,    the 
conductor    necesaary   to    trausmit  the  current  along    a    row 
of    those   lamps   in    series   is    not   very  big,    for  the  current 
required  ia  small,  and  may  be  reckoned  at,  say,  £60  per  mUo. 
We  propose  to  employ  431  arc  lamj«.  which  wdl  require  about 
b2k  miles  of  wire,  coating  about  £3,160 — a  small  sum  compared 
with  the  rest  of  the  propoaod  expenditure  for  street  lighting, 
which  ia  about  £103.000.     The  only  difficulty  and  considerable 
expense  lies  in  providing  proper  conduita  for  the  wires,  but  of 
thia  more  preoontly.    Our  difficulties  begin  when  we  come  to 


the  installation  for  private  lighting  ;  for  the  street  incaad 
lamps  aro  worked  in  a  manner  similar  to  the  arc  light,  and 
no  trouble.  The  trouble  is  thia,  that  it  ia  very  difficult  to  ai 
both  the  bimpe  and  wires  so  that  the  brightness  of  the  lamps] 
any  given  house  shall  be  independent  of  the  number  of  lai 
which  may  happen  to  be  in  use  at  the  time.  It  is  by  no  means 
an  easy  matter  to  design  a  system  »o  that  the  lamps  all  over  a 
district  shall  be  e<jually  bright,  whatever  may  be  the  number  of 
lamps  alight,  or  however  their  tlistribntion  may  vary.  We  must 
add  Ui  thia  the  necessity  of  providing  for  extension  cheaply  and 
Bpoodily  to  meet  new  business,  nnd  this  without  interfering  with 
the  general  conditions  of  8upply^  so  tliat  the  problem  becomes 
still  more  complicated.  Happily,  however,  for  us,  the  people 
of  more  prtigreasive  countries  than  ours  have  accumulated  a 
couaiderablo  stock  of  experience,  not  so  much  as  to  what  ought 
to  be  done  as  to  what  should  be  loft  undone.  I  have  here  a 
curious  zigzag  curve,  which  is  called  a  load  curve,  and  shows 
how  the  number  of  lamps  varied  during  one  day  at  a  particular 
station  in  I^iudon.  It  does  not  profesa  to  be  an  average  curve  ; 
I  took  it  merely  because  it  was  the  first  T  happened  to  come 
across,  and  it  will  sen-e  perfectly  well.  By  following  out 
the  curve  yoti  will  bo  able  to  form  an  idea  of  the  habit«  of  the 
people  using  the  li^ht.  For  instance,  in  this  caae  the  average  time 
for  breakfast  is  clearly  8  ;  and  hardly  anybody  gets  up  before 
6,  or  goes  to  bed  after  1.  At  6  o'clock  in  the  afternoon  the 
ahopa  are  still  open,  and  some  people  are  having  dinner.  At 
8  o  clock  more  shopa  are  shut  and  people  are  finishing  dinner, 
for  the  tighta  begin  to  go  out  very  quickly,  and  continue  to  do 
Ro  up  to  1  o*cl(>ck.  The  first  duty  of  an  electrical  engineer  in 
designing  the  private  lighting  of  a  t<iwn  ia  to  attempt  to  oon- 
atruct  a  load  diagram  from  the  ktiown  habita  of  the  t>eople.  He 
has,  in  fact,  to  ctmduct  a  statistical  enquiry.  I  have  spent  a 
considemble  time  in  wandering  about  the  streets  in  the  evening 
to  see  how  the  ahfq)s  closed,  and  also  in  obsor\*ing  the  relative 
number  of  people  in  the  streets  at  different  hours  of  the  evening, 
I  pmphesy  that  the  Sydney  load  curve  will  differ  considerably 
From  the  curve  marked  in  blue  (which  is,  of  course,  a  London 
December  curve).  My  guess  ia  embodied  in  the  curve  shown. 
MaviuL;  settled  on  the  most  probnble  form  of  load  curve,  the 
next  point  in  the  investigation  is  to  decide  on  the  proper  number 
of  lamps  for  which  provision  should  be  made.  At  beat  the 
result  will  only  be  a  guess,  but  we  may  guide  ourselves  to  aome 
extent  by  ex|>crience  in  other  towna.  The  most  importaut 
loaatJti  we  can  learn  is  that  the  use  of  electric  light  ia  invari- 
ably rapidly  increased  after  the  mcana  of  supplying  it  have 
become  known  and  relied  on.  Conse<iuently  we  may  be  sure  that 
au  long  aa  we  do  not  attempt  to  force  an  outrago<ju8  immbor  of 
lam(»a  on  the  consumer,  we  are  practically  certain  aiwrner  or 
later  ti>  be  able  to  dispose  of  all  our  electricity.  The  question 
therefore  becomes  aimplificd  to  the  following  :  At  what  point  in 
making  jirovtsion  for  future  requirementa  will  the  Oipitaliaed 
interest  on  fixed  capital  l^uconio  equal  to  the  extra  oul' 
required  in  extenaion.  For  inatauce,  suppose  we  havi 
tUatrict  in  which  we  discover  by  a  canvass  that  10,000  lai 
will  bo  immeiliately  absorbetl  with  a  pr<«pect,  aay,  of  50,000  in 
tive  ywirs'  time.  The  i|uostion  ia,  how  far  will  it  pay  ua  to  go 
in  [>roiiding  for  the  future  from  the  very  commencement  ? 
fKight  we  Ut  provide  for  30,000  or  30,000  lampa  ;  or  will  it  pay 
simply  t<»  provide  for  the  immediate  re<piirementa  and  allow 
the  future  to  look  after  itself  i  Now  when  we  have  to 
deal  with  under^^iround  nmdea  of  distribution  the  expense 
of  pTdling-up  and  laying  down  fuotways  is  pretty  much 
the  same,  however  uften  it  haa  been  done,  and  we  may  regard 
extension  of  exiatini;  conductors,  whether  iji  weight  or  length, 
as  very  nearly  as  oxpensivo  a  jirocesa  aa  the  first  laying,  conse- 
quently 1  say  wherever  it  ia  intended  toemj)lf»y  an  underground 
aystem  it  will  be  aound  financial  policy  to  my  mains  of  several 
times  the  capacity  of  the  inmie^liat^*  demand.  I  cimsider  that 
if  the  cables  are  continuously  insulated  it  will  i>ay  to  put  them 
down  for  about  three  times  the  actual  demand,  but  if  they  aro 
of  bare  copper  everything  will  depend  on  the  details  of  the 
system.  Now,  by  taking  the  number  of  houses  in  the  various 
districts  of  Sydney,  and  making  liberal  use  of  the  imagination, 
Colonel  Cracknell  and  I  have  arrived  at  the  conclusion  that  we 
might  begin  by  making  proviaifm  for  the  aimuItanoouB 
supply  of  electricity  ta  10,000  lampa.  Thia  meana  that  we 
may  idlow  our  cuatomera  to  wire,  say,  14,000  lampa, 
because  experience  ahowa  that  at  the  very  moat  there 
aro  never  more  than  70  per  cent,  of  lampa  in  use  at  onoe. 
This  ia  particularly  the  caae  if  current  ia  charged  for  by  meter, 
because  ]>eopIe  are  careful  to  turn  out  the  lampa  they  don't 
want,  find  ao  reap  one  of  the  chief  benefits  of  electric  lighting  ; 
whereas,  if  the  lamps  are  paid  for  by  aaaeaament  of  so  much  per 
lamp  per  annum,  people  are  wasteful  under  the  impiession  that 
they  are  getting  their  money's  worth.  No  idea  could  be  more 
fallacious.  If  a  thing  ia  wasted  it  ia  gone,  and  somebody  haa  to 
pay  for  it.  The  aomebody  ia,  of  course,  the  consumer  himself 
m  the  long  run,  both  directly  in  that  he  haa  to  pity  a  higher  rate 
than  ho  otiierwise  need  ;  and  indirectly  in  that  the  higli  price 
keepa  other  people  out  of  the  syatem.  Supply  by  meter  ia, 
in  fact,  an  essential  feature  of  a  good  system  ;  and  the  electric 
meter  is    not   likely   to   follow   the  gas   meter  in   gaining  a 
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provorbi&l  faculty  for  duplicity.  The  public  have  this  anfe- 
^uAfil — that  the  electric  meter  can  be  tested  in  a  few  niinuttis  At 
any  time,  and  at  a  merely  nomiiml  expense,  and  that  without 
diaarTAH^f;  any  of  the  connections,  or  interfering  with  the 
fixtures  in  any  way.  H:iving  decide<l  on  the  number  i»f  Uni|>ii, 
and  the  loud  curve,  it  is  now  possible  for  us  to  ci>naider  the 
raiiuus  lyBtema  of  distribution  that  are  in  use  at  tlie  present 
time.  Aa  I  remarktKl  before,  the  whole  prohlein  ia  the  problem 
of  distribution.  How  are  we  to  get  our  electricity  tu  the  hhni|>a 
without  losing  tuo  much  on  the  road?  It  will  help  ua  iti  eun- 
sidering  this  if  we  recollect  that  what  we  dislike  tuaing  ia  money, 
and  not  electricity.  An  American  engineer  once  told  me  that 
he  waa  economical  by  the  <h.<llar,  but  not  by  the  cual^  nnd  our 
oaae  ia  one  of  precisely  the  same  kind.  The  principles  uf  ecouo- 
mical  distribution  may  be  said  to  be  reducible  to  the  following 
ralea :  The  energy  must  be  transmitted  by  as  smalt  a  circuit 
aa  poaaible,  and  the  mains  must  be  of  such  a  size  that  the  losa  of 
money  by  waate  of  electric  energy  is  e^iual  tu  the  loas  in  interest  on 
money  expended  in  copper  when  the  cimiluitH  are  largo  enough 
to  take  more  copper  if  necessary.  Many  Ublcs  have  been 
given  tu  help  in  such  calculations,  but  my  experiuuco  has  bean 
that  the  best  way  is  to  find  by  trial  when  the  limit  ia  reached, 
and  for  this  Prof.  Forbes's  tables  reiuler  invaluable  assistance. 
The  data  for  the  solution  of  the  problem  .ire,  however,  unfortu- 
nately ruther  vague.  We  require  to  know  tho  nnnual  value  of 
a  hurse-iKtwer,  or,  rather,  the  o^st  uf  pruducttoti  of  a  horse- 
power, for  a  year  at  the  terminals  of  the  dynamo.  Here  we 
can  «:mly  be  guided  by  experience.  I  have  taken  £13  as  abuut 
the  annual  value  of  ahorao-powcr,  and  then  adjusted  my  calcula- 
tions afterwards  by  the  price  of  a  horse-power  thus  provisionally 
worked  out.  It  is,  in  fact,  like  a  good  many  uther  pntblema,  a 
case  of  successive  approximation.  Another  datura  is  retiuisita 
in  the  interest  and  depreciation  on  the  mains  and  cables.  After 
considerable  thought  it  turned  out  that  the  beat  value  to  allow 
Uy  at  between  8  to  9  per  cent.  On  these  data  the  best  sizes  of 
all  the  wires  re<iuired  have  been  calcukted.  This,  of  course, 
involved  the  prescribing  of  an  arbitrary  distribution  of  lamps, 
and  ac>  the  result  of  the  calculaHon  will  bo  snme  extent  depend 
on  the  agreement  found  between  the  way  the  lamps  are  absorbed 
in  practice,  and  the  way  in  which  I  have  itna;^nued  them  to  be 
absorbed  in  making  the  calculation.  The  result  of  the  calcula- 
tion ia  that  I  know  now  pretty  well  how  much  every  item  of 
expenditure  will  be  per  lamp,  and.  conse^^uently,  I  can  modify 
the  scheme  in  any  required  way,  and  still  be  able  to  give  a  very 
dote  estimate  without  any  exceaaive  calculation.  One  of  tho 
nmple  achemes  I  worked  out  was  tor  &,000  lamps  in  tho  district 
mcoitioned  before — ^22,  the  northern  end  of  the  city,  on  a  tow* 
pressure  continuous-current  mode  of  distributiun,  and  5,000  on  n 
high-preasure  transformer  system  for  the  poorer  part  of  the  town, 
axul  none  at  all  for  tho  Uaymarket  end,  which  will,  of  course,  be 
one  of  our  best  blocks.  I  hope  and  expect  that  a  cimvasa  will  take 
place,  for  though,  of  course,  it  is  not  utterly  to  be  depended  on, 
it  is  a  help,  and  may  lead  to  the  adoption  of  quite  a  different 
system.  I  will  now  briefly  indicate  tho  various  systems  we 
have  at  our  disposal.  They  may  be  roughly  divided  into  two 
classes.  In  one  of  them  economy  is  arrivotl  at  by  using  largo 
machines,  and  generally  by  keeping  things  simple.  The  other 
depends  on  getting  over  losses  in  transmisaion  by  using  high- 
preasure  currents  and  submitting  t^f  the  loss  incurred  in  trans- 
forming these  currents  t^j  others  of  low  pressure.  In  tlie  tirst 
way  we  lose  money  in  waste  of  energy  in  the  mains  and  in 
interest  un  buried  capital  ;  and  iu  the  second  we  lose  through 
the  waste  of  energy  in  the  transformer,  vihme  '*  all-day  "  effici- 
ency is  by  no  means  what  wo  could  deaire.  It  is  generally 
admitted  that  if  a  district  is  a  favourable  one,  or  if  nearly  every 
house  will  take  tho  light,  then  the  direct-current  low-pressure 
system  ia  the  best ;  while  if  wo  havo  to  cany  out  wires  a  long 
way  for  our  customers,  then  the  transfonner  plan  is  tho  best. 
Exactly  where  the  point  of  e^[mU  advant^ige  lies  is  still  doubtful, 
but,  aa  a  pure  matter  of  personal  opinion,  I  am  inclined,  on  the 
whole,  at  the  present  date,  to  give  the  greater  favour  t<i  the 
low-preasure  system.  We  know  now  what  was  not  known  a 
year  ago,  that  the  public  will  take  to  the  electric  light  in  a 
very  favourable  manner,  and  conse(]uently,  in  designing  a 
system,  iust  as  in  designing  mains  and  feeders,  we  are 
justified  m  looking  ahead.  Another  great  advantage  of  the 
low-pressure  system  ia  its  groat  safety  as  far  as  life  goes, 
tho  ease  with  which  it  can  be  combined  with  a  partial 
system  of  storage,  and  its  great  future  as  a  source  of 
power.  During  the  dnytmie  a  certain  amount  of  machinery  in  u 
central  station  has  always  to  bo  kept  going  to  supply  stray 
lighta,  and  the  cost  of  this  daywork  is  only  olightly  increased 
by  increasing  the  output.  Interest  and  depreciation  go  on  just 
the  same  whether  the  machinery  is  running  ur  not,  and  oonae- 

rDtly  any  current  that  can  be  sold  in  the  daytime  brings  in  an 
o«t  net  profit.  I  have  heard  it  argued  that  a  lighting  com- 
pany shoula  content  itself  with  lighting,  but  this  is  un  examina- 
tion a  mere  ipst  dixit^  for  what  tho  company  sells  is  electrical 
energy,  and  it  has  not,  and  ought  not,  ia  have  any  say  as  to 
what  the  ctmsumer  does  with  this  energy  once  it  has  passed  the 
meter  and  become  his  property.  There  is  no  doubt  that  any 
industry  requiring  intermittent  power  oan  obtain  this  with 


extraordinary  convenience  and  economy  by  tho  use  of  electricity. 
Where  the  power  is  required  continuously  the  advantages  are 
not  so  obvious.  I  propose,  therefore,  to  give  a  short  explana- 
tion of  some  points  in  the  distribution  of  electrical  energy  by 
means  of  the  low-pressure  system.  Everything  depends  on  the 
fact  that  for  good  lighting  the  lanqw  ought  never  to  be  supplied^ 
with  a  current  of  more  than  2  per  cent,  above  or  below  the 
normal  pruBSuro.  Now,  turning  on  lamps  in  obedience  to  a 
wcU-knitwn  law,  is  a  process  which  reduces  the  pressure  at  the 
lamps.  So  that,  for  instance,  if  a  {terson  is  burning  one  lump 
only  he  may  have  a  pressure  of  102  volts,  say  ;  while,  if  he 
turns  up  1,000  more  lamps,  the  pressure  may  fall  all  round  to 
98  volts,  and  these  limits  should  not  be  exceeded.  If  the 
pressure  gets  much  above  102  volts  tlie  lamps  soon  wear  out, 
though  they  give  a  tine  li^ht;  and  if  the  pressure  falls  much 
below,  say,  98  volts,  the  light  grows  dim.  Now  electricians  know 
tliat  the  variations  of  pressure  in  a  system  depend  almost  entirely 
on  tho  size  of  the  conducting  wires,  being  great  if  the  wires 
are  small,  and  vice  t'crsd.  But  we  have  already  seen  that  for 
economy  of  mains  a  certain  condition  has  to  be  fulfilled 
as  to  the  size  of  tho  mains,  and  the  economical  condition  is  not 
necessarily  satisfied  at  the  same  time  as  the  cciudition  enfor 
by  the  4  per  cent,  allowable  variation  of  pressure.  In  fact,  WB 
may  design  our  mains  economically  and  still  not  introduce  I 
groat  a  variation  of  iiressuro  up  to  distances  between  600  yard*] 
and  850  yards  from  tho  station,  according  to  local  circum- 
stances. If  we  wish  to  go  further  than  this  the  system  bocomea 
economical  in  itself,  but  nr)t  necessiirily  more  economical  than 
a  transfonner  system.  Again,  on  references  to  the  load 
diagnim,  you  will  observe  that  the  hours  of  maximum,  or  any- 
thing like  muxinmm  demand,  arc  very  few,  and  consequently 
wo  must  recollect  in  all  our  arrangements  that  we  must,  by 
hor>k  or  by  crook,  provide  plant,  a  great  portion  of  which  will  not  i 
stand  idle  for  tlie  greatest  part  of  the  day.  Probably  the  best" 
solution  of  all  the  dilticulties  is  to  be  found  in  the  storage 
battery,  which  can  be  used— firstly,  as  an  adjunct  to  the 
central  station  for  the  purpose  of  taking  the  extra  load  during, 
say,  two  hours  jier  day,  and  so  save  moving  plant ;  ana, 
secondly,  as  a  nucleus  for  districts  outside  the  half-mile  radius. 
In  this  second  case  the  batteries  can  be  charged  at  tho  nuclei  or  j 
sub-stations  by  high-pressure  currents  from  the  main  stations,  i 
and  then  can  bo  discharged  into  the  network.  The  battery  j 
is  thus  practically  not  ao  much  a  storage  of  power  as  a  trans* 
former  from  small  currents  of  big  pressure  (involving  economy 
of  niftins)  to  large  currents  of  pressure  suitable  for  lamps.  Now 
for  the  drawbacks  to  this  system.  The  loss  of  transformation 
may,  I  think,  be  taken  at  some  15  per  cent.  The  deprecia- 
tion on  this  part  of  the  plant  is  also  heavy — as  much  aa 
10  per  cent. — and  the  first  cost  is  large.  The  first 
person  to  use  a  system  of  this  kind — charging  at  high  and  dis- 
charging at  low  pressure — was  Mr.  Crompton.  I  have  on  the 
board  a  diagram  of  another  very  interesting  mode  of  using 
secondary  batteries,  at  present  in  use  by  the  Chelsea  Company. 
This  system  is  due  U*  Mr.  King,  and  consists  partially  of 
lotteries  used  as  trnnsformers,  partly  as  batteries  used  for 
Htorage,  and  partly  by  a  very  interesting  dynamo-motor  trans- 
former, with  an  eflicioncy  of  BO  per  cent,  usotl  to  help  during 
times  of  heiivy  load.  Before  leaving  this  system  it  is  fair  to  say 
that  I  have  recently  received  a  letter  from  an  English  engineer, 
iu  whom  1  place  great  reliance,  advising  me  to  eschew  batteries 
in  every  shape  and  form.  The  advantage  of  the  use  uf  three 
wires  instead  of  two  would  take  me  too  much  into  detail,  and, 
therefore,  I  will  merely  show  a  diagram  of  cc»nnections.  The 
three-wire  system  is  the  one  on  wliicn  my  calculations  have  been 
based  ;  but  if  we  neglect  tho  inconvenience  of  complexity,  there 
may  be  an  advantage  in  five,  or  oven  seven-wire  systems.  In 
fact,  these  systems  save  copper  at  the  expense  of  increased. 
regulating  apparatus.  1  am  not  sure  that  economy  of  copper  > 
cannot  be  carried  too  far ;  for,  after  all,  it  is  about  the 
best  asset  in  an  electric  installation.  It  has  already  been 
stated  that  wo  propose  to  light  the  poorer  parts  of  the  town  by 
means  of  alternate  curreuts  and  transformers.  The  same 
dynamos  will  light  the  street  lamps  on  either  the  Westinghouse 
or  Thomson-Houston  systems,  between  which  I  find  it  hard  to«| 
decide.  One  of  the  latest  developments  refers  to  the  use  of' 
alternating  currents  for  dense  instead  of  scattered  lighting.  In 
this  system  tho  alternators  are  run  parallel  (a  novel  accom- 
plishment) and  the  transformers  are  large,  and  are  also  in 
parallel — tho  alternating  current  being  fed  into  the  supply 
network  from  them.  This  system  depends  for  its  success  oa  , 
arrangements  for  putting  the  conductors  in  and  out  as  required, 
and,  I  fancy,  has  a  considerable  future  before  it.  It  does  not 
lend  itself  to  power  purposes,  however,  with  any  degree  of 
readiness,  and  difficulties  will  arise  with  the  feeders  of  the 
network  if  they  have  to  grow  to  anything  like  three  square 
inches  of  section.  These  difficulties  may  very  well  lead  tO' 
necessary  reconstruction  of  culverts,  and  it  is  an  oxpenaivo  i 
operation.  Another  system  is  that  used  by  one  of  the  London 
companies.  A  very  large  station  is  erected  on  a  convenient  and 
cheap  sit^,  with  good  facilities  for  coal,  water,  etc.  The  current 
dovelopod  there  is  sent  at  enormous  pressure  through  peculiar 
cables  to  a  tranaformer  station  in  tho  centre  of  the  system  of 
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lamps,  this  stntion  acting  to  the  others  aa  a  central  atation. 
l-#et  us  turn  to  the  question  of  whether  oloctric  hght  wurk 
fchould  be  done  by  the  municipality  or  by  the  enterprifio  of 
private  companies.  The  newspapers,  I  observe,  have  rather 
favoured  the  latter  course  ;  but,  aa  a  matter  of  fact,  they  are 
wrong  in  doing  so,  from  the  business  point  of  view,  as  I  can 
very  easily  show.  The  argument  of  those  who  think  that 
electric  lighting  should  nut  bo  undertaken  by  the  municipality 
is,  as  far  aa  I  can  make  out,  as  follows  :  It  rests  on  a  dogma 
that  a  public  body  is  not  entitled  to  compete  with  private  enter- 
prise. To  the  ordinary  citizen^  however,  it  is,  I  take  it,  a 
matter  of  complete  indifference  who  supplies  the  commodity  in 
question,  so  long  as  it  is  supplied  with  the  maximum  tidioiuncy 
and  at  the  minimum  coat.  Ic  ia  often  stated  that  a  public  body 
cannot  work  a  commercial  scheme  with  the  success  (tf  a  private 
company  ;  but  that  there  ia  any  real  reason  for  this  I  deny,  be 
the  fact  what  it  may.  The  central  authority,  in  fact,  controls  a 
good  many  industries,  some  of  which,  at  all  ovonta,  such  aa  the 
telegraphs  and  telephones,  will  compotu  in  economy  and 
efficiency  with  similar  systems  in  any  ctmntry  in  the  world. 
Setting  aside  matters  of  sentiment,  or  conclusions  arrivad  at 
by  a  priori  reasoning,  wo  have  merely  U*  eucpiire  whether  or  not 
the  public  will  be  better  served  by  leaving  tho  electric  light  in 
the  hands  of  tlie  City  Cuuuci!.  I  understand  tlmt  some  people 
think  that  the  public  lighting  should  bo  undertaken  by  the 
Council,  but  not  the  private  lighting.  The  fact  is,  howovnr, 
that  the  cost  of  taking  up  the  streets  is  so  great  that  unless 
the  same  conduits  can  bo  used  for  the  two  syatems,  each  is 
burdened  with  a  large  and  uiaieceswiry  expense.  Add  to  this 
that  the  stations  would  require  to  bo  doubled  iu  number,  and 
tho  expoiiso  of  supervision  also  doubled,  and  you  will  perceive 
that  tho  position  that  one  body  is  to  do  the  public  and 
another  the  private  lighting  is  Bnancially  out  of  the 
question.  Whether  a  district  be  lighted  by  tho  Council  or  by 
a  company,  the  whole  of  the  lighting  must  be  on  one  syHtem,  or 
an  unnecessary  waste  is  incurred.  It  has  never,  I  think,  hcon 
suggested  that  the  Council  should  establish  gas  works  simply  for 
street  lighting,  or  water  works  solely  for  street  purposes,  and 
the  proposal  to  start  an  electric  eystem  merely  for  street  lighting 
can  only  be  baaed  on  a  misapprehension  of  th«  facta  of  electrical 
engineering.  We  may  assume,  then,  that  financially  we  are 
compelled  either  to  undertake  all  the  lighting  or  none.  Now* 
supp<>8e  it  is  decided  t<i  hand  a  given  section  of  the  town  over  to 
a  private  company,  what  measures  will  you  take  tu  ensure  that 
the  company  does  not  secure  a  monopoly '?  In  the  first  place  yuu 
will  limit  its  tenure.  Result — a  higher  price  for  tho  commodity  it 
sells.  You  will  enforce  it  to  keep  its  price  below  a  certain  maxi- 
mum. Result — you  will  not  reap  any  benefit  from  current  inven- 
tions or  new  and  improved  systems  of  management.  Suppose  you 
grant  two  companies  right  over  the  saniB  districts.  Then,  as 
before,  unnecessary  expense  will  be  incurred,  for  each  company 
will  have  its  own  mains,  and,  perhf^pa^  different  and  bicon- 
venient  systems.  In  the  end,  of  course,  the  Cf)nsumer  must 
pay  for  this.  My  argument  is  exactly  this  :  If  you  take  safe- 
guards to  prevent  the  creati(m  of  a  monopoly,  then  as  a  business 
speculation  tho  enterprise  is  not  so  good,  and  greater  profits 
must  be  jtromiaed  to  tempt  the  investor.  These  profits  must 
H  ultimately  come  out  of  the  citizens'  pocketJi.  This,  to  my  mind, 
^B  amounts  to  a  demonstration  that  the  service  can  be  more 
^"  econoniically  carried  out  by  the  Council  than  by  private 
I  enterprise. 

■    qu( 


NOTTINGHAM. 


ELECTRIC  UGHTING  OF  THE  BOROUGH. 


I 


At  the  meeting  of  the  Town  Council  on  Monday,  tho 
question  of  lighting  the  town  electrically  was  debated. 

▲Idermaa  Sir  Jolm  Tnrney  introduced  a  report  oi  a  special 
committee,  which  recommended  that  the  Corporation  snould 
undertake  tho  lighting  of  Nottingham  by  electricity,  and  that  the 
committee  should  be  empowerea  to  obtain  sijecificationa  and  esti- 
mates for  the  purpose.  He  said  that  it  was  something  tike  four 
years  since  tho  committee  was  formed.  They  had  considered  the 
dealrability  of  lighting  up  the  greater  part  of  tho  town  with 
electricity.  Many  peoplo  had  complained  of  their  slowness,  but  he 
thought  that  tho  committee  had  gained  considerable  experience 
by  the  slowness  with  which  they  had  proceeded.  During  the  four 
years  considerable  improvement  had  been  mode  in  electric  lighting 
all  over  the  world,  and  they  had  the  advantage  of  the  experience 
of  others.  Thov,  during  that  time,  had  al^o  had  the  advantage  or 
disadvantage  of  the  experience  and  opinions  of  experts,  which  had 
been,  as  tnev  might  expect  them  to  be,  very  conflicting.  One 
advised  one  thing,  another  another,  one  high  prewure,  another  low, 
one  large,  another  small  installations.  It  now,  however,  seemed  to 
them  that  an  attempt  should  be  mode  to  light  a  part  of  the 
borough  with  tho  electric  light.  The  committee  thought  it  wise 
and  prudent  that  thoy  should  start  on  moderate  lines,  and  thoy 
did  not  advise  anything  beyond  that  a  mod  crate- sized  iustallatian 
should  be  put  down  to  start  with.  He  ought  to  have  said  that  in 
tho  earlier  consideration  of  the  question  ofa  provisional  order  they 
thought  it  advisable  bo  hand  over  the  wosk  to  electrical  engineers. 


to  a  syndicate  or  company,  bat  they  had  since  mode  enquiries  all 
over  the  country,  and  they  had  come  to  the  conclusion  that  it  was 
better  to  keep  the  lighting  of  the  town  in  the  hands  of  the 
Corporation,  They  now  asked  permission  to  light  up  a  section, 
a  central  part  of  the  town,  at  a  cost  of  £25,(XK)  or  £30,000,  to 
obtain  Hitecificutions  giving  them  tho  necessary  details  as  to  what 
thoy  would  require  to  light  up  a  certain  area  which  they  would 
then  bring  to  the  Council  for  confirmation  or  otherwise,  Thay 
did  not  intend  to  proceed  without  first  consulting  the  Coaacii, 
but  they  thought  that  tbev  had  arrived  at  a  sto^re  wheOi  aft«r 
deciding  on  a  certain  area,  they  might  ask  for  tenders. 

Alderman  Sands  bad  great  pleasure  in  secoodiag.  Ho  said 
that  while  there  were  many  differences  of  opinion,  one  OTthegentle* 
men  consulted,  who  could  be  thoroughly  trusted,  was  in  lovoar 
of  small  installatione  scattered  over  the  town,  and  worked  at  a 
low  pressure. 

Mr.  liUcoa  asked  whether  a  short  time  ago  the  CoudcU  hod  not 
asked  for  tenders,  and  tenders  hod  been  sent  in  ? 

The  Town  Clork  said  that  was  so,  and  the  committee  reported 
to  the  Council. 
Bfr.  Lnoaa  askerl  if  the  tenders  had  been  before  the  (ktuncil  ? 
Tho  Town  Clerk  said  that  was  not  tho  usual  procedure.  The 
committee  reported  that  they  hud  come  to  tho  conclusion  that  the 
whole  of  the  tenders  were  unsatisfactory,  and  the  Council  resolved 
to  authorise  the  committee  bo  employ  such  professional  assist&noe 
ae  would  enable  them  to  report  to  the  Council  what  action  should 
be  taken. 

BCr.  Lncaa  said  that  was  an  imjxjrtant  question,  which  should 
be  very  carefully  considered.  It  required  more  consideration  than 
could  be  given  to  it  that  morning.  Thoy  were  asked  to  assent  to 
the  principle  that  the  Corporation  should  itself  undertake  the 
electric  lighting  of  the  town,  and  to  do  bo  without  discussion. 
Before  they  did  so  thov  should  6nd  out  whether  it  was  possible  Co 
induce  private  individuals  to  do  so.  He  was  informed  that  a 
company  was  formed,  the  directors  of  which  were  shrewd  bumnoM 
men,  and  that  they  were  willing  to  risk  their  money  upon 
what,  after  alt,  was  but  a  speculation.  He  thought  that  if 
they  could  find  private  individuals  to  risk  their  own  money, 
they  should  not  risk  the  money  of  the  ratepayers  io 
hazardous  enterprises.  The  town  clerk  had  told  theoa  that 
the  committee  had  reported  that  all  the  tenders  were 
unsatisfactory,  but  he  submtttod  that  the  tenders  should  be 
open  to  every  member  of  tho  Council  to  see  for  themselves,  and 
that  the  matter  should  be  adjourned  until  every  member  hod  an 
opi)ortunity  of  seeing  the  tenders.  He  was  told,  and  he  spoke 
from  authority,  that  one  of  the  tenders  for  the  lighting  of  the 
town  was  a  most  satisfactory  one,  and  ho  know  that  to  his  mind 
it  was  a  moat  satisfactory  one.  He  believed  that  they  were 
willing  to  share  all  profits  above  7  per  cent.  He  thought  that  if 
that  tender  was  open  to  the  members  of  the  Council  they  would 
hesitate  a  very  long  time  before  they  would  embark  the  ratepayers 
and  venture  their  money  in  such  an  undertaking.  Ho  moved  that 
the  matter  be  adjourned  to  tho  next  monthly  meeting,  and  that 
the  tenders  which  hod  been  received  should  be  open  to  the 
members  of  the  CounciL 

Ur.  Elbome  seconded  the  amendment,  in  order  that  the  feeling 
of  members  might  be  tested.  He  thought  that  as  the  Council  had 
taken  upon  itself  the  whole  of  the  responsibility  of  either  adopting 
electricity  for  lighting  the  town,  or  not,  they  ought  to  have 
the  advantage  of  looking  at  all  the  tenders,  and  passing  individual 
judgment  upon  those  that  had  been  sent  in,  ana  see  upon  what 
terms  companies  would  supply  them.  If  it  were  true  that  there 
was  a  company  ready  to  share  all  profits  on  capital  after  7  per 
cent,  had  been  realised,  it  seemed  to  nim  it  would  oe  better  to  let 
those  people  have  the  venture  and  for  the  Corporation  to  share 
their  profits. 

Ur.  Pyatt  said  that  whether  the  town  should  have  the  supply 
of  electricity  in  its  own  hands  or  let  tho  supply  to  a  company 
scarcely  required  one  moment's  thought.  Why  should  the 
Corporation  have  bought  the  gas  and  water  concerns  if  they  were 
going  to  allow  someone  else  to  pull  up  their  streets  and  do  as 
thoy  liked  in  order  to  put  down  a  supply  of  electricity?  The 
course  recommended,  to  allow  some  company  to  come  into  tho 
town  to  supply  the  light,  woa  moat  mistaken.  The  company  saw 
they  were  going  to  make  some  profit  or  thoy  would  not  risk  their 
capital  in  the  undertaking,  and  he  contended  that  electric  light  ought 
to  be  supplied  at  the  cheapest  rate  without  any  middleman's  profit 
to  come  in.  The  electric  lighting  of  the  borough  ought  to  be  taken 
up  with  spirit  now,  because  the  time  had  come  when  the  whole 
question  should  be  dealt  with  in  a  brood  manner.  He  did  not 
believe  in  publicly  opening  tenders,  because  ho  thought  it  was  not 
fair  to  bring  those  oocuments  before  tho  Council  when  there  was 
no  intention  of  acting  u[>on  thom.  A  considerable  number  of 
people  were  anxiously  anticipating  the  action  of  the  Council  in  the 
matter.  What  was  their  position  in  regard  to  that  committee  ? 
It  WAS  appointed  on  the  understanding  that  some  sort  of  powers 
should  be  given  to  them  to  emjuiro  mainly  as  to  the  best  means  of 
preparing  the  way  towards  adopting  the  electric  light.  Was  that 
committee  now  to  be  re-formed  into  a  permament  committee  to  buy 
plant  and  erect  machinery  and  sell  the  electric  light?  That  was  a 
most  important  question  and  one  that  ought  to  have  consideration. 
The  general  feeling,  he  thought,  was  that  one  committee  ought  to 
have  in  hand  the  lighting  of  the  town,  and  not  two. 

Mr.  T.  Hardy  asked  whether  it  was  reasonable  for  them  as 
representatives  of  the  ratepayers  to  allow  those  **  keen,  shrewd, 
business  men  "  of  whom  Mr.  Lucas  had  spoken  to  go  and  take 
those  profits  away  from  the  town,  and  whether  they  were  doing 
tho  ratopayora  a  good  turn  by  allowing  thom  to  come  into 
the  borough  and  experiment.  In  his  opinion  the  period  of  experi- 
I  ment  with  electricity  for  public  purposes  had  passed  by.      He 
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tbonffht.  further,  that  tho  time  had  como  whon  the  Corporation  of 
Koitingboui  fihould  take  n  ptep  in  eimiltir  directions  to  those  taken 
io  other  towns.  He  was  of  opinion  they  had  derived  all  the  prolit 
Umr  ooaM  hope  to  do  from  the  experiments  of  other  towns  and 
TmnoQa  eleotncal  companies,  and  now  they  ought  to  take  a  step 
forward  and  do  something  on  their  own  account,  and  say  to  these 
**  Ie09II,  shrewd,  business  men  "  that  they  did  not  want  their  int«r- 
forenoe  in  the  town's  affairs. 

Mr.  T.  Baattoy  said  that  In  his  opinion  Mr.  Hardy  had  been 
thraabiog  a  dead  horse.  He  thought  the  clause  inserted  in  the 
Act  of  Parliament  distinctly  stated— at  least,  if  it  did  not,  that 
w«a  the  feeling  expressed  by  the  town  clerk  at  the  time — that  thoy 
tbflinMlves  were  jfoing  to  get  powers  to  deal  with  the  question,  so 
thAt  if  any  private  company  came  into  the  town  the  C  orfioration 
woald  be  able  to  make  terms  with  them.  Every  large  town  must 
DOW  Co  a  certain  extent  go  with  the  timei,  and  other  large  towns 
had  not  taken  the  (luestion  of  electric  lighting  altogether  in  their 
hands  It  was  a  question  whether  the  Nottingham  Cor|>oriition 
■boald  take  the  matter  entirely  in  their  handa  ur  dictate  terms  Lo 
thoee  who  wubed  to  come  in,  but  they  had  the  experience  of  the 
past  that  it  wa«  best  for  them  to  deal  with  their  own  streets  in  the 
matter  of  putting  down  pipoe,  interfering  with  drains,  and  matters 
of  that  sort.  It  was  a  most  important  question,  and  one  that 
ought  to  be  thoroughly  ventilated. 

Sir.  A,  Browaaword  6eoon<.Iod  the  adoption  of  the  report,  saying 
he  did  not  see  any  use  in  delaying  the  matter  at  its  present  stage. 
When,  later  on,  they  got  the  report  of  the  committee,  with  esti- 
mates  and  tenders,  it  would  be  time  to  discuss  those  details.  He 
pointed  out  that  there  waa  a  largo  amount  of  water  power  avail- 
able in  the  vicinity  of  Nottingham  that  could  be  utilised  for  the 
porpose  of  generating  the  electric  light.  He  would  be  glad  to  see 
it  atiiiaed.  and,  particularly,  ho  had  in  view  the  weire  at  Beeston 
and  at  Golwick,  because  it  had  been  ascertained  that  distance  did 
not  interfere  very  greatly  in  the  matter.  Tlieir  forefathers  in 
Nottingham  hod  given  thegas  and  waterxuppliosof  the  borough  over 
to  different  comfimnics,  with  the  reeult  that  tho  Corporation  now 
had  to  pay  £25, <J00  per  annum  more  than  was  necessary  for  annuities 
on  gaa  and  water,  and  he  was  afraid  that  if  they  were  to  allow  a 
private  company  to  have  the  electric  lighting,  they  might  in  the 
rntnre  be  in  pretty  much  the  name  box,  or  worse. 

The  amendment  was  then  put,  and  supported  only  by  Mr.  Lnoaa 
and  Mr.  Ubome,  and  the  original  reaoIuLion  was  carried  with  but 
one  dissentient — Mr,  Lucas. 


GLASGOW. 


THE  ELECTRIC  LIGHT  QUESTION. 
At  the  meeting  of  the  Glasgow  Town  Council  on  Dec.  3, 
the    minutes   of    the    Gas    Committee   and  of   the    Sub- 
Committee    on    Electric    Lighting    were    submitted,    as 
follows : 

"  The  sab-committee  had  a  conference  with  Rir  William  Thomson 
on  October  9,  at  which  Sir  William  ^aid  he  still  adhered  to  tho 
opinion  that  the  low-tennion  continuoua-curront  system  of  eloctric 
lighting  was  the  most  suitable  for  the  area  to  bo  suppliixl  by  the 
Corporation.  The  sub-commltlee  accordingly  resolved  to  adhere 
to  tne  minute  of  the  Special  Sub-Committee  on  Electric  Lighting 
of  April  2itb.  At  a  meeting  held  on  *28th  October,  *tlie  sub- 
committee agreed  to  recommend  that  Prof.  A.  B.  \V.  Kennedy,  of 
London,  be  engaged  to  act  as  consulting  electrical  engineer  to  tho 
Corporation,  for  the  purpose  of  working  out  a  complete  scheme  of 
maune  for  the  compulsory  area,  and  also  for  certnin  defiued  parts  of 
the  lighting  area  outside  the  compulMory  district,  including  the 
irrangement  of  the  nukchinery  and  plant  innide  the  central  station, 
the  preparation  of  the  necessary  apeciticationH,  and  the  superinten- 
dence of  the  worku  while  in  progresi^.'  From  the  minutoB  oi  theniib- 
committeo  on  IHth  November  and  25th  November  it  aii^ieai-ed  that 
the  offer  of  asitefora  central  station  had  been  accepted,  the  ground 
being  situated  at  the  corner  of  Waterloo- tttreet  and  Maina-street,  antl 
the  price  £3,000  over  and  above  the  feu-duty  of  £75.  Ts.  4d,  At 
another  meeting  *  there  was  submitted  and  read  the  report  which 
haa  been  obtained  from  Mr.  James  Muir.  C.A..  Glasgow,  and 
Mr.  James  Muirhead,  C.E.,  London,  of  the  investigation  which 
they  made  in  regard  to  the  business,  machinery,  and  plant 
belonging  to  Messrs.  Muir,  Mavur,  and  Coul^n,  Limited.  Tho 
sab-committee  having  oarefullv  considerwl  the  rci>ort,  resolved  to 
recommend  that  it  would  not  be  advisable  for  the  Corporation  to 
purchase  or  acquire  any  part  of  tho  bueinoHs,  plant,  or  machinery 
belonging  to  toe  company  upon  the  terms  indicated  by  the 
company.'  At  a  meeting  of  the  sub-committee  held  on  9th  October 
'  the  sub-committee  ugnin  had  a  conforenee  with  Sir  William 
Thomson  as  to  tho  best  method  of  electric  lighting  to  bo 
adopted  by  the  CorfKiriition  within  the  compulsory  area 
described  in  their  nrovisional  order,  and  alc^o  within  the 
various  districts  outslae  that  area  but  within  tho  limits  of  the 
munici(tality.  After  a  lengthened  and  exhaustive  conversa- 
tion on  tho  subject,  in  which  all  tho  momborR  present  took  part. 
Sir  William  Thomson  statet]  to  the  meeting  that  he  still  adhered 
to  the  opinion  which  he  formerly  exprc3>*ed  to  the  committee— 
viz.,  that  the  lowtension  continuous-current  system  was,  in  the 
whole  circumstances,  the  most  suitable  and  economic  method 
which  could  be  adopted  for  the  lighting,  not  only  of  the  com- 
pulsory area,  but  also  of  the  other  portions  of  the  city  within 
which  the  Corporation  might  hereafter,  from  tirao  to  time,  bo 
called  upon  to  supply  electricity.  The  sub-committee  accordingly» 
after  deliberatioD,  resolved  to  adhere  to  the  report  made  to  tho 


Town   Council   tn   the  minute   of  the  Special   Sub-Committoe  on 
Electric  Lighting  of  date  *27th  April  last.*  " 

After  a  stormy  discussion,  during  which  Mr.  ColaQohotm  moved 
a  direct  negative  to  tho  effect  that  tho  resolution  be  rescinded,  tho 
original  determination  to  employ  tho  low-tension  pyetein  wa?  con- 
trrmed  by  5S  votes  to  7.  BaUle  neming  f»crtincntly  remarked 
fchftt  there  was  little  use  in  employing  a  man  like  Sir  William 
Thomson  unless  they  followed  his  advice.  Sir  William  Thomson's 
opinion  was  summed  up  in  the  words:  *' There  are  great  poasi- 
bilities  in  the  high-tension  system.  But  that  was  for  the  future  ; 
and  as  they  were  bound  in  Glaseow  to  supply  electric  light  by  tho 
month  of  August  next,  they  could  not  wait  for  this." 


NEW  COMPANIES  REGISTERED. 


CoaneUy  Motor  Company,  lamlted. —Registered  by  Wynne, 
Holme,  and  Wynne,  40,  Chancery-lane,  W.C.,  with  a  capital  of 
£70,000  in  £1  shares.  Object :  to  carry  into  effoct  an  agreement, 
particulars  of  which  are  not  given,  for  the  acfiuisition  of  patents 
and  inventions  relating  to  motors  for  tho  haulage  of  tramway  car*, 
and  to  work  and  turn  to  account  the  same  in  any  part  of  the 
world,     Tho  firnt  subscribers  are  : 

Sharee. 

A.  Lafone,  J. P.,  M.P.,  Hanworth  Park,  Middlesex    ,„     1 

B.  Ellis,  Summersbury,  Shalford,  Surrey .,„,     1 

G.  H  Sprague,  Maiden,  Massachusetts,  U.S.A ,     1 

(;.  W,  H.  Ellis,  Shalford,  Surrey 1 

G.  F,  Miller,  Fall  River,  Maeaachusetta... 1 

R.  Wynne,  40,  Chan  eery -lane.  W.C ^    1 

There  shall  not  be  less  than  three  nor  more  than  seven  Directora. 
The  tirst  are  A.  Lafone,  M.P.,  C.  H.  Sprague,  E.  Ellis,  and  O. 
M.  Mellcr.  Qualitication,  £5<^.  Remuneratioti,  before  payment 
of  any  dividend,  £1,000,  with  an  additional  4  per  cent,  after 
payment  of  15  per  cent,  dividend,  5  per  cent,  after  *20  percent, 
dividend,  (i  percent,  after  payment  of  25  i>er  cent.,  7  percent. 
after  payment  of  30  ])er  cent.,  S  per  cent,  after  payment  of  35  per 
cent.,  9  per  cent,  after  payment  of  40  per  cent.,  and  10  per  cent. 
after  payment  of  45  per  cent.,  the  same  to  be  divisible. 

Henry  Walker  and  Son,  Limited.— Registered  by  T.  W. 
RoHciiier,  7,  Kly-place,  E.C,  with  a  capital  ot  £5O,(fO0in  £5share8, 
6,000  ordinary  and  4,000  preference.  The  objects  of  the  Company 
are  to  acquire  tho  businesses  of  ironfounders  and  ironmongers 
hitherto  carried  on  bv  Henry  Walker  and  John  George  Walker, 
trading  as  Henry  Walker  and  Son,  at  Uallowgate  Iron  Works, 
and  at  .'i5,  Westgate-road,  Newcastle-on-Tyne,  and  generally  to 
carry  on  business  as  heating,  ventilating,  general  and  electrical 
engineers,  plumbers  and  gosntters,  eto.   The  lirst  subscribers  aret| 

Shares. 

H.  Walker,  Jesmond-road,  Newcoatle-on-Tyne  1 

J.  G.  Walker,  13,  Haldane-terracc,  Newcastle 1 

J.  C.  (Jovor,  Priorsdale,  Clayton-road,  Newcastle-on-Tyne 1 

H.  Benson,  41,  Mosley -street,  Newcastie-on-Tyne  1 

.1.  McEwan,  29,  Race-street,  Newcostle-onTyne 1 

J.  G.  Benson,  12,  Grey-streot,  NowcoHtle-onTyne 1 

J.  J.  Foratcr,  Woodsloa,  Jesmond-roud,  Kowraatle-on-Tyne    ...     1 

There  shall  not  be  less  than  three  nor  more  than  seven  Directors. 
The  first  are  H.  Walker,  J.  G.  Walker,  J.  J.  Forster,  and  J.  C. 
Cover — all  of  Newcastle.  Qualification,  £250.  Homunoration  : 
Managing  Directors  (H.  Walker  and  J.  G,  Walker),  £400  and  £350 
respectively  ;  remuneration  of  ordinary  Directors  to  bo  determined 
by  tho  Company  in  general  meeting. 

"Lightning,"  Limited. — Registered  by  Slaughter  and  May, 
21,  Great  Winchester-fltreot,  E.G.,  with  a  capital  of  £3,000  in  £1 
r^bares.  Object :  to  acquire  real  or  personal  property  of  every 
description,  and  to  work,  develop,  and  turn  to  account  the  same  : 
also  to  establish,  print,  and  publish  news^tapers,  magazines,  and 
book?,  and  generally  to  carry  on  the  buaineas  of  printers  and 
publishers  in  all  Its  branches.  There  shall  not  be  loss  than  three  ^ 
nor  more  than  nine  Directors ;  the  first  are  to  be  ap[X)int^i  by  tho  J 
ffignatoriee  to  the  rnemorand  um  of  association.  Qualification. 
£100;  remuneration,  £100.  with  an  additional  sum  of  one-tenth 
of  the  net  protits  remaining  after  payment  of  10  [>er  cent,  dividend. 


CITY    NOTES. 

Oreat  Northern  Telegraph  Compansr. — The  reoeipts  for  tho 

month  of  November  were  £22,400. 
The    Western    ITnlon    Telegraph    Company   has    declared  a 

quarterly  dividend  of  li  (jer  cent. 

City  and  Sonth  London  Railway.— The  receipts  for  the  week 
ending  December  6  were  £810,  as  against  £806  for  the  week 
endinj;  November  29.  Tho  total  receipts  for  four  weeks  ending  on 
the  latter  date  were  £3,201. 

National  Telephone  Company. —The  Directors  have  declaredl 
an  interim  dividend  for  the  six  months  ending  October  31   at  thOi 
rate  of  6  |jer  cent   i.»er  annum,  less  income  baix,  on  the  first  and 
second  preference  shares,  and  at  tho  rate  of  5  per  cent,  per  annum, 
less  income  tax,  on  the  ordinary  shares. 

The  Commerolal  Cable  Company  announce  the  payment  on 
January  2,  1802,  of  the  usual  (luarterly  dividend  at  the  rate  of  j 
7  per  cent,  per  annum.     It  is  further  announced  that  the  drawinsi 
of  bonds  to  take  place  this  month  for  repoyment  in  Janaary  wiS 


aj^ain  beat  fche  maximum  of  £120,0CK).     The  outatanding  bonds 
will  thereby  be  nxluced  to  f20<>.00(>. 

Tbe  Ka«t«rn  Telegraph  Company  announce  the  payment  on 
January  14  of  iatorest  at  the  rat«  of  .Sd.  per  shuro,  lesA  income  tax, 
bein^  ti  por  cent,  per  annum  on  the  preference  shares  for  the 
quarter  ending  December  31  ;  and  the  usual  interim  dividend  of 
28.  Od.  uer  nharo  on  the  ordinary  shares,  tax  free,  iu  respect  of 
profits  for  the  quarter  ending  September  30. 

CompiULlea  of  tlio  Month. —The  following  electrical  companies 
have  be<;n  registered  durin^r  the  pa«t  month  : 

Bicester  Electricity  Supply  Company,  Limited,  £5  shares  £5,001) 

Connelly  Motor  Company,  Limited.  £1  nhares    70,fNM) 

Electrical  Finance  Corporation,  Limited,  £5  share?    1(X),OOU 

Globe  Electric  Company,  Limited,  £1  shares  10,000 

Isle  of  Wight  Electric  Lighting  Company,  Limited,  £1 

shares    1,000 

International    Electrio  Subway   C^ompany,   Limited,   £1 

shares   25»000 

Johannesburg  Lighting  Comi^any,  Limited,  £1  shares  ...  IdU.lMX) 

New  Motor  Byndicate,  Limited,  £10  shares  5,0U) 

National  Telegraph  Works  Company,    Limited,  £5  and 

£1  shares 5,000 

Patent  Electromagnetic  Clock  Syndicate,   Limited,    £1 

shares    25,(MX) 

Railway   Electrical  Fog  Signal  Syndicate,  Limited,  £1 

shorea 25,000 


PROVISIONAL  PATENTS,  1891. 


20807. 
20814. 
082r>. 
120827. 
20830. 
20637. 

20840, 
20864. 

20865. 

20886. 

20900. 
20913. 

20922. 
20924. 

20930. 

20933. 

20936. 

20969. 
20970. 

20972. 


NOVEMUKR   30. 

An  automatic  eleotrle  dUo  vote  reoonUns  and  oonntlng 
maohlne.  Walter  linjuti  ami  \Vi!Itam  Frederick  Lewis* 
11,  (»>ueon  Victoria-street,  London, 

Slmultaneoas  telegrapby  and  teUphony.  John  Morgan 
Richards  and  Johnston  Stephen,  46,  Holborn-viaduct, 
London. 

Improvements  In  the  tnaulatlng  or  covering  of  or  for 
eleotrloal  cables.  Konry  Edmunds  and  (ieorge  Kdward 
Preeco,  47,  Lincoln'ttinn-fiolds,  London. 
Improvemanta  In  eleotrle  lighting  attaohmenta  for  g&a 
burners.  Ihwid  James  Quinn  and  Paul  Walter  HofTmann, 
65,  Chancery-lane,  London. 

Improvements  In  eleetrlo  safety  lamps  for  mining  and 
other  purposes.  Ernnt  Bt^hin  and  Ernest  Bailey,  57, 
Cheapside,  London. 

■xtraotlag  gold  and  silver  from  sea-watsr  by  electro- 
lysis. Charles  Hyatt  Woolf,  Arthur  Eugene  Hayman, 
and  Alexander  Denon  Kuahton  Jameson,  78,  Fleet-street 
London. 

Improvements  In  armatures  of  dynamo-eleotrla 
machines.  John  Nebel.  28,  Southampton-buildings, 
London.     (Complete  specification. ) 

A  now  or  Improved  combined  electro -medical  appa- 
ratus ooU  and  battery.  ThomaA  Cleuieiib  Hottgkinjaon 
and  Honry  Thomas  Tom^^itt,  23.  Southamptonbutldingfi, 
London.     (Complete  specification.) 

An  Improved  eleotrle  railway  system.  Alexander  James 
Eli,  70,  Chancery-lane,  London.  (James  Slough  Zorbe, 
United  Stetes.^ 

December  1. 
Improvoments  In  or  connected  with  electric  masthead 
and  side  lights  for  ships.       Williniu   Crammond  Mtirtin 
and  John  Hunter,  S7,  St.  Vincent-Htreet,  Clasgow. 
Improvements  In  aro  electric  lamps.     WilUaui  Mac[)her- 
son,  U,  Fumjval-street,  London. 

Improvements  in  electrically-propelled  vehicles.  Mark 
Wesley  Dewey,  45,  Southarnpton-buildini^H,  Ixindoo. 
(Complete  s[^)ecifir!ition.) 

Improvements    In  storage    batteries   or  accumulators. 
Carl  Lutcke,  6,  Lord-street,  LiveriKwl. 
Improvements  In  and  relating  to  electric  lire  engines. 
Mark  Wesley  Dowey,  45,  Southampton-buildings,  London. 
(Complete  specification.) 

Improvements  in  eleetrlo  ally -propelled  vehicles.  Mark 
Weftley  l>ewey,  45,  Southampton-buildingn,  London. 
(Complete  specification.) 

Improvoments  In  and  relating  to  electrically -prop  oiled 
hose  carts  or  carriages.  Mark  Wesley  Dowey,  45, 
Southampton-buildinpK,  London.  (Completo  H[iecification. ) 
Improvements  In  electric  beating  apparatus.  Mark 
VVesley  Dewey,  45,  Southampton-buildings,  London. 
(Complete  B|)ectfication.) 

Improvements  in  eleotrolytio   tanks.     Trevenen  Jamee 
Holland,  6,  Bream'H-buildings,  Chancery-lane,  London. 
Improvements  In  apparatus  for    measuring  and  regis- 
tering    slootrio     currents.      James     William     Thomas 
C&dett,  33,  Southampton-buildinRB,  London. 
Improvements  in  0'  haulage  and  electrio  cables. 

G  ^■'ay,  22,  n-buiUlings,  London. 


21028. 

•21033. 
21034. 

21142. 
21143. 
21154. 

21173. 

21187. 

21207. 
21211. 

21214. 

21245. 
21246. 
21259. 

212G5. 


An  improved  gas  or  electric  light  appliance  attached 
to  a  stud  for  the  purpose  of  illuminating  a  dress 
shirtrArent.  Walter  Walton  and  Ernest  Lester,  16,  Knoi- 
road,  Clapham  Junction,  London. 
Improvements  in  dynamo  machines.  Lazarus  Pyke 
Edwunl  Stephen  Harris,  433,  Strand,  London. 
Improvements  in  musical  inatrumenta  operated 
oloctrlclty.  Parin  Eugene  Singer,  6,  Victoria 
KeiiBin);ton,  London. 

DKOEMBtB   4. 

Improvements   In   celling   roses  for  electrical  fltttags, 

Walter  I'oyntcr  Adams,  Springwell,  Barnes,  Surrey. 
Improvements  in    slectrlcal   cut-outs.     Wnlter   Poynter 
Adams,  Springwell,  Barnes,  Surrey. 

Improvements  relating  to  eleotrleal  lampholdera.  CharlM 
Scott  Snell  and  Woodhou»e  and  Rawson  United,  Limited, 
88,  Queen  Victoria-street,  London. 

Means  and  electrical  apparatus  for  promotittg  tbs 
growth  of  bulbs  and  other  plants.  Robert  Henelade 
Courtenay,  6,  Pennsbury-terraco,  Wandsworth -road, 
Surrey. 

Improvements  in  regulating  steam  engines  wortdng 
dynamo-eleotric  machines  and  apparatus  for  that 
purpose.  Peter  Valentine  .McMahon,  28,  Southampton- 
buildings,  Ix)ndon. 

An  improved  electromotor.  Thomas  Sturgeon,  8, 
Quality-court,  London. 

An  Improved    electric    call  system  and   apparatna  fW 
use      in     oonnection      therewith.       WUliam     Hamilton 
Blaiikeney,  40,  Southampton-buildings,  London. 
Improvements   in   meters   or   recorders  of  eleotrlolty. 
Alfred  Julius  Boult,  323.  High  Holborn,  London,     ((.'laude 

Lebois, .) 

Decrmbjcr  5. 
Certain  improvoments  in  electrio  alarm  and 
oloeks.  Jorieph  I^uin  Clerc,  .Jean  Picard,  and  Ireni 
Rougeant,  (i4,  Slark-lane,  London. 
Improvements  In  compound  winding  of  groups  ef 
dynamos.  John  Macintosh  Mackay  Munro,  154,  St. 
Vincent-street.  ClaHgow. 

Improvements  connected  with  cash  tills  and  means 
for  elsctrloally  indicating  each  opening  of  the  same 
aa  a  check  to  the  receipts.  Albert  Samuel,  Krneet 
Samuel,  Thomas  Furae,  and  Frank  Simmonds,  166,  Fleet- 
street,  I^ndon. 

A  now  or  Improved  eolnfreed  devtee  ffsr  operattng 
electric  circuits.  Honry  Hutchins  Brown,  Anders 
Elliott,  and  Chetham-Strode,  Limited,  4.  Moorfields, 
London.     (Complete  specification.) 


SPECIFICATIONS  PUBLISHED. 


1)527.  Klootric  raUwaya 


8d.     (Second  edition.}. 


alternating   cur- 


i8Hri. 

HandFord 
189<). 
I8.'i54.  Klectrloal  conduoters.     Pierce.     8d. 
19:10N.  EleotHoal    distribution  of  power   by 

rents.     Swinburne.     Md. 
2t»3T9.  Klectrlc  oonduit.     Bayly.    <Loth.)     8d. 

181)1. 
25H.  meotrlo  aro  lamps.     Gay  and  Hammond.     8d. 
:iS9.  Xlectrloity  meters.     Tea^e.     Sd. 
'iH'i.  Incandescent  electrio  lamps.     Berlyn.     Hd. 
6771  Signalling  time,  etc.,  by  electricity.     Von  Orth. 
13553.  Electrically -heated  ovens.     MttchelL     Ud, 
ItiOOl).  Converting  electrical  energy  of   alternating 

Bnulley  and  othcn*.     Hd. 
172HI.  EleotHc  soldering  irons.     Mitchell,     tkl. 
i74<)ti.  Arc  oleotrlc  lamps,     'rodnian  and  .\ngold.     6d. 
]74:^K  Electric  batteries.      Lamb.     8d 
174.'>4.  Electric  conductors.     ThiolIalL     Sd. 
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currents. 
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THE  ELECTRICAL  ENGINEER,  DECEMBER  18,  1891 


NOTES. 


Ocroaa. — The    authorities    of     Gerona,    Italy,    have 
rtd  lenders  for  a  central  electric  installation. 

'  S^lnhaosen. — The  works  of  the   Eloctriciteita   Maat- 
ipptj  were  burnt  to  the  ground  on  December  2. 

Worcester. — The  date  for  sending  in  tenders  for  the 
nc  lighting  of  Worcester  is  February  14  next. 

iieotrio  Railways    in   Switzerland.— An  electric 
Ay  is  to  be  installed  between  Valsthal  and  Langenthal. 
Ulle. — A  scheme  is   being  gone  into  at  Lille  for  the 
apply  of  electricity  produced  by  means  of  gas  as  motive 

Telephone  at  Dunoon. — A  telephone  exchange  is 
I  be  erected  at  Dunoon,  with  connections  to  Glasgow  and 
otker  centres, 

Berlin     Electrio    Mains.— The    Berlin     Electricity 
CocDpftDy  have  in  the  centre  of  Berlin  alone  a  length  of 
1 90  miles  of  electric  cables. 

Btarboriir. — Herr  I^.  Franz  is  intending  to  erect  an 
I  tUctric  transmission  of  power  between  St.  Lorenz  and 
'  Xferbarg,  a  distance  of  18  miles. 

Kleotrioity  in  Paris.— On  April  Ist,  1890,  there 
wre  22.000  electric  lamps  in  Paris.  On  31at  July  this 
ymt  the  number  had  risen  to  63,500. 

City  Ooilds. — The  prizes  and  certificates  of  the  City 
tad  Guilds  of  London  Institute  were  distributed  at  Salters' 
Hall  on  Monday,  when  the  Lord  Mayor  delivered  an 
iddresi. 

Lord  Soffield,  who  underwent  a  second  severe  operation 
oa  Saturday,  was  last  evening  going  on  fairly  well.  He 
pilMd  %  very  quiet  night,  and  all  the  symptoms  were 
Ihvourable. 

Tasmanian  Traniways. — The  tramways  of  the  city 
of  Hobart,  Tasmania,  which  have  recently  been  purchased 
by  a  London  syndicate,  are  in  future  to  be  run  by 
electricity. 

Champs  Elysee. — A  company,  we  learn,  is  on  the  eve 
of  commencing  operations  in  Paris,  by  which  at  Easter  the 
famous  vista  on  the  Champs  Elys6e  to  the  Arc  de  Triomphe 
will  be  blazing  with  arc  lights. 

Qalats. — The  authorities  of  Gklatz,  Roumania,  announce 
an  open  competition  for  a  concession  for  the  lighting  of  the 
town  of  Galatz  by  either  gas  or  electricity  ;  tenders  to  be 
reodred  by  Ist  February,  1892, 

Cleotroly8is.^At  the  monthly  meeting  of  the  Edin- 
burgh Marhomatical  Society  last  Friday,  in  the  Edinburgh 
Institution,  Prof.  J.  T.  Morrison  gave  an  account  of  the 
"Modern  Theory  of  Electrolysis." 

Hnddersfield  En^rineer.  —  At  a  meeting  of  the 
Huddersfield  County  Borough  Council  on  Wednesday,  Mr. 
W.  C.  Mountain,  of  Newcastle-on-Tyne,  was  appointed  elec- 
trical engineer  at  a  salary  of  X200. 

Bristol. — The  suggestion  is  anxiously  made  in  the  local 
press  that  Bristol  should  bo  thoroughly  up  to  date  and  use 
the  three-phase  currents  for  lighting,  because  three-phase 
motors  have  no  need  of  commutators  1 

Attempted  Suicide. — An  unsucceesful  attempt  to 
commit  suicide  was  made  by  a  well-dressed  man  on  the 
underground  electric  railway  at  Sbockwell  Station  last  week. 
Beyond  a  severe  bruise  the  man  was  uninjured. 

Great  Eastern  Railway. — The  Great  Eastern  Kail-  i 
way  havo  long  lighted  Liver|>ool-street  Notation,  but  a  great 


deal  of  work  is  also  done  at  Bishopsgate  Station.    When 

is  this  station  fitoing  to  be  lighted  1  asks  the  Cify  Press. 

Central  London  Railway. — Preliminary  borings  for 
the  Central  London  Electric  Railway  have  been  made,  and 
reveal  satisfactory  conditions.  The  strata  are  easily  work- 
able, and  no  formidable  water  difficulties  are  apprehendod. 

Hncknall  Hathwaite. — The  meeting  of  the  Local 
Board  on  Tuesday  had  to  consider  the  supply  of  gas  to  the 
village.  It  was  proposed  to  obtain  electric  light  from  a  plant 
which  was  being  laid  down  at  the  New  Hucknall  Colliery. 

Eooles. — The  Eccles  Local  Board  have  instructed  the 
clerk  to  inform  the  Board  of  Trade  that  it  was  the  intention 
of  the  local  governing  body  to  apply  for  an  order  to  light 
the  whole  or  a  portion  of  the  district  with  the  electric  light. 

Canada. — A  comparison  of  prices  of  arc  lighting  in  the 
principal  Canadian  towns  show?  enormous  differences  in 
the  prices  of  electric  lighting.  The  prices  range  from 
17duls.  ayear  per  lamp  up  to  lOSdols.  in  Toronto,  and 
146dol3.  in  Montreal. 

Undergronnd  Wires  in  Australia.— It  is  intended 
to  place  the  telephone  and  telegraph  wires  throughout 
Victoria  underground.  The  estimated  cost  of  the  work  is 
about  £78,000,  and  it  is  expected  that  it  will  bo  com- 
menced at  an  early  date. 

Immisch  Patents. — Mr.  F.  W.  Hiibel,  of  Messrs, 
Immisch  and  Co.,  is  in  America.  Mr.  Hiibel  will  probably, 
says  the  Electrical  IVorld^  endeavour  to  dispose  of  the 
American  patents  of  Mr.  Immisch,  who  himself  is  also 
ex])ected  shortly  in  the  iStates. 

Telephone  Licenses, — -The  Postmaster-General  has 
intimated  to  Mr.  H.  Erskine  Muirhead,  managing  director 
Caledonian  Telephone  Company,  Limited,  Glasgow,  that 
her  Majesty's  Government  will  now  consider  their  applioa- 
tiou  for  a  tetephonic  exchange  license. 

Continental  Telegrraph  Lines. — Two  new  inter- 
national telegraph  lines  affording  direct  communication 
between  Vienna  and  Paris  by  way  of  Basle,  and  between 
Vienna  and  London  by  way  of  Bodenbach  and  Emden, 
were  opened  to  the  public  last  Saturday. 

Frankfort. — The  Frankfort  Exhibition  seems  likely  to 
have  a  permanent  effect  in  that  town,  for  it  is  announced 
that  Herr  Otto  V.  Miller  and  Baurath  Lindley  are  com- 
pleting a  scheme  for  the  installation  of  light  and  power 
transmission.  A  credit  of  10,000  marks  for  preliminaries 
is  voted. 

Conversazione  by  Telephone. — The  workmen  of 
the  National  Telephone  Company  in  Glasgow  held  their 
annual  conversazione  on  Friday  last  in  The  Grand  Hotel. 
In  the  course  of  the  evening  an  address  was  delivered  by 
Mr.  Robert  Gourlay,  and  by  means  of  the  telephone  it  was 
heard  in  the  various  newspaper  offices. 

Batch  Cables. — The  home  Government  in  Holland 
has  decided  upon  laying  a  submarine  cable  between 
Olehleh  and  Labuan  Deti,  so  as  to  bring  Acheen  in  tele- 
graphic communication  with  the  Dutch  Indies.  The  cost 
of  laying  the  cable,  which  is  to  be  302  English  miles  long, 
is  estimated  at  about  750,000  guilders. 

Small    Accumulators. — M.    C.  L.    Weber    has   an 

article  in  Electricity  which  gives  the  details  of  construction 
advocated  for  a  small  battery  of  accumulators.  Two  coils 
of  lead  wire,  one  above  the  other  in  long  thin  glass  tubes, 
is  the  arrangement  shown.  Such  batteries  would  be  used 
for  laboratories  or  to  charge  electrometers. 

Swiss  Water  Power. — The  Cantonal  Administration 
of  Berne  has  granted  a  concession  for  the  utilisation  of  a 
portion  of  the  waters  of  the  Aar,  at  Wynau,  for  the  pro- 


duction  of  electric  energy.  The  race  will  be  1,100  metrea 
long,  giving  a  flow  of  80  cubic  metrea  a  second,  with  a 
fall  of  four  metres,  amounting  to  3,000  b.p. 

Callaly  Castle, — Considerable  extensions  have  been 
made  to  the  above  residence  lately,  including  a  fine  museum 
and  large  stables.  A  complete  electric  li^ht  installation  is 
also  beijig  installed  throughout  the  main  building,  stables, 
and  outhouses.  The  contract  has  been  placed  mtb  Messrs. 
Drake  and  Gorham,  of  66,  Victoria-street.  S.VV. 

Ennis. — The  Ennis  Town  Commissioners  invite  specifica- 
tions and  tenders  for  the  public  and  private  lighting  of  the 
town  of  Enin's  by  electricity.  Such  specificationa  ind  pro- 
posals to  be  sent  to  the  Town  Clerk,  Town  Hall,  Ennis,  by 
Jan.  1.  All  expenses  and  costs  incurred  in  the  preparation 
of  the  said  specifications  and  tenders  to  be  borne  by  the 
parties  sending  in  same. 

Extraction  of  Foreifirn  Bodies  from  the  Eye. — 
Dr,  Simeon  Snell,  who  has  given  much  attention  to  the  use 
of  the  electromagnet  in  extracting  foreign  bodies  from  the 
retina,  hua  a  letter  in  the  Laricel  this  week  giving  some 
particulars  of  his  operations.  Dr.  Snell  ha.s  put  on  record 
77  cases  in  which  the  electromagnet  has  been  used,  and 
subsequent  cases  bring  the  number  close  to  100, 

Telephonic  Coast  Conuntiaioatioa. — The  Mersey 
Docks  and  Harbour  Board  have  accepted  the  offer  of  the 
National  Telephone  Company  to  establish  telephonic  eom- 
munication  by  a  metal  loop  wire  between  the  Crosby 
Lighthouse  and  the  Eormby  BoathouHe,  and  the  offer  of 
the  Postal  Telegraph  DofMirtraont  for  the  same  between 
Waterloo  coast  guard  station  and  Blundell  Sands. 

Qreenook.^At  the  monthly  meeting  of  the  Greenock 
Police  Board  the  clerk  submitted  correspondence  with  the 
Board  of  Trade  on  the  subject  of  the  Electric  Lighting 
Order,  1883,  and  it  was  agreed  to  oppose  any  application 
which  might  be  made  by  electric  lighting  companies  for 
supply  of  electricity  in  town,  but  not  meantime  to  apply 
for  a  provisional  order  under  the  new  model  order  of  the 
Board  of  Trade. 

Personal. — The  title  of  the  firm  started  by  Mr.  C.  E. 
Brown,  late  engineer  to  the  Oerlikon  Works,  is  Messrs. 
Brown,  Boveri,  and  Co.  The  new  works  are  at  Baden, 
near  Zurich,  where  we  understand  Mf.  Brown  has  secured 
a  large  hall  which  is  converted  into  a  factory.  M.  Boveri 
is  the  Hnariciil  partner  in  the  new  tirmi  which,  with  the 
talented  engineer  in  charge,  will  doubtless  meet  with 
extended  success. 

Portable  Electric  Lamps. — Small  portable  hand 
lamps  are  now  often  seen  in  opticians'  windows.  The  cost 
is  not  excessive,  and  they  are  becoming  recognised  as  useful 
for  domestic  purposes.  The  Optician,  while  recommending 
such  lamps,  draws  the  attention  of  the  makers  to  the  fact 
that  the  greatest  weakness  is  in  the  unprotected  state  of 
the  small  glass  bulb,  which  is  in  many  of  those  lamps  open 
to  risk  of  injury. 

Train  Lighting  in  Germany. — For  the  last  month 
the  night  express  between  Frankfort  and  Berlin  has  been, 
by  way  of  experiment,  hghted  with  electric  light.  The 
current  of  the  incandescent  lamps  is  supplied  by  means  of 
accumulators  charged  at  the  works  in  Gelnhausen.  Two 
lampe  arc  provided  for  each  carriage,  one  of  which  can  be 
turned  off  by  the  passengers,  whilst  the  other  can  only  be 
darkened  with  the  curtain. 

Overhead  System  in  Brooklyn. — It  is  interesting, 
in  the  present  state  of  electric  traction  in  England,  to  learn 
that  the  Railroad  Committee  of  the  Brooklyn  Board  of 
Aldermen  has  receivot  'itation  from  the  directors  of 

the    principal  tram*  "ts  in  that  town  for  per- 
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favourable  decision  1%  given,  the  new  system  will  be  i: 
operation  before  next  winter. 

Dundee. — A  meeting  of  the  Dundee  Gks  Commissioa' 
was  held  last  Friday,  when  it  was  resolved  to  acquire  a  site 
in  Ward  road  for  the  purpose  of  erecting  eleccric  light 
works,  i)rovided  the  conditions  in  the  missive  of  sale  could 
be  satisfuctorily  adjusted.  A  counter  proposal  that  the 
Commission  ask  the  Town  Council  to  expose  the  old  cattle 
market  site  was  defeated.  Mr.  Urqubart,  the  engineer, 
attended,  and  gave  explanations  in  regard  to  the  pro|>05al. 

Cardiff. — At  a  special  meeting  of  the  Cardifi'  Lighting 
and  Electrical  Committee,  the  report,  already  published, 
was  discussed.  It  was  mentioned  that  the  order  had  only 
18  months  to  run,  and  the  plant  would  take  six  months  to 
put  down,  and  the  arrangements  and  letting  of  contracts 
six  months  more.  Mr.  Massey  attended  and  gave  infor- 
mution  as  to  cost.  It  was  decided  to  defer  the  matter  till 
the  town  clerk  had  obtained  particulars  from  the  other 
towns  lighted. 

Hr.  Tesla's  Experiments. — Prof.  Crookes,  the  presi 
dent  of  the  Institution  of  Electrical  En^ineors,  when  moving 
the  annual  report  last  week,  announced  that  Mr.  Nikola 
Tesla  is  ou  his  way  to  England,  and  had  promised  to  lecture 
before  the  Institution  in  January  next,  and  that  the  Council 
would  Bpure  no  pains  to  ensure  that  the  lecture  should  be 
thoroughly  well  experimentally  illustrated.  This  meetin, 
is  likel^s  therefore,  to  prove  one  of  the  most  noteworthv  of 
the  coming  session. 

Inverness. — At  a  meeting  of  the  Inverness  Police  Com- 
missioners on  Monday,  consideration  of  a  proposal  to  mak 
additions  to  the  gas  works  at  an  estimated  coat  of  £10,000, 
and  a  suggestion  to  borrow  this  amount,  together  with  a 
sum  for  the  proposed  electric  lighting  of  the  town,  was 
taken  up.  The  Commissioners  resolved  to  defer  considera- 
tion of  the  recommendation  until  the  report  of  the  official 
engineers  on  the  water  facilities  for  the  production  of  the 
electric  light  is  received. 

Theatrophone. — On  Friday  night  last  an  exhibition 
was  given  by  M.  Szarvady  at  the  Savoy  Hotel  of  the 
"theatrophone" — a  telephonic  instrument  by  which  the 
attendance  of  persons  at  an  opera  can  bo  practicallj*  obtained 
without  bodily  presence.  The  trials  were  regarded  as  very 
successful.  The  Theatrophone  Company  have  already 
installed  a  considerable  number  of  these  iuBtruments  at 
Paris,  and  their  introduction  as  a  refinement  of  civilisation 
in  London  sooms  to  be  contemplated. 

Chess  Match  by  Telephone. — A  novel  event  in  the 
shape  of  a  chess  match  played  by  telephone  took  place 
between  representatives  of  London  and  LiverjMDol  last 
Saturday  night,  the  competitors  being  engaged  at  the  City 
Hall,  Eberle-street,  on  the  one  hand,  and  at  the  British 
Chess  Club,  Covent  Garden,  on  the  other.  Two  games  had' 
been  arranged.  The  first  was  won  by  the  Liverpool,  but 
the  second  was  abandoned  after  60  moves.  Mr.  Greorge 
Newnes,  M.P.,  was  one  of  the  London  players. 

Efficient  Motors.— Mr.  H.  Ward  Leonard,  whose 
article  on  economical  transmission  of  power  was  given  by 
us  last  week,  is  making  arrangements  to  apply  his  inven- 
tions and  devices  on  a  considerable  scale  in  New  York. 
The  patents  have  been  i^ranted,  and  contain  some  sweeping 
ctaims.  In  [irinciple  the  method  consists  in  supplying  volte 
proportional  to  the  desired  speed,  and  amperes  proportional 
to  the  desired  torque.  Combinations  of  alternate  and  direct 
current  for  motor  work  are  also  employed.  J 

Sims-Edison  Torpedo— A  trial  of  the  Sims-Edison 
dirigible  torpe<io  has  been  made  on  the  Tyne,  at  Newcastle, 
before  Sir  William  G.  Armstrong.  This  trial  was  made  to 
demonstrate   the   practicability   of   launching    a  dirigible 
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torf>©do  from  a  ship  in  motion,  and  notwitiistanding  very 
baa  woather,  rain,  and  fo^,  it  seemed  eminently  satisfactory. 
Notwiihatanding  various  manoeuvres,  there  was  no  fouling 
of  the  cables  in  any  way.  An  exhibition  is  to  be  given 
▼ery  shortly  before  the  Lords  of  the  Admiralty  at  Stokes 
Biy. 

Mansion  House.— The  work  of  installation  of  the 
electric  light  into  the  Mansion  House,  which  has  occupied 
the  last  five  weeks,  was  finally  completed  on  Wednesday. 
The  General  Purposes  Committee  of  the  Corporation  have 
visited  the  building,  and  expressed  their  satisfaction  with 
the  way  in  which  the  operations  h;id  been  conducted.  This 
is  the  first  time  in  which  the  Lord  Mayor's  official  residence 
has  been  entirely  lighted  by  electricity,  and  the  various 
reception  and  State  apartments  appear  to  great  advantage. 
The  Planet  Electric  Lighting  Company  carried  out  the  tender 
for  the  work. 

Cnt-OIaas  Fittings. — It  has  been  often  the  complaint 
that  English  buyers  were  too  fond  of  patronising  German 
goods,  and  that  orders  which  ought  to  have  been  placed  in 
England  go  to  Germany.  That  this  may  be  so  too  often, 
especially  with  the  cheaper  class  of  goods,  is  admitted. 
But  we  hear  of  a  satisfactory  case  on  the  other  side 
which  demands  recognition.  The  fashion  is  now  apparent 
in  Berlin  in  rich  and  artistic  circles  for  English  electric 
fittings,  especially  the  beautiful  cut  glass  of  Messrs.  Osier's, 
and  many  thousands  of  pounds  worth  have  been  recently 
shipped  to  the  German  capiial. 

nUnlngr  Lamps.— We  are  glad  to  learn  that  the  ouU 
look  for  electric  mining  lamps  is  exceptionally  good  at  this 
moment.  The  Mining  and  General  Electric  Lamp  Com- 
pany have  done  a  wise  thing  in  handing  a  few  dozen  lamps 
to  be  thoroughly  tested  in  the  Northern  collieries,  and 
where  their  behaviour  in  the  rough  and  tumble  work  of 
the  mines  is  very  satisfactory.  We  believe  that  orders  for 
several  hundreds  of  theae  steel-cased  lithanode  battery 
lamps  is  practically  assured.  It  is  time  the  matter  took  a 
practical  shape,  for  the  demand  is  not  to  bo  numbered  by 
dozens  of  lamps,  but  by  hundreds  of  thousands. 

Telephoning  at  Sea.— The  following  note  is  from  the 
obituary  of  the  Daily  Chronicle :  "  Mr.  George  W.  Stuart, 
inventor  of  the  sea  telephone,  died  of  heart  disease  at  New 
York  on  December  9th,  just  after  he  had  secured  a  promise 
of  capital  with  a  view  to  pushing  his  invention,"  We  are  not 
acquainted  with  the  invention  mentioned,  nor  assured  of 
the  possibilities  of  useful  telephone  communication  between 
ships,  to  which  it  seems  to  refer.  But  it  is  certainly  unfor- 
tunate that  an  enthusiastic  inventor  should  die  just  at  the 
moment  when  he  is  within  sight  oi  port.  If  there  is  any- 
thing in  Mr.  Stuart's  invention,  we  hope  it  will  not  be  left 
to  subside  without  trial. 

Croydon. — The  attitude  to  be  taken  by  the  Croydon 
Town  Council  on  the  question  of  electric  lighting  is  that  of 
a  waiting  game.  The  Council  were  called  upon  to  decide 
whether  they  would  themselves  apply  their  powers  by 
erecting  a  central  station,  whether  they  would  dispose  of 
or  transfer  those  powers  to  a  com[)any,  or  whether  they 
would  allow  the  matter  to  remain  in  abeyance  to  see  what 
ia  being  done  in  other  places  and  what  is  likely  to  be  the 
result  of  an  application  of  the  powers  of  which  they  are 
already  in  possession.  The  Council,  acting  on  the  recom- 
mendatiou  of  the  General  Purposes  Committee,  have 
resolved  to  adopt  the  third  proposal. 

E.P.S.  Cells. — It  is  now  nearly  six  months  since  the 
Electric  Construction  Company  gave  up  the  manufacture 
of  accumulators,  turning  over  the  Millwall  works  to  the 
reconstituted  Electrical  Power  Storage  Company.  Mr. 
Frank  Iving  states  that  the  output  of  cells  is  50  per  cent. 


greater  than  it  has  ever  been  before,  and  the  work  is  still 
increasing.  The  future  for  secondary  cells  is  assured. 
Although  the  monopoly  has  been  fiercely  assailed,  the 
E.P.S.  maintain  the  ground.  The  K  type  of  cell  gives, 
says  Mr.  King,  four  times  the  output  of  the  old  L  type, 
16  am{>eres  per  plate  instead  of  four  amperes.  At  the 
same  time  the  discount  in  prices  is  greater,  and  the  price 
will  be  again  probably  reduced  if  the  sales  are  sufficient. 

Exhibitions' — The  gathering  importance  of  the  Crystal 
Palace  Exhibition  is  indicated  by  the  remarks  made  at 
the  meeting  of  the  Cardiff  County  Council  on  Monday, 
where,  on  the  Electric  Lighting  Committee's  minutes 
coming  up  for  confirmation,  Alderman  Sanders  asked  if 
the  Electric  Lighting  Committee  had  received  any  intima- 
tion of  the  exhibition  to  be  held  at  the  Crystal  Palace  in 
January  ;  he  believed  more  information  as  to  the  newest 
developments  of  electric  light  would  be  got  there  than 
anywhere  else.  Alderman  Carey  answered  that  this  had 
not  escaped  attention.  The  Corporation  expert,  Mr.  W.  H. 
Massey,  was  a  member  of  the  executive  of  the  exhibition,  - 
and  the  Council  would  obtain  all  the  information  possible. 

Dartmouth — At  a  meeting  of  the  Dartmouth  Cor- 
poration, East  week,  attention  was  called  to  a  clause  in  an 
agreement  with  the  gas  company  prohibiting  the  works 
being  used  for  any  other  purpose  than  that  of  the  manu- 
facture of  gas,  and  also  prohibiting  any  nuisance.  The 
gas  company  desired  the  omission  of  the  clause  in  view  of 
the  possible  adoption  of  the  electric  light  in  preference  to 
gas  as  an  illuminant.  Mr.  Councillor  Atherton  asked  if 
this  would  give  the  company  any  preference  over  the  Cor- 
poration in  reference  to  lighting  the  town  by  electricity, 
and  the  town  clerk  said  the  sanction  of  the  local  authority 
was  necessary  before  electricity  could  be  adopted  generally. 
The  clause  was  omitted,  except  that  portion  relating  to  a 
nuisance. 

Olasffow.— A  correspondent  of  the  Glaagotv  Uerald 
points  out  that  there  is  water  power  running  to  waste  at 
West  End  Park,  at  the  woir  of  Clayship  Mills.  There  is 
another  weir  at  the  Great  Western  Bridge  over  the  Kelvin, 
while  the  weir  might  be  reconstructed  on  the  Clyde  above 
Albert  Bridge.  There  is  also  the  question  of  obtaining 
power  from  the  more  distant  Falls  of  the  Clyde.  Mr. 
KankiTi  Kennedy,  in  reply  to  the  above,  writes  to  say  he 
considers  the  water  power  in  Glasgow  too  small,  and  thinks 
that  the  best  source  of  power  for  the  town  would  be  the 
gas,  which  is  only  2s.  per  1,000ft.  This  in  a  gas  engine 
would  produce  400  16-c.p.  lamps,  which  at  8d.  a  unit  would 
produce  ICs.  at  a  cost  for  fuel  of  2b.  Ue  suggested  the 
alternating-current  system  as  best. 

London  County  Coonoil. — At  the  last  mooting  of 
the  London  County  Council,  the  Otiices  Committee  reported 
that  in  connection  with  the  extension  of  the  electric  light 
in  the  central  offices,  they  had  authorised  the  connection 
of  the  new  electric  lighting  circuits  with  the  mains  of  the 
two  supply  companies  being  put  in  hand  at  once ;  and  that 
they  had  accepted  the  estimate  of  the  London  Electric 
Supply  Company  (£92)  for  low-tension  mains  from  their 
Ked  Lion-yard  station  ;  and  the  estimate  of  Messrs.  Mather 
and  Piatt  for  the  Electric  Supply  Corporation  (£81)  subject 
to  the  cables  used  being  of  600  megohms  insulation  resist*. 
ance.  The  estimated  cost  of  the  work  has  been  included' 
iu  the  specification  for  the  installation  work,  the  tenders 
for  which  were  opened  by  the  Council,  and  are  given  in 
our  business  notes.  The  course  taken  by  the  Council  was 
approved. 

Rhondda  Valley. — An  adjourned  meeting  of  the 
promoters  for  the  supply  of  the  district  from  Treorky 
to  Geliigaled  with    the   electric   light    has  been  held  at 


Pentre,  under  the  presidency  of  Mr.  David  Lloyd,  Ystrad. 
The  canvassers  presented  a  most  encouraging  report,  which 
clearly  demonstrated  that  the  question  was  taken  up  most 
enthusiastically  by  the  general  public.  It  was  resolved  to 
invite  Mr.  Williame,  electrician,  Ocean  Collieries,  to  attend 
the  next  meeting,  with  a  view  to  obtain  further  information, 
and  to  take  steps  to  bring  the  whole  question  to  a  practical 
issue.  Two  gentlemen  were  appointed  to  make  enquiries 
as  to  the  legal  aspect  of  the  undertaking,  and  the  probable 
cost  of  obtaining  the  necessary  powers  to  form  a  company. 
The  present  charge  for  gas  is  4s.  3d.  per  1,000.  Expec- 
tation is  expressed  of  a  speedy  practical  outcome  of  the 
movement. 

Middlesbroagh. — A  report  is  to  be  presented  by  the 
Middlesbrough  Electric  Lighting  Committee  to  the  Town 
Council  embodying  information  as  to  the  action  of  local 
authorities  from  various  sources.  They  applied  to  97  local 
authorities ;  of  these  27  were  in  the  position  of  Middles- 
brough, where  the  gas  works  belong  to  the  Corporation, 
and  the  majority  of  these  have  either  taken  no  steps  at  all, 
or  have  kept  private  firms  away  by  applying  for  a  pro- 
visional order  which  they  have  not  put  in  force.  The  report 
will  be  put  before  a  special  meeting  of  the  Town  Council 
next  month.  There  is  a  tendency  to  think  the  time  is 
hardly  ripe,  and  the  "bitter  experience  of  Barnet"  is 
alluded  to.  When,  however,  it  is  remembered  that  at 
Barnet  there  were  only  70  lamps  of  30  c.p.  in  all,  while 
many  a  good-sized  private  bouse  has  more  than  this  installed, 
no  very  groat  inference  must  be  drawn  from  the  failure 
of  this  incandescent  lighting  for  public  streets.  Perhaps 
the  Middlesbrough  councillors  require  fuller  information 
on  the  latest  developments  of  town  lighting. 

Plymoath. — At  the  meeting  of  the  Plymouth  Borough 
Council  last  week,  a  resolution  by  Mr.  Kerswill  was 
carried  :  "  That  it  be  referred  to  the  Works  Committee  to 
consider  and  report  to  the  Council  upon  the  desirability  or 
otherwise  of  obtaining  powers  for  lighting  the  borough  by 
electricity,  and  that  they  confer  with  the  Water  Com- 
mittee as  to  whether  water  power  could  be  made 
available  for  generating  electricity."  They  had  waited 
patiently,  he  said,  for  a  private  company  to  undertake 
the  work  of  electric  lighting,  and  the  company  having 
failed  to  do  so,  the  Corporation  had  a  favourable 
opportunity  of  taking  action.  The  lighting  of  the  town 
by  electricity  ought  to  be  iti  the  hands  of  the  Corpora- 
tion rather  than  of  a  company,  and  in  his  judgment 
their  water  supply  should  be  used  as  a  motive  power. 
Mr.  Square,  in  seconding,  was  convinced  that  the  Plymouth 
Council  could  carry  out  a  system  of  electric  lighting  more 
cheaply  than  almost  any  other  corporation  in  the  kingdom, 
because  they  had  such  abundant  water  power. 

Electric  Cart. — Amongst  the  public  very  few  electric 
contrivances  awaken  such  interest  as  self-propelled  vehicles, 
such  as  omnibuses,  tricycles,  and  carts.  The  electric  tram- 
car,  especially  with  overhead  wire,  seems  to  have  a  slight 
explanation  of  its  movement,  but  a  self-contained  electric 
cart,  running  with  ordinary  wheels  on  the  road,  is  a 
"  marvel."  Ml.  Kadclitfe  Ward,  who  has  made  this  branch 
of  electrical  engineering  his  speciality,  has  just  completed 
an  electric  provision-c-;rt,  which  we  had  the  opportunity  of 
inspecting  last  week.  It  is  a  handsome  vehicle,  giving  no 
idea  of  clumsiness,  with  neat  indiarubber-tyred  wheels,  and 
the  gearing  and  motor  completely  hidden  from  sight.  The 
only  peculiarity  is,  of  course,  the  absence  of  horses  and 
shafts.  The  car  was  made  for  a  well-known  provision 
merchant  in  the  north  of  London,  but  as  the  time  of 
contract  was  exceeded,  and  it  was  countermanded  (though, 
we  believe,  now  eagerly  sought  again),  it  is  not  quite 
certain  what  w»"        '  no  with  it     Mr.  Ward  should  cer- 
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tainly   exhibit    his    ears   and   omnibuses   at   the    Crystal 
Palace. 

Nottingham. — The  electric  lighting  question 
Nottingham,  which  has  been  under  consideration  by 
special  committee  during  the  last  four  years,  has  now  bcea 
satisfactorily  settled.  Thoy  have  consulted  several  experts, 
who,  it  was  said,  by  the  way,  were  all  at  variance  ;  bat 
now  that  the  people  of  Nottingham  had  made  up  their 
minds  to  have  the  light  it  was  the  duty  of  the  Council  to 
supply  it.  The  adoption  of  the  report  of  the  Electric 
Lighting  Committee  was  moved  at  last  week's  meeting  by 
Alderman  Sir  John  Turney,  permission  being  asked  to  make 
a  start  on  moderate  lines  at  a  cost  of  £25,000  to  £30,000. 
They  had  received  tenders,  but  none  of  them  had  been 
accepted.  They  were  not  read,  but  the  term»  of  one  of 
them — the  profits  to  be  shared  over  7  per  cent. — were 
mentioned.  The  committee  were  in  favour  of  small  installa- 
tions at  low  pressure  at  various  parts  of  the  town.  The 
report  was  adopted  with  only  two  dissentients.  During 
the  discussion,  Mr.  Brownsford  pointed  out  that  they  bad 
a  large  amount  of  water  power  at  disposal  which  he  should 
be  glad  to  see  utilised. 

Reokenzaun  Aocumalator. — For  some  time 
Mr.  Reckenzaun  has  been  working  at  a  new  form  of 
accumulator,  of  which  much  is  likely  to  be  heard  in  the 
future,  especially  in  traction  work^-a  field  Mr.  Reckenzaun 
has  made  his  own.  We  inspected  a  specimen  of  the  new- 
Reckenzaun  accumulator  the  other  day,  and  although  thai 
matter  is  perhaps  hardl}'  ripe  for  full  description  of  the  pro- 
cess of  manufacture,  we  may  give  an  idea  of  the  cell,  which 
has  been,  we  understand,  under  practical  test  for  over  IM 
months.  The  cell  is  of  the  Plaut<i  type,  and  therefore  quite 
clear  of  the  E.P.8,  patents.  It  is  also  charmingly  simple, 
consisting  simply  of  lead  strip  fastened  together  in  a  s[>ecial 
way  to  allow  of  percolation  of  the  acid,  the  lead  strip 
having  been  previously  oxidised  in  a  highly  ingenious 
manner  on  the  surface.  The  plate  can  be  bent  or  thrown 
about,  and  the  aim  of  the  inventor  has  evidently  been  to 
produce  a  plate  which  could  bo  manufactured  so  easily  and 
cheaply  that  replacement  after  the  wear  of  a  year  or  so 
would  not  preclude  its  use.  This  is  tackling  the  subject 
on  its  practical  side,  and  we  certainly  shall  hope  to  hear 
more  of  this  cell. 

Electric  Iiightine:  in  London. — Among  the  electrie 
lighting  schemes  with  which  Parliament  will  be  called  upon 
to  deal  next  session  are  proposals  for  the  lighting  by 
electricity  on  the  part  of  the  Vestry  of  St.  Pancras,  who 
aak  for  power  to  raise  further  money  for  the  purpose  of 
electric  lighting,  and  to  confirm  the  appropriation  and 
user  by  the  Vestry  of  the  abandoned  pneumatic  tubes  in 
Tottenham  Court-road,  Euston-road,  and  Drummond-street. 
The  Vestry  of  Lambeth  seek  power  to  supply  electricity 
within  their  pariah,  and  to  lay  distributing  mains,  among 
other  places,  along  the  Lambeth-road,  Kennington  and 
Kennington  Park  roads,  the  Oval,  Albert-embankment, 
South  Lambeth-road,  Stockwell-road,  Clapham-road,  Cam- 
berwell  New-road,  Brixton-road,  Tulse-hill,  Denmark-hill, 
and  Norwood-road.  Th«  Vestries  of  St.  Leonard,  Shore- 
ditch,  St.  John,  Hampstead,  the  W^hitecha]>el  District 
Board  of  Works,  the  West  Ham  CorjMjration,  the  Urban 
Sanitary  Authority  for  Sutton  (Surrey),  the  Putney  and 
Hammersmith  Electric  Light  and  Power  Company,  and  the 
Hackney  Electric  Lighting  Company  are  also  the  promoters 
of  schemes  for  the  supply  of  electricity  for  public  and 
private  purposes. 

Cathode  Frames. — With  a  view  to  improve  the 
character  of  the  deposited  copper  in  the  electrolytic 
refining  of  that  metal  by  preventing  the  "  treeing  "  of  the 
copper  at  the  corners  and  edges  of  the  cathode   platos. 
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B£r.  AJexaDder  Watt  has  obtained  a  patent  for  the  applica- 
tion of  a  frame  of  wood  or  other  insulating  material,  which 
preveoU  the  metallic  deposit  at  the  corners  and  edges  of 
Ike  i^ataa,  where  crystalline  growths  of  copi)er  or  "  trees  " 
QSOftlly  form,  and  the  metal  consequently  deposits  in  a 
more  uniform  condition,  and  on  the  flat  surfaces  only.  The 
cathode  frames  may  be  made  from  any  suitable  wood,  such 
u  beech,  for  ex:imple,  about  lin.  by  Jin.,  cut  into  suitable 
lengths,  and  each  i«irt  grooved  to  receive  the  copper  plate. 
The  several  {)art5  of  the  frame  may  be  put  together  by 
rabbetting,  or  in  any  other  convenient  way,  and  held 
together  by  wooden  pegs  ;  if  these  pegs  are  allowed  to 
project  about  an  inch  on  eich  side  they  can  be  more 
readily  withdrawn  from  the  frame  when  the  plates 
have  to  be  removed.  To  prevent  the  frames  from 
abeorbing  the  solution,  it  is  recommended  to  brush  them 
orer  with  a  coating  of  varnish,  a  thin  layer  of  white  hard 
Tarnish  being  very  suitable  for  the  purpose.  Another 
advantage  presented  by  the  use  of  the  cathode  frames  is 
that  in  the  earlier  stages  of  theelectro-<!eposition  the  plates 
may  be  brought  much  nearer  to  the  anodes,  without  fear  of 
contact,  than  usual,  by  which  the  resistance  of  the  solution 
is  proportionately  diminished,  and  consequently  less  power 
absorbed.  Respecting  the  cost  of  the  cathode  frames,  it  is 
estimated  that  this  would  not  be  likely  to  exceed  about 
twopence  per  frame.  We  understand  that  Mr.  Watt  pro- 
poses to  grant  licenses  under  this  patent  on  reasonable 
terms. 

Oxygen  and  Ma^'netisni. — Prof.  Dewar  made  a 
highly  interesting  communication  last  week  to  the  Royal 
Society.  He  has  resumed  the  investigation  of  the  properties 
of  liquid  oxygen,  of  which  he  gave  some  beautiful  illustra- 
tions at  the  Royal  Institution  at  the  time  of  the  Faraday 
centenary  in  the  earlier  part  of  this  year.  Faraday,  more 
than  40  years  ago,  proved  that  oxygen  alone  among 
known  gases  is  magnetic,  and  Prof.  Dewar  sought  to 
determine  what  oflect  a  temperature  of  ISOdeg  centi- 
grade below  zero  would  have  upon  its  behaviour  in 
the  magnetic  field.  Having  previously  ascertained 
that  liquid  oxygen  does  not  moir^ten  or  adhere  to 
rock  crystal,  and  consequently  maintains  in  contact  with 
that  substance  a  perfect  spheroidal  condition,  ho  poured 
the  liquefied  gas  into  a  shallow  saucer  of  lock  crystal, 
and  placed  it  between  the  poles  of  a  powerful  electro- 
magnet. He  expected  some  such  result  as  the  total  or 
partial  arrest  under  magnetic  stress  of  the  violent  agitation 
caused  by  the  ebullition  of  the  spheroidal  mass.  But  on  the 
magnet  being  excited,  the  whole  mass  of  liquid  oxygen  was 
literally  lifted  through  the  air  and  remained  adherent  to  the 
poles  until  dissipated  as  gas  by  the  heat  of  the  metal.  The 
feeble  magnetism  of  oxygen  at  oi'dinary  temperatures  had 
become  a  force  to  which  no  solution  of  a  magnetic  metal 
otfers  any  parallel.  Thus  was  strikingly  and  beautifully 
exemplified  the  relation  between  magnetism  and  heat,  of 
which  the  entire  loss  of  magnetic  qualities  sudered  by  iron 
at  a  red  heat  is  a  familiar  illustration.  The  exjieriment, 
interesting  and  suggestive  in  itself,  derives  an  added 
interest,  says  the  Titne,%  from  the  fact  that  the  electro- 
magnet employed  is  the  historic  instrument  with  which 
Faraday  carried  out  many  of  his  classic  investigations. 

Thomson-Houston  Goods  Locomotive. — An  ovont 
of  considerable  significance  in  the  electrical  world  took 
place  on  November  28th,  when  the  Thomson-Uouston 
Company  exhibited  a  125-h.p.  electric  locomotive  drawing 
a  whole  train  of  goods  waggons.  This  locomotive  is  the 
largest  electric  engine  built  in  America,  though  we  suppose 
it  is  practically  about  the  same  size  and  power  of  the  City 
and  South  London  engines.  The  trials  were  made  at  the 
Lynn  works  of  the  Thomaon-Houston  Company,  and  were 


considered     extremely    satisfactory,    and     as    likely    to 
inaugurate  a  new  era  in  electric  traction  work.     The  first 
testconsisted  in  drawing  two  cars  loaded  with  iron,  weighing 
54  tons,  on  a  2  per  cent,   gradient.     The  second  test  was 
with  two  further  cars,  in  all  96  tons.     The  third  test  waiJ 
with  six  loaded  cars,   which  wore  moved  with  as  much' 
apparent  ease  as  two  only.     The  locomotive  weighed  21 
tons.     It  is  fitted  with  one  motor  with  a  maximum  power  j 
of  12")  h.p.  geared  to  the  forward  axle  by  powerful  steel' 
gearing.     The  diameter  of  driving  wheel   is   42in.     The 
armature  makes   1,000  revolutions  at  five  miles  an  hour, 
and  is  reduced  to   25  revolutions  at  the  axle.     The  loco- 
motive is  fitted  with  a  ]K)werful  brake.      The  current  is 
taken    from    an    overhead   trolley  wire,   furnished    with 
strong    springs    like    double    carriage    springs    pressing 
upwards.      Some    details    of    the  locomotive  are    given 
bolow : 

Voltage  for  motor   500  volta 

HP.  at  drawbar 100  h.p. 

Speed  on  level  at  this  h.p 5  miles  per  hour 

Wheel  base    6ft.  4in. 

Speed  reduction  1  to  2f) 

Gauge  4ft.  8Jin. 

Height  above  rail  platform     4ft.  4in. 

Greatest  length  (at  cowcatcher) 15fl.  Tlin. 

Greatest  length  of  platform    7ft.  lOiin. 

Weight  of  locomotive  42,525^. 

Approximate  weight  of  motor    5, 4001b. 

The  designing,  building,  and  testing  of  this  motor  has  been 
under  the  supervision  of  Mr.  J.  P.  B.  Fiske. 

Rotary-Current  Motors. — An  installation  of  the 
**  Drehstrom  "  or  rotary -current  transmission  plant,  is  now 
in  England,  and  the  apparatus,  weighing  about  two  tons, 
is  being  erected  in  Westminster.  Very  careful  tests  will 
be  made,  and  no  doubt  the  ensuing  sea-son  will  see  several 
interesting  papers  and  discussions  on  the  new  type  of 
motor.  We  might  say,  with  probability  of  truth,  heated 
discussions ;  as  it  is  no  secret  that  some  of  our  leading 
electrical  engineers  look  upon  the  much-advertised  rotary 
current  as  more  or  less  a  fad,  and  maintain  that  it  offers 
little  advantage  over  other  types  of  alternate-current 
motors.  Mr.  Mortiey,  in  last  week's  Engineenng,  writing 
from  Bilboa,  objects  to  the  limitations  stated  upon  the 
usefulness  of  alternate  synchronising  motors  without  some 
qualification.  With  regard  to  the  necessity  of  bringing 
them  up  to  speed  before  they  can  use  the  current, 
Mr.  Mordey  remarks  that  although  this  is  undoubtedly 
sufficient  to  debar  their  use  for  small  motors  which  have 
to  bo  stopped  and  started  frequently,  yet  for  large  motors, 
such  as  for  driving  factories  which  have  to  be  started  at 
most  twice  a  day,  this  is  no  serious  objection.  With 
reference  to  the  second  pointy  that  synchronising  motors 
stop  when  overloaded,  this,  he  says,  is  not  true  in  any 
practical  sense,  as  only  very  excessive  overloading  will 
make  them  break  step.  •*  \^t  have  never  yet,"  says  Mr. 
Mordey,  "  been  able  to  stop  such  a  motor  by  over- 
loading at  the  works  of  the  Brush  Electrical  Engi- 
neering Company.  When  overloaded  they  keep  in 
step  until  a  point  is  reached  beyond  which  destruc- 
tion would  result  from  the  current  being  excessive 
to  the  conductors.  As  practical  requirements  do  not 
demand  nearly  so  much  as  this,  we  have  never  thought  it 
necessary  to  push  our  trials  to  the  destructive  limit."  In 
fact,  Prof.  Forbes  thinks  thoy  '*  would  rather  get  red-hot 
than  get  out  of  step."  The  great  want  of  the  times  is  a 
practical  single-phase  motor  to  be  worked  on  the  ordinary 
alternate-current  circuit,  and  thisi  we  are  pleased  to  see, 
Mr.  Mordey  states  is  likely  to  be  soon  supplied.  He  haa 
received  word  from  a  very  able  experimenter  of  what 
appears  one  really  practical  solution  of  the  problem. 
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ON  THE  SPECIFICATION  OF  INSULATED  CON* 
DDCTOBS  FOB  ELECTRIC  LIGHTING  AND 
OTHEB  PURPOSES.* 

15V  W,  H,  FKEiy;K,  F.K.8,,  PAST-PRBSIXiEKT. 

(C<mclud^d  ffom  pfig^  o€7.) 

The  practical  standard,  then,  of  specific  insolation 
which  I  pro{Mee  to  adopt  is  the  resistance  of  an  earth- 
quadrant  (1,000,000,000  centimetres)  cube  of  a  certain 
insulating  material  which  at  Odeg.  C.  gives  a  resistance  of 
one  megi^m.  In  this  sense  the  specific  insulations,  o-,  of 
various  materials,  calculated  from  dimensions  and  resist- 
ances, but  not  corrected  for  temperature,  are  as  follows : 


Material.         C.G.8.  unite. 

PropoAec 
standard 

^d^£        Authority. 

Air o> 

09 

Mica 8-4   X  10** 

-Ufa 

20 

Ayrton  and  Perry 

Otttupercba    .•..     4'5  x  lO*" 

'45 

24 

L.  Clark. 

Indiarubber    HjOx  1(^ 

10-9 

24 

Jenkins 

Shellac 9-0  x  K^ 

9 

28 

Ayrton  and  Perry 

Hoo{>«ni' core TS   x  H>* 

15 

24 

Tirte, 

Ebonite ^...    2-8  x  I0» 

28 

46 

Ayrton  and  Perry. 

I'andfin     3'4   x  I0» 

34 
20 

46 
20 

GlaM(mnt)  2  X  10^ 

T.  Gray, 

Hlemens's  speGtal  high  insulat- 

ing rubber 

1617 

15 

BiemenM'M  ordinary  pure   and 

vulcanuied  rubber 

3-28 

15 

Biemenu's  sfiocially  high  insu- 
lating fibrous  nukter&l 

11-90 

15 

Fowler-  Waring  dielectric  

(tlover  vulcanised  rubber  

7-33 

15 

1-63 

15 

To  obtain  the  true  value  for  o-  these  results,  of  coarse, 
ought  to  be  corrected  to  Odeg.  C. 

Elkctiiikication. 
Insulated  conductors  should  always  be  subjected  to  the 
process  of  electrification  for  one  minute  bejtore  the  scale 
reading  from  which  the  insulation  is  to  be  calculated  is 
noted.  The  leakage  current  polarises  the  dielectric ;  the 
insulation  ap{>arently  improves — rapidlv  at  first,  then  more 
slowly — anu  unless  some  conventional  time  was  agreed 
upon  for  the  test,  pro|)er  comparison  could  not  be  made. 
One  minute  is  universally  accepted  as  the  period.  The 
rate  of  fall  due  to  electrification  is  a  great  test  of  the  quality 
of  the  insulating  material.  It  varies  with  the  nature  and 
quality  of  the  material,  being  more  marked  at  low 
tom[>eratures.  Unsteady  electrification  is  a  sign  of  an 
incipient  fault,  and  perfectly  regular  electrification  is  an 
indication  of  good  material.  The  resistance  of  the  dielectric 
apparently  gradually  increases,  owing  to  the  formation  of 
an  opi>osing  K.M.F.  in  what  is  probably  a  liquid  electrolyte. 
As  tno  rate  at  which  electrification  proceeds  is  an  uncertain 
quantity,  and  in  the  best  material  is  very  low,  it  is  better 
to  s|)ouify  that  the  electrification  shall  progress  steadily, 
without  stating  the  rate  at  which  it  proceeds.  The  tem- 
l>erature  at  which  the  test  is  to  be  made  should  also,  of 
course,  be  given,  75deg.  being  the  usual  standard. 

TirrCKNKSH  of  iNSUIiATlON. 

More  important  is  it  to  determine  and  s^ify  the 
thickness  of  the  insulating  coating.  Two  conditions  deter- 
mine this— the  E.M.F.  to  bo  used  and  the  mechanical 
conditions  of  manufacture.  We  have  also  to  consider 
s|)arking  distances  in  air,  osi)Ocially  in  the  case  of  high- 
pressure  mains,  when  heat,  ago,  accident,  and  use  cause 
decay  and  cracks,  and  the  conductor  becomes  exposed 
through  fissures.  I  cannot  contemplate  a  less  thickness  of 
any  material  than  1  mm.,  or  *04  of  an  inch,  for  a  No.  19 
wire.  That  moans  that  a  millimetre  conductor  requires  as 
a  minimum  a  millimetre  thickness  of  insulating  coating. 
Now  the  striking  distance  of  a  millimetre  in  air  is  over 
GOO  volts.  As  the  conductor  increases  in  diameter  the 
thickness  must  increase  in  greater  ratio,  not  because  the 
K.M.F.  requires  it,  but  because  the  oxieoncios  of  manu- 
facture and  the  mechanical  construction  of  the  core  demand 
more  stuiT  to  resist  the  stresses  brought  to  bear  upon  it. 
(fiven  a  conductor  with  a  certain  thickness  of  dielectric 
able  to  resist  the  stress  of  /  volts,  the  same  thickness  will 
0(|ually  resist  tho  same  voltage  whatever  the  diameter  or 
sectional  ainm  of  the  conductor. 

*  \\i\^r  rtMtl  lieforo  the  Iimtitution  of  Eloctricid  Engineora  on 
ThuLiHlnv.  lH>iH>mbor  10,  1S9I, 


The  '^^^"•l  t^'VV"^^  to  be  and  above  the  chkisI 
thicknen  reqmrad  for  the  aacority  of  those  who  acci- 
dentally or  porpoady  handle  the  wire  is  a  manufacturer's 
question;  the  w^^f***  can  ^ledfy  only  the  minimum 
thickneaa.  The  Baud  at  Trade  nile  for  amal  conductors 
is  the  following : 

"Every  hi^pcwnre  aerial  condnctor  ihall  be  con- 
tinaoosly  insdated  with  a  dnrable  and  eflident  material, 
to  be  approved  by  the  Board  of  Trade;  to  a  thickness  of 
not  less  than  one^eath  part  of  an  inch  ;  and  in  cases  whsre 
the  extreme  difference  of  potential  in  the  circuit  exceeds 
2,000  volta,  the  tJiM^V**—  of  insnktioa  ahall  not  be  less  in 
inches  or  parts  of  an  inch  than  the  number  obtained  by 
dividing  the  number  expressing  the  volts  by  20,000. 
This  insulation  shall  be  fnrther  effidently  protected  on  tlw 
outside  against  injory  or  removal  by  abrasion.  If  thii 
protection  be  wht^y  or  partly  metallic,  it  ahall  be  effidently 
connected  to  earth. 

"The  material  used  iar  fnrolatmg  any  higfa-pressore 
aerial  conductor  ahall  be  anch  as  will  not  be  liable  to 
injorions  clumge  of  physical  stnictnre  or  condition  adws 
exposed  to  any  temperature  between  the  limiu  of  Odeg. 
and  150deg.  F.,  or  to  contract  with  the  ordinary  atmosphere 
of  towns  or  manufacturing  districta." 

The  two  points,  then,  to  be  met  are  Uioae  of  specific 
insulation  and  of  thickness ;  the  former  determinine 
the  quabty  of  the  material,  and  the  latter  being  goveroed 
by  the  striking  distance. 

It  is  an  extremely  difficult  thing  to  arrive  at  a  definite 
conclusion  as  to  the  exact  sparking  distance  across  an  air-  I 
space  with  a  given  potential  differraice.  It  varies  with  the 
character  of  the  opposing  surfaces;  with  the  rraistanM, 
capacity,  and  electromagnetic  inertia  in  the  drcuit ;  with 
the  nature  of  the  current — ^that  is,  whether  it  is  steady  or 
alternating,  and  also  in  the  latter  case  with  the  frequeucy. 
Sir  W.  Thomson  concludes  "  that  a  Darnell's  battery  of 
5,510  elements  can  produce  a  spark  between  two  sUj^tly 
convex  metallic  surfaces  at  one-eighth  of  a  centimetre 
asunder  in  ordinary  atmospheric  air  (papers  on  "  Electro- 
sUtics  and  Magnetism,"  page  259),  which  means  that  it 
requires  4,928  volts  to  strike  across  one  millimetra 

Warren  de  la  Rue  obtained  a  result  very  similar.  ProL 
Crookes,  using  an  induction  coil,  takes  much  lower  figorei, 
and  estimates  the  striking  E.M.F.  at  1  mm.  aa  920  volte. 
Mr.  Ferranti,  using  a  frequency  of  200  and  20,000  volte, 
brought  the  voltage  down  to  620, 

I  propose  for  underground  and  covered  conductors  to 
specify  as  a  minimum  for  500  volts,  or  any  E.M.F.  under, 
1  mm.  thickness  of  dielectric,  and  '5  mm.  for  eaeh  succeed- 
ing 500  volts  or  portion  of  500  volts.  Thus  we  ahonld 
have  for — 

Thickness  of  Dielectrio  fob  Diffkbent  Voltaoss. 

Board  of  Trade. 
Voltage.  Mm.  Inch.  (inch) 

600  and  under    1       -04    "04 

1.000    1-5    -06    -06 

1,600    2        -08 -075 

2,000    2-5    '10    -10 

2,600    •S        -12    '125 

5,000    ^66    -22    -25 

10,000    *10-5    -42    -5 

*  Material  of  superior  quality — i.e.,  C  over  10. 

Classification. 
The  classification  of  insulated  conductors  is  most  varied 
and  perplexing  as  regards  the  dielectric.     The  most  syste- 
matic method  is  that  of  Siemens,  as  regards  the  conductor. 
The  pattern  number  gives  the  length  in  yarda,  which  has 
a  resistance  of  one-tenth  of  an  ohm ;  divided  b^4»  it  gives 
its  carrying  capacity  in  amperes ;  divided  by  6,  it^gj®*  ^^ 
weight  in  pounds  per  mile ;  divided  by  6,  it  gives  nMJJ 
tional  area  in  mm.2;  divided  by  4,000,  it  gives  its  sectioJA* 
area  in  square  inches.     Nothing  can  be  more  chaiming^ 
But  when  we  come  to  insulation,  we  have  types  G,  H  J 
P,  Q,  R,  L,  M,  N,  LL,  MM,  NN,  LLL,  MMM,  and  NNN-J 
all  differing  in  the  number  and  thickness  of  layers  of  pure 
rubber,  of  vulcanised  rubber,  of  "special  prepared  material ' 
in  taping,  braiding,  preserving  with  compound,  lead,  tarred 
jute  yam,  and  iron  sheathing,  and  also  in  insulation  resist- 
ance per  statute  mile  in  megohms  at  60deg.    N,  NN,  and 
NNN,  are  intended  for  250,  2,500,  and  5,000  volte  re- 
siwctively,  and  they  vary  in  price  in  the  ratio  64,  79,  93. 
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TABLE  A.— SPKOtno  Insclation  {a)  or  Elkctrio  Lioht  Cables  Man-upactcred  by  VA&iotrs  Firms. 


MAnufacturer. 


^idtnena  Bros. 


Coaductor. 


No.  ol 

wires  and 
approxi- 
mate 
gauge. 


fiilvertown 


Callender 
iGloTer     . 


fowlor- Waring. 


Henley 


7/22 

61/15^ 
61/12 
37/13 
10/U 

7/13 
60/6^ 

W/IO 

10/15 


7/16 
19/18 
19/13 


7/16 


1/18 

1/16 

7/16 

10/18 

19/16 

19/15 

1/10 

7/16 

19/18 

X/14 

3/20 

7/16 

19/U 

61/15 

01/12 


Diameter 

(d). 

inch. 

mm. 

•084 

2M4 

•1 

11 

-340 

8-64 

•612 

15  54 

•g50 

21-59 

661 

16-53 

*4I0 

10-4! 

•286 

7-20 

1*666 

42-06 

«f 

t* 

M70 

29-72 

tt 

ti 

•360 

914 

»i 

ti 

ii 

ti 

•192 

4*88 

•240 

610 

•460 

11-68 

II 

It 

I* 

»» 

•192 

4-88 

»» 

t> 

II 

I* 

0*8 

1-22 

-064 

1-62 

•192 

4-88 

•240 

010 

•320 

813 

•360 

914 

•128 

3-25 

•192 

4-S8 

•240 

609 

•080 

203 

•078 

1-98 

•216 

5-49 

•400 

10*16 

•648 

16-40 

•936 

2377 

Dielootric. 


Thickness 


inch. 


•076 
•078 
*0«0 
■168 
•190 
•096 
•U7t» 
•079 
•113 

ti 
•114 

it 

•144 


•154 
•156 
•115 


•055 


•036 
■043 
•078 

.(m 

•IIJO 
•046 
•054 
•iM) 
•040 
■039 
■057 
mi) 
III 
■217 


mm. 


Diameter 
(D). 


inch. 


1*93 
1-98 
203 
4-27 
4  82 
2-44 
201 

f  I 
2-87 

II 
2^89 

II 
3^66 


391 
3*94 
•2-92 


I '40 


•91 
109 

2^03 

t» 
241 
254 
117 
137 
1  52 

ro2 

99 
1-45 
203 
2*82 
561 


•236 
•240 
•501 
•949 

l-t230 
-844 
•568 
444 

1*882 

1-398 

II 

•648 


■r>oo 

•550 
'690 


•302 


•120 
•150 
•352 
•400 
•510 
•560 
->J0 
•300 
•3(i0 
•160 
•157 
•330 
■560 
■870 
rSTO 


mm. 


599 
6iO 
1272 
2410 
31-24 
21-43 
1442 
11-28 
47 '80 

35'5I 

16'46 


1270 
13*97 
17 '52 


7-67 


3-05 

3-81 

8-94 

lO'ie 

12-95 

11 -22 

J -59 

3-14 
4  06 

8 -38 
14 -22 
2209 
34 '79 


Insula- 

Specific 

tion   per 

inaala- 

mile  at 

tion 

60deg, 

(ff). 

F„  meg- 

ohmn< 

Remarks. 


16,180 

18.270 

1.022 

824 

4.082 

2.567 

3.791 

6.389 

624 

830 

851 

1,014 

6,7tiS 

6j3ti4 

6,5-19 

;tHO 

400 

600 

515 

560 

855 

813 

833 

6,622 

6,619 

4,835 

3,280 

3.312 

3,145 

564 

406 

329 

4,440 

5.240 

2.210 

2,000 

2.200 

7,146 


15-84 
17-60 
267 
190 
1117 
1000 

n-77 

14-69 
4  93 

6  56 

4-83 

5-76 

11-64 

11  46 

n-26 

•40 

•49 

1'50 

1-28 

1^40 

1^91 

1-81 

1  86 

7-20 

7*85 

8*07 

6-48 

718 

719 

I  05 

0^2 

0-82 

6-48 

7-57 

5-27 

6  01 

7-50 

19-98 


1  Insulated  with  **Siemena'BBpeci&l" 
/     high  insulating  indiurubber. 
)  Ordinary     pure     and    vulcaniaed 
/     rubber. 

I  Lead-caaedunsuhitedwitbHpecially 
J-  high  inaulating  fibrous  material 
I     (Bradford  Corporation  mains.) 

\  Lead-cased  ;  insulated  with  im- 
I  pregnated  fibrous  mAterioI.  (St. 
f  James's  and  Pall  MallCompany's 
J      mains. } 

ISpecial  pure  indiarubber.  then 
I     vulcanised  indiarubber. 

j- Vulcanised  bitumen. 

! Ordinary  pure  and  vulcanised 
rubber,  m  use  at  the  O.P.O. 
(HpeciHed  3(K)  megohms  |)er 
mile. ) 


-  Waring  compound. 


'  I  Ordinary     pure     and     compound 
I  f     indiarubber. 


Ozokerited  indiarubber. 
tSpecial  cable— Class  AA, 


We  are,  however,  told  that  theyaru  tested  in  water  when 
,  not  intended  for  dry  places^anr)  Messrs.  Siemens  shovrthat 
the  insulation  resistance  diminiebos  as  the  si^e  of  the  cod- 
,  ductor  increases. 

For  instance,  type  R  :  "  Insulated  with  one  layer  of  pure 
and  two  of  vulcanised  rubber,  taped  [braided,  and  drawn 
through  preservative  compound].  Tested  under  water, 
insulation  resistance  from  2,000  to  700  megohms  per  statute 
mile  of  GOdeg.F.,  accordin^^  to  size  of  wire."  The  words  in 
brackets  form  the  sole  difference  between  types  J  and  R. 

The  Silvertown  Company  work  up  by  areas  of  conductor, 
I  advancing  by  twentieths  of  a  square  inch,  between  -j'^fth 
I  square  inch  and  one  square  inch.  The  insulator  is  com[}03ed 
^of  pure  rubber,  their  best  vulcanised  indiarubber.  They 
used  to  endeavour  to  maintain  a  constant  ratio  of  diameters 
'  of  conductor  and  dielectric,  but  the  inaulatiou  resistance 
I  now  varies  with  size.  The  wires  are  all  rigidly  tested  under 
I  water,  and  give  over  2.500  megohms  per  mile. 

But  the  classification  into  letters  is  as  perpiaziDg  as  with 
nearly  all  the  other  makers,  except,  perhaps,  the  Fowler- 
Waring  Company,  who  have  only  one  dielectric  and  one 
form  of  protection — viz.,  lead  covering. 

The  Standard  Underground  Cable  Company,  of  U.S.A., 

who  use  Waring's  compound,  specify  the  thickness  of  insu- 

I  lation  in  mils.  Their  smallest  is  31  mils,  nine  mils  less  than 

the  proposed  minimum.      Their  thickest  is   188  mils,  or 

7-6  mm.,  which  is  good  enough  for  7,000  volts. 

This  classification  into  types  is  a  manufacturer's  question. 

We  cannot  interfere  with  it,  but  we  do  earnestly  hope  that 

*  they  will  study  the  convenience  of  the  user  by  reducing 

their  types  to  the  lowest  possible  number,  but,  above  all,  by 

removing  from  their  lists  the  cheap  and  nasty. 

The  evil  of  this  loose  system  was  strikingly  exemplified 
in  a  case  which  recently  came  before  the  law  courts,  when 
fiome  of  the  ablest  counsel  were  busily  employed  for  several 
hours  in  endeavouring  to  expUin  what  was  meant  by  "  C 
quality  wire,  with  but  little  result,  none  of  the  expert 
witnesses  present  being  able  to  throw  any  light  on  the 
Aubject. 


I  am  much  indebted  to  di^erent  firms  for  the  infor- 
mation which  tbey  have  cheerfully  given  me  to  enable  me 
to  determine  the  specific  insulation  of  the  different  materials 
they  use  ;  and  as  this  information  may  be  very  useful,  I 
tabulate  it,  and  submit  it  heiewith  (Table  A). 

This  table  must  not  be  taken  as  a  comj>etitive  examina- 
tion of  the  relative  merits  of  the  different  goods.  I  have 
taken  them  just  as  they  came,  and  I  have  not  indicated  the 
classification,  simply  because  I  did  not  know  it. 

Specification. 

The  consulting  engineer  can  afford  to  smile  at  classi- 
fication^ for  he  can  draw  up  his  own  specifications  ;  but  it 
is  extremely  difficult  even  to  do  this  without  a  reference  to 
some  well-known  maker's  class. 

No  wire  should  ever  be  used  which  cannot  be  subjected 
to  a  test  under  water.  Insulated  wire  is  supplied  which  is 
specified  ^>  be  used  in  dry  places  only.  But  as  this  stuff  is 
cheap,  inspection  is  ignored,  and  dry  places  are  not  always 
dry  ;  its  general  use  follows  ;  dampness  and  leakage  result, 
electrolysis  sets  in,  and  the  conductor  is  eaten  away,  if  it 
is  not  charred,  or  even  set  on  fire. 

It  is  impossible  to  speak  too  strongly  on  the  terrible 
abuse  of  ordinary  precautions  which  is  encouraged  by  the 
manufacture  of  these  cheap  cables.  It  destroys  confidence, 
introduces  danger,  and  discourages  the  industry. 

A  very  curious  practice  has  recently  developed  itself 
among  our  wiring  contractors.  They  have  asked  manu- 
facturers to  reduce  the  over-all  iliameler  of  their  insulated 
conductors,  in  order  to  enable  thom  to  utilise  the  grooved 
l>oarding  which  they  happen  to  have  in  stock.  In  other 
words,  the  interests  of  the  users  of  the  electric  light  are  to 
be  sacrificed  to  the  interests  of  the  wood-carvers  ! 

I  do  not  believe  in  danger  to  person  in  high-pressure 
systems  when  proper  material  is  used.  They  are  so  safe- 
guarded, that  any  contact  between  primary  and  secondary — 
practically  the  only  source  of  danger — leads  at  once  to 
safety.  I  fear  more  danger  of  fire  in  both  systems,  and 
this  more  in  low-pressure  systems  than  in  bigh-pressiu^ 
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onee,  for  they  are  not  so  safeguarded,  and  are  more  open  to 
abuse.     In  fact,  the  numerous  accidents  that  have  occurred 
from  imperfect  work  on  low-pressure  systems  has  already 
attracted  serious  attention  to  its  dangers. 
I  prefer,  then,  to  specify  that : 

1.  The  copper  must  be  pure,  and  such  that  at  a  density 
of  8  "9  ita  specific  resistance  is  1,616 — that  is,  it  must 
comply  with  Matthiessen's  standard  of  pure  hard-drawn 
copper. 

2.  If  it  is  to  be  covered  with  any  vulcanised  materia!,  it 
must  be  tinned. 

3.  No  single  size  smaller  than  No.  19  ('Oiin.  or  I  mm, 
wire)  is  to  bo  used. 

4.  No  single  wire  greater  than  No.  16  is  to  be  used. 

5.  All  larger  sizes  are  therefore  to  be  stranded. 

6.  The  weight  of  copper  used  is  to  be  such  that  the  loss 
of  volts  between  the  distributing  switch  and  the  furthest 
lamp,  when  full  load  ia  on,  shall  not  exceed  1  per  cent. 
Hence  the  current  which  each  conductor  has  to  carry  must 
be  given. 

7.  The  dielectric  to  be  employed  must  be  described,  with 
its  specific  insulation,  in  terms  of  a  quadrant  cube  of  guLta- 
percba  at  75deg.,  which  is  taken  as  unity.* 

8.  The  thickness  of  dielectric  must  be  given  for  the 
different  sized  conductors  used. 

9.  The  various  modes  of  preserving  and  protecting  the 
insulated  cables  must  be  given. 

10.  Every  coil  should  have  attached  to  it  the  maker's 
certificate,  testifying  that  it  complies  with  this  specification, 
and  that  it  has  been  tested  under  water,  t 

Testin(j. 

There  are  upwards  of  130,000  miles  of  cables  submerged 
in  the  ocean,  and  I  cannot  recall  to  mind  a  single  fault  that 
has  occurred  since  1865  through  a  manufacturer'a  defect 
that  has  escaped  the  probe  of  the  tester.  Every  cable  is 
most  rigidly  and  carefully  tested  under  water.  Why  do 
not  users  do  the  eame  with  their  electric  light  conductors  1 
It  would  be  the  greatest  safeguard  for  security. 

There  is  a  widespread  impression  that  the  insulation 
varies  inversely  with  the  potential  difTerencea  employed, 
and  that  the  higher  the  voltage  used  the  more  accurate  the 
result.  This  is  a  mistaken  notion.  The  following  experi 
ment  was  made  to  show  its  fallacy : 

Table  SnowiN»t  Rrsflts  op  I.nsulatios  Tests  or  Ohttapebcua 
Core  m*ith  vARiors  Voi-taoes. 


Number  of 

Galvanometer  readings. 

losaUtlon  aftor 

cclU. 

one  minute*» 

(T^Unchti.) 

lat  min. 

2nd  min. 

3rd  min. 

eleotrific&tiou. 

MefjEohmB. 

10 

18^ 

16 

I4i 

164-3 

40 

76 

67 

64 

162-2 

100 

179 

163 

157 

173-3 

200 

Iftl     T.OOOu 

168 

162 

168-2 

300 

\92     4,000h; 

181 

177 

172-2 

400 

188     3,0OOu 

177 

173 

1741 

The  advantage  of  high  voltage  is  that  it  breaks  down 
incipient  faults  ;  but,  on  ihe  other  band,  if  too  high,  it  may 
put  in  faults  ;  it  is  therefore  advisable  that  the  insulation 
be  tested  with  a  voltage,  say,  not  less  than  50  per  cent,  and 
not  more  than  100  per  cent,  above  the  voltage  it  is  intended 
to  resist. 


[Errata.— Page  566,  for 


K    to  I 

I 

^^    where  p  is  the  8|)ecific  resistance  in  C.O.S.  unitSj  etc. 
B^  RU  2  TT 


read 


-? 


where  R^  is  the  resistance  in  C.O.S.  units,  etc. 

*  This  can  easily  be  deduced  from  its  insulation  in  megohms  per 
mile  when  the  dimen^ionB  and  the  lemperature  ooetficient  for  the 
mat'OrJal  are  given. 

tMesBrs.  W.  Glover  and  the  Silrertown  Company  already  do 
thia. 


For  'V  "  '"  **^6  note  ♦  "  A  simple  approximation,**  etc., 
substitute  "  U\"] 


LITERATURE. 


XXeetrlotty    up   to    Date.      By   John     B.    VERrrr,    M.LE.E. 
Frederick  Warne  and  Co.     la.  6d. 

Electrical  books  havo  hitherto  not  had  a  very  large 
popular  demand.  Technical  introductions  to  the  science 
ana  practice  of  electricity  have  now,  however,  be^un  to  be 
followed  by  books  for  the  consumer,  and  in  the  work  before 
us  we  have  an  extremely  useful  pocket  electrical  hand-book. 
Its  exterior  is  popularly  attractive,  with  the  appearance 
of  not  being  too  "dry,"  for  it  is  a  small  volume  in  white 
parchment  cover,  with  title  in  red  and  black,  something  after 
the  nature  of  "  English  as  She  is  Spoke,"  or  "  Dancing  as 
It  Should  Be."  The  title  "  up  to  date  "  certainly  appeals  to 
the  average  enquirer,  and  when  he  has  invested  his 
eighteenpence  and  turns  to  the  matter  he  will  find  a  vast 
deal  of  the  information  he  requires  in  readable  and  inte- 
resting form.  Mr.  Verity  begins,  of  course,  with  electron^ 
and  then  shortly  explains  the  various  means  of  pro- 
ducing electricity.  His  explanations,  though  sufficiently 
correct,  are  not  always  scientifically  so ;  for  instance,  the 
energy  of  a  primary  battery  is  not  obtained  by  the 
'*  destruction  "  of  zinc,  but  by  its  oxidation.  Again,  Mr. 
Verity  uses  continually  the  term  *'  inductional  *'  electricity. 
He  says  current  is  produced  in  a  dynamo  by  magnetic 
induction  ;  it  would  be  better  at  once  to  state  that  such 
current  is  obtained  by  forcible  motion  in  a  magnetic  field, 
whence  the  name  dynamo.  The  action  of  the  dynamo  is 
popularly  explained  in  a  separate  chapter  with  some  detail, 
but  the  chief  difficulty  in  the  way  of  the  ordinary  person — 
that  is,  the  difTerence  between  direct  and  alternating 
currents — is  perhaps  complicated  by  the  statement  that  "  so 
rapid,  in  fact,  are  the  alternations  that  the  current  generated 
is  practically  a  steady  and  omtinuaun  flow  " — which  certainly 
(in  the  sense  it  would  bo  read)  it  is  not.  Mr.  Verity 
mentions  the  various  sources  of  power,  and  gives  an  illus- 
tration of  a  Victor  turbine.  The  arc  light  is  next  treated,  and 
the  first  practical  use  for  it  is  quoted  as  that  in  1858  for  the 
construction  of  Westminster  Bridge.  The  Edison-Swan  lamp 
and  the  Sunbeam  lamp  are  succinctly  described,  and  tbeaani- 
tary  advantages  insisted  upon.  In  the  chapter  on  "  Storage  " 
we  again  come  across  the  popular  mis-statement  (started  by 
the  public  press  at  the  time  of  Sir  William  Thomson's 
wonderful  box),  that  "  electricity  is  stored  " — a  statement 
that  should  not  be  found  in  any  works  now  issued  to  the 
public.  The  ordinary  mind  should  have  no  difficulty  in 
grasping  the  true  theory  of  chemical  reactions.  The  after 
explanation  of  the  E,P.S.  cell  becomes  thus  vitiated  by  the 
first  sentences.  In  the  matter  of  wiring  a  house,  Mr. 
Verity  shows  himself  perfectly  at  home,  and  the  chapter  on 
this  part  of  the  electrical  engineer's  work  is  admirable,  and 
he  rightly  insists  on  the  necessity  of  employing  experienced 
and  competent  engineers.  We  notice  an  amusing  joke, 
incidentally  introduced,  apropos  of  the  householder's 
ignorance  of  technical  terms :  when  informed  that  a  leak 
was  due  to  "  earth,"  the  question  was  asked,  •'  Then  why 
wasn't  the  earth  removid  from  the  house  before  the  wires 
were  put  in  1 "  The  action  of  switches  and  wall  sockets 
are  explained  and  illustrated,  and  a  chapter  on  private 
installations  gives  a  plan  of  the  arrangements  required, 
with  a  photograph  of  the  author's  50-light  installation  at 
Weybridge.  To  ordinary  people,  however,  the  public  supply 
most  interests  them,  ana  this  question  receives  as  full 
attention  as  the  average  householder  requires,  with  explana- 
tions of  the  high-pressure,  low-pressure,  and  three-wire 
systems,  which,  if  not  technically  instructive,  serve  their 
purpose.  The  chapter  contains  a  list  of  the  principal 
central  supply  companies,  with  names  of  their  chairmen  and 
amounts  of  their  capital,  district  supplied,  number  of  lamps 
connected,  price  charged,  etc.  Supplemented,  as  it  is,  with 
a  coloured  map  showing  the  districts  in  London  over  which 
the  companies  have  power,  it  makes  this  part  of  Mr. 
Verity's  little  book  useful  for  reference.  We  are  then  given 
two  short  chapters  upon  transmission  of  power  and  electric 
traction,  with  illustrations  of  hauling  plant  for  mines  and 
an  overhead  electric  tramway  lino.     A  r^sinnd  of  the  Board 
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of  Trade  regulations  followfl,  with  a  comparison  of  the 
adrantagos  of  electric  light  over  gas.  A  final  chapter  on 
electrical  engineering  as  a  profession  is  written  from  an 
eminently  common-sense  standpoint.  *'  It  is  pitiable,"  says 
Mr.  Verity,  who  is  in  a  position  to  know  by  experience,  "to 
see  the  number  of  young  men  of  all  social  conditions 
now  seeking  and  begging  for  electrical  work.  As  a  rule, 
their  training  has  been  a  two  or  three  years'  course  at  a 
technical  college,  where  they  have  learned  something  which, 
no  doubt,  will  be  of  a^lvantage  to  them  in  the  future,  but 
who  are  not  in  any  way  qualified  for  the  work  they  are 
seeking. *"  It  is  painful  for  us  to  have  to  reiterate  again 
and  again  these  opinions,  and  Mr.  Verity,  speaking  as  head 
of  a  firm  which  employs  hundreds  of  men,  fully  bears  out 
the  ideas  we  have  so  often  expressed,  that  it  is  theoretical 
work  placed  as  a  crown  upon  practical  knowledge  that  will 
enable  a  young  man  to  succeed.  "  A  firm,"  says  Mr.  Verity, 
"  would  inBnitely  prefer  men  who  were  good  mechanics 
who,  from  liking  for  the  subject,  have  road  electrical 
books,"  to  simply  theoretical  students  who  have  passed 
examinations  and  paid  their  hundreds  as  ])remiums 
without  acquiring  actual  practical  experience.  Mr. 
Verity  concludes  his  advice  with  a  list  of  technical 
periodicals  and  hand-books  (in  which,  by  the  way,  we 
notice  Dr.  Thompson's  name  spelt  in  two  different  ways). 
The  book  ends  with  a  glossary  of  technical  terms,  and  a 
full  index.  In  the  glossary,  which  generally  is  all  that  is 
required,  several  errors  or  hazinesses  have  crept  in,  of  which 
a  second  edition  will  give  the  chance  of  revision :  Cell  is 
usually  a  glass  or  porcelain  jar,  not  a  "box."  The  defini- 
tion of  charging,  '*  filling  or  storing  an  accumulator  with 
electrical  energy,"  is  almost  correct,  but  not  quite. 
Countershafting  is  usually  considered  one  word.  Earth 
should  have  the  words  "usually  to  the  ground  "  addetL 
**  Electricity,  inductional,"  that  produced  by  the  dynamo, 
should  be  rather  '*  dynamo  electricity."  *' filectrolyta  " 
should  have  the  words  "the  term  usually  applied  to  the 
acid  solution  in  batteries."  "  Filament "  mi^ht  have 
the  words  "  capable  of  being  rendered  incandescent  by  the 
passage  of  a  current  without  fusion."  Induced  current  is 
defined  as  "electricity  produced  by  the  intlnence  that 
one  magnetic  or  electrified  body  has  on  another  not  in  con- 
tact with  it ";  a  mixture  of  statements  that  is  far  from 
holding  good,  Again,  "parallel  wiring"  is  defined  as  a 
term  used  to  express  the  system  in  which  each  lamp  has 
its  individual  flow  and  return  wires,  whereas,  in  reality,  it 
is  that  in  which  all  the  lamps  in  a  house  have  the  same 
main  flow  and  return  wires.  It  can  be  seen  from  what  we 
have  said  that  "Electricity  up  to  Date"  contains  an 
astonishing  amount  of  matter  ;  some  of  the  illustrations  are 
rough,  but  that  they  should  bo  there  at  all  in  an  eighteen 
penny  book  is  noteworthy.  The  printing  is  excellent,  atid 
the  book  is  probably  assured  of  a  wide  sale. 


PoptUAT  Eleotrlo  Lighting  :  Being  IVnctical  Hints  to  Present  and 
luiciidiii^'  L)»-eisot  Klectric  Eherjjy  for  Illuminiiling  Purpo&e«» 
with  IX  Cliftptor  on  Eloctric  Motors.  Hy  Cajitain  Ikon'sidk 
Ba\,  Ueoeral  Manager  of  tho  Weetminstor  Eloctric  Su[.i[iiy 
CorporatiuDt  Limitcii.     Illustrated.     Biggs  und  Vo.     26. 

We  have  in  the  above  work  an  electrical  book  written 
with  a  definite  object,  which  is  closely  kept  sight  of 
throughout — that  of  enlightening  the  consumer  of  electrical 
energy  on  his  rights,  duties,  and  the  knowledge  he  should 
possess  to  properly  superintend  attd  understand  his  service. 
In  this  respect  we  do  not  find  it  so  much  a  text-book  of 
technics,  as  of  the  nature  of  those  eminently  usefid  works 
issued  from  time  to  time  dealing  with  law,  banking, 
or  other  more  or  less  recondite  matters,  on  which  it  is 
necessary  for  the  modern  man  to  have  information.  Cer 
tainly  few  men  would  be  in  a  better  position  to  deal  with 
electric  supply  in  this  manner  than  Captain  Bax,  who  with 
his  experience  in  the  position  of  manager  of  an  electric 
supply  company  has  necessarily  constantly  to  consider  and 
deal  with  all  the  questions  arising  under  these  circum- 
stances. The  book  starts  with  a  very  full  and  accurate — at 
the  same  time  common-sense  and  direct — explanation  of  the 
terms  used  in  electrical  working.  Dealing  first  with  the 
advantages  of  the  electric  light  in  health,  safety,  and  ciean- 
liness,  Captain  Bax  at  once  proceeds  to  explain  the  dififer- 
ence  between  high  and  low  tension  systems.     An  avowed 


advocate  of  the  low-tension  system,  the  author  leaves  no 
vague  idea  as  to  which  he  considers  the  best  system  for 
private  houses,  and  without  considering  coUatend  advantages 
from  the  distributive,  and,  therefore,  financial  point  of 
view,  emphasises  danger,  need  of  precaution,  and  absence 
of  storage  i>ower.  There  is  little  doubt  that  the  low- 
tensionists  have  a  powerful  lever  on  the  public  mind  by^ 
working  on  feelings  of  caution,  and  whatever  the  advantage 
of  high  tension  for  transmission,  the  low  tension  will  always 
hold  favour  amongst  the  public  for  this  reason.  Captain 
Bax  makes  the  best  of  his  entrenchment,  and  insists  that 
"  it  IB  not  advisable  Lo  rely  upon  a  company  possessing  but 
one  generating  station."  He  sketches  out  the  arrangement! 
of  central  station,  storage  battery,  and  mains  that  are' 
requisite  for  low-tension  working  as  compared  with  high- 
tension,  balancing  rent  of  transformer  against  the  slightly 
lower  rate  of  charge. 

Taking  at  once  the  position  of  a  householder  who  is 
aware  that  laying  of  electric  mains  is  proceeding  in  his 
vicinity,  he  informs  the  intending  consumer  what  work  the 
company  have  to  do  to  bring  it  to  his  threshold,  and  what 
notices  he  himself  has  to  give  to  the  company  to  obtain 
the  light.  The  most  important  part  to  the  consumer,  that] 
of  the  interior  fitting  of  his  house,  is  next  dealt  with  from! 
tho  same  stand^^toint — wiring,  lamps,  and  switches  being] 
thoroughly  described,  with  special  insi&tance  upon  those] 
details,  as  between  contractor  and  consumer,  that  first ' 
have  to  be  gone  into  when  a  house  is  to  be  lighted.  Safety 
fuses  and  means  of  economically  and  safely  arranging 
circuits  are  explained  succinctly.  Incidentally,  we  notice 
the  author  regrets  no  practical  means  are  yet  before  the 
trade  for  the  re{>air  of  incandescent  lamps — eminently 
a  householder's  question.  Measurement  of  the  current 
receives,  as  it  deserves,  very  special  consideration.  Illus- 
trations of  the  Aron  meter  and  its  dials  are  given,  and 
directions  for  reading  the  figures,  with  explanation  of  its 
action,  supplies  exactly  that  information  which  most  con- 
sumers first  require.  With  reference  to  comparative  cost 
of  gas  and  electricity,  Captain  Bax  quotes  from  his  own 
experience  an  instance  where  the  gas  for  a  private  house  * 
used  to  cost  £35  a  year,  and  the  electric  light  now  comes  to 
but  £43  a  year — that  is,  exceeds  gas  little  more  than  one- 
fifth.  By  careful  arrangement  of  lamps  and  switches,  with 
attendance  to  rules  for  turning  oflf  the  current  when  not 
used,  this  proportion  should  be  obtainable  generally. 
The  information  with  reference  to  electric  light  is 
supplemented  by  a  chapter  on  motors,  the  use  of 
which  we  expect  to  become  general  in  every  house 
that  uses  electric  light.  The  utility  of  the  book  is  very 
consideiably  enhanced  by  the  addition  of  an  ap|>eMdix 
giving  actual  estimates  for  tho  wiring  and  fitting  up  of 
installations  for  connection  to  the  central  supply  mains  for 
houses  of  8,  12,  15,  20,  and  25  rooms.  A  further  appendix 
with  a  map  gives  tabxdatod  particulars  of  the  various 
London  electric  supply  companies  and  their  systems.  It  is 
a  book  that  not  only  ai>pnaJ8  to  the  general  public,  but  to 
municipal  authorities  requiring  straightforward  information 
for  their  members  ;  and  supply  companies  and  electric  con- 
tractors intending  to  supply  the  consumer  would  do  well 
to  see  that  he  has  such  a  work  in  his  hands. 


Deoorattve  Electricity.     By  Mrs.  J.  E.  H.  GoRnoN.     lUaatrated. 
Now  and  cheaper  edition.     Sampson  Low. 

We  have  already  noticed  with  favour  the  handsome 
volume  on  artistic  electric  fitting  written  by  Mrs.  J.  E.  H. 
Gordon,  and  illustraterl  by  Mr.  Herbert  Fell.  By  the  large 
number  of  dwellers  in  modern  artistic  residences,  the 
gas-fitiing  type  of  electric  pendant  is  regarded  as  an 
abomination,  and  rightly  so.  To  them  the  electric  light, 
with  the  light  and  tasteful  incandescent  lamps,  comes  as  a 
revelation,  and  the  full  advantage  of  its  beauty  should  be 
taken.  Mrs.  Gordon  takes  these  gentlemen,  or  more 
particularly  (for  it  is  with  them  that  the  question  lies) 
these  ladies  through  their  houses — from  hall,  drawing-room, 
dinin^Toom,  boudoir,  to  attic,  and  in  pleasant  terms, 
accompanied  with  delightful  illustrations,  shows  how  to 
li;;ht  up  the  house  in  truly  artistic  style.  The  book  has 
already  been  very  well  received  in  its  first  and  expensive 
form,  and  in  the  cheaper  edition  will  not  fail  to  receive  a  ^ 
welcome  in  many  homes. 
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TENDERS— HIGH   AND   LOW. 

It  would  be  a  piece  of  affectation  ou  our  part  to 
refer  to  the  Contract  Journal  as  we  should  refer  to 
a  paper  outside  our  influence,  when  it  is  generally 
known  that  that  journal  is  closely  connected  with  this 
paper.  The  Contract  Journal  deals  almost  exclu- 
sively with  matters  relating  to  contracts  ;  hence,  in| 
its  issue  of  December  16  was  given  the  hstof  tenders 
for  the  extension  of  electric  hghting  at  the  central 
offices  of  the  London  County  Council.  There  were 
thirty-two  of  these  tenders,  ranging  from  .t*l»490,  the 
lowest,  to  i;*2,996,  the  highest.  A  difference  of  two 
or  three  hundred  pounds,  or  even  of  five  hundred, 
upon  so  comparatively  small  a  job  might  be  under- 
stood, but  what  reasonable  hypothesis  can  explain  a 
difference  of  £1,506?  If  the  lowest  tender,  or  even 
half-a-dozen  of  the  lower  tenders,  permit  the  work 
to  be  done  properly  at  a  reasonable  profit,  what  about 
the  profit  upon  the  hij^her  tenders  ?  If,  however,  the 
higher  tenders  have  been  carefully  got  out  and  onl^B 
a  reasonable  profit  added,  what  about  the  lower 
tenders'?  It  is  scarcely  conceivablethat  tendering  upon 
the  same  specification  permits  such  wide  differences, 
yet  here  is  proof  that  it  does.  Immediately  below 
the  series  of  tenders  above  referred  to  our 
contemporary  gives  another  series  from  eleven 
builders,  the  difference  between  the  highest  andi 
lowest  being  £1,777  ;  but  in  this  case  the  highest 
is  £7,977,  so  that  the  percentage  difference  is 
far  below  that  which  holds  in  the  electrical 
tenders.  Further,  to  those  who  understand 
the  work,  the  reason  of  differences,  and  some- 
what large  differences,  in  building  operations  is 
easily  explained,  but  similar  reasons  are  not  to  be 
found  for  large  differences  in  electrical  work  of  the 
kind  under  consideration.  In  the  latter  c&se,  a 
diminution  of  the  higher  tender  about  22 J  per  cent. 
would  bring  it  on  a  level  with  the  lower,  but  the 
former  would  require  a  diminution  of  about  50  per 
cent,  to  bring  the  highest  down  to  the  lowest.  It 
would  be  interesting,  if  it  were  possible,  to  obtain 
the  continuation  of  the  history  of  such  work — by  this 
we  mean  an  feafef  and  authentic  statement  of 
the  cost  of  the  work  to  the  contractors.  We  are 
not  going  to  hint  that  mistakes  have  been  made  in 
this  case,  but  for  the  present  prefer  to  imagine  that 
most  tenders  were  made  upontheideathattheLiondon 
County  Council,  being  a  wealthy  corporation,  was  one 
that  could  well  afford  to  pay  for  work  done.  That 
argument  will  suthciently  account  for  many  of  the 
vagaries  of  the  tendering.  We  think  we  have 
sufficient  knowledge  of  the  "  pohcy  "  of  our  contem- 
porary to  know  that  if  it  takes  up  this  question  some 
hard  things  will  be  said  of  electrical  engineers,  and 
justifiably  so.  The  London  County  Council  may  be 
a  wealthy  corporation,  but  it  is  spending  the  money 
of  the  ratepayers,  and  there  is  no  reason  why  they 
should  be  asked  to  pay  more  than  is  necessary 
because  they  pay  collectively  rather  than  individually. 
There  is  a  tendency  among  certain  classes  of  shop- 
keepers to  charge  a  customer  according  to  his  looks, 
and  it  certainly  seems  as  if  the  same  view  was  held 


I 


I 
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by  some  electrical  engineers.  There  is  another  way 
of  mildly  explaining  those  difforences.  It  is  that 
ft  number  of  minor,  yomiger,  or  country  firms  are 
extremely  anxious  to  get  a  piece  of  work  which  may 
prov<^  a  good  stepping-stone  to  something  in  the  future. 
Business  push  of  this  kind  is  commendable,  but  if 
the  work  is  undertaken  at  a  loss,  the  system  is  a 
hazardous  one.  Men  nowadays  are  kept  tolerably 
well  acquainted  with  what  this  or  that  work  costs, 
ftnd  commencing  at  a  low  price  and  gi'adually  putting 
up  the  price  is  apt  to  lead  to  loss  instead  of  gain  of 
business.  There  must  have  been  some  undercurrent 
of  reason  to  account  for  the  different  figures.  It 
may  be  news  to  some  of  our  electrical  friends  to 
hear  that  many  authorities  keep  a  "  black-list," 
and  once  a  firm's  name  gets  upon  the  list  all  chance 
of  obtaining  work  from  that  particular  source  is 
gone.  We  have  assumed  that  each  contractor 
tendered  for  the  best  work  aud  the  best  materials, 
otherwise  other  suggestions  might  be  made  as  to 
the  differences.  A  large  part  of  the  electrical  work 
of  the  future  will  be  in  connection  with  local 
anthorities,  where  prices  cannot  be  kept  secret  as 
with  private  individuals — hence  it  vrill  be  well  to 
pay  closer  atteutioii  to  the  proper  methods  of 
making  out  tenders. 


THE  FINANCE  OF  THE  LONDON  COUNTY  COUNCIL 

We  all  know  what  happens  when  a  ship  is  sinking — 
the  cry  is  sauve  qui  pent.  A  sinking  ship  and  a 
senile  Council  have  much  in  common.  For  the 
latter,  the  coming  election  looms  ominously  in  view. 
There  are  cases,  however,  in  which  bravado  takes 
the  place  of  wisdom,  and  this  seems  to  be  a  feature 
in  many  of  the  acts  of  the  expiring  London  County 
Council.  The  reason  may  be  that  many  of  the 
members  know  what  the  future  has  in  store  for 
them.  They  will  pass  into  a  limbo  whence  the 
electors  will  not  recall  them.  Not  long  since  we 
recorded  the  peculiar  action  of  the  Council  in  regard 
to  the  St.  Pancras  loan.  We  are  glad  to  see  that 
St.  Pancras  has  been  independent  of  the  Council.  It 
will  be  remembered  the  Finance  Committee  recom- 
mended the  loan  ;  the  Council  though  admonished 
as  to  importance  of  time,  referred  back  the  report. 
Again  the  connnittee  recommended  the  loan,  and 
the  Council  agreed  to  the  report,  but  meanwhile  St- 
Pancras  altered  its  mind  and  now  said  to  the  Council, 
No,  thank  you.  The  granting  of  a  loan  by  the 
County  Council  is  no  favour  to  St.  Pancras.  The 
latter  is  not  a  supplicant  nor  to  be  treated  as  such, 
and  has  quite  rightly  snubbed  the  Council.  It  was 
part  of  the  duty  of  the  late  Metropolitan  Board  of 
Works  to  loan  out  money  to  local  authoritios ; 
it  is  part  of  the  duty  of  the  County  Council 
to  do  the  same.  There  is  no  favour  conferred 
by  so  doing — rather  it  is  a  right.  Similarly 
the  County  Council  ai'e  riding  the  high  horse 
with  the  School  Board,  but  here  again  their  action 
is  landing  them  in  ridicule.  Perhaps  the  con- 
stituencies  will   not   have  forgotten  these  matters 


some  four  months  hence,  and  will  plainly  tell  the 
new  councillors  that  they  are  elected  for  certain 
business  purposes,  and  not  for  the  purpose  of  airing 
fads  or  throwing  obstacles   in    the    way    of    local 

improvements. 


CORRESPONDENCE. 

"  Cue  man's  woril  U  ou  mani  woM 
Juitlue  need*  that  both  be  heard.' 


THE    ELECTRIC    OMNIBUS. 

Sir, — In  reply  to  W,  "  Where  is  the  electric  omnibw^*! 
I  beg  to  suggest  to  him  that  the  duty  placed  on  a   loco- ' 
motive  engine  is  bo  heavy  that  the  said  engine  iR  shut  out 
of  the  market.     However,  here  is  the  law  :  a  locomotive 
engine  may  travel  along  the  road  on  condition  that  an 
attendant  is  attached  to  it,  and  also  that  a  man  walks  in 
front  carrying  a  RED  v\aAk\  (size  of  flag  (ul  lih)^  the  pace  not 
to  be  more  than  four  inil4?4  per  hwir.     Fancy  a   hansom  cah 
Aubject  to  those  conditions,  '*  four  miles  per  hour  ami   m.in 
with    red   (lag  in  front,"     Oh  !    thou  free  and   cnlirfhlmed 
rmninj.      Now  the  way  out  of  the  difficulty  is  this  :  the  , 
general  election  is  close  at  hand ;  let  each  of  us  interest 
in  electricity  interview  his  respective  candidate,  and  get  al 
promise  from  bim  that  he  will  insist  in  getting  the  law 
amended.     It  not  being  a  party  question,  it  will  apply  to 
both  sections  of  members  of  Parliament. — Yours,  etc., 
C.  Maiwun, 
Member  of  the  Vestry  of  St.  Mary's,  Battorsoa, 

22,  Swaby-road,  Northcote-road,  Clapham  Junction, 
i  December  13tb,  1891. 

[Mr.  Maraon  has  evidently  not  read  his  Electrical  Engineet^ 
or  he  would  have  learnt  that  the  legal  aspect  of  the  case 
is  not  as  he  states.  A  license  can  be  obtained  for  electric 
vehicles,  and,  in  fact,  an  electrical  omnibus  has  often 
traversed  the  principal  London  streets. — Ei>.  E,  EJ\ 


D.P.  ACCUMULATOR  CELLS. 

Sir, — We  notice  in  your  last  issue  you  publish  the  paper 
read  by  Mr.  Itobcrtson  at  the  Society  of  Arts  without  the 
discussion,  and  as  the  description  of  our  cell  is  likely  in  its 
present  form  to  create  a  bad  impression,  we  trust  you  will 
allow  us  space  to  correct  the  statement  that  our  positive 
plates  are  of  the  Faure  type.  As  [>ointed  out  in  the  dis- 
cussion by  Mr.  Drake,  the  plates,  both  positive  and  negative, 
are  of  the  Plants  type,  no  oxides  or  salts  of  load  being 
employed  in  their  construction. — Yours,  etc., 

Drakk  and  Gorhah. 

London,  S.W.,  11th  Dec,  1891. 


DREHSTROM. 

Sir, — Under  the  above  heading  you  published  last  week 
a  paragraph  stating  that  I  am  about  to  make  testa  with  a 
multiphase  current  set.  This  is  misleading.  The  set  in 
question  has  been  very  kindly  lent  me  by  the  Berlin 
Electrical  Company  for  illustrating  one  of  my  lectures  on 
ahertiating  currents  at  the  School  of  Military  Engineering 
at  Chatham,  but  I  have  received  no  instructions  to  make 
tests  with  it.— Yours,  etc.,  GiSBERT  Kapp. 

Westminster.  Dec.  15,  189L 


GWYNNE  AND  CO.'S  DISCLAIMER. 

Sin, — Our  attention  has  been  called  to  a  letter  which 
appeai'ed  on  page  563  of  your  last  issue,  signed  by  Messrs. 
Gwynne  and  Co.,  of  Victoria-embankment,  infonning  you 
that  thoy  wero  not  shareholders  in  our  corapuny.  This 
disclaimer  is  quite  correct  so  far  as  the  firm  of  Owynno  and 
Co.  is  concerned,  and  we  are  somewhat  surprised  that  they 
thought  it  worth  while  to  rush  into  print  to  refute  a  matter 
which  in  no  way  concerns  their  firm  unless  it  was  done  by 
them  with  some  ulterior  object,  and  we  would  remind  these 
gentlemen    that   there   are  more    "  Gwynnes  '*   than   one 
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^Qg^g^  ivi  the  engineering  world.  However,  to  put  this 
matter  right,  from  a  financial  point  of  view,  and  so  far  as 
our  company  is  concerned,  we  beg  to  state  that  the  par- 
ticular Mr.  Gwynne  who  is  interested  in  the  success  and 
welfare  of  our  company  is  Mr.  James  Eglinton  Anderson 
Gwynne,  J. P.,  of  97,  Harley-street  and  Folkington  Manor, 
Polegate,  Sussex,  and  the  owner  of  the  Pilsen  Electric  Works, 
who,  moreover,  since  the  date  of  the  first  announcement 
in  your  **  City  Notes,"  has  also  taken  over  our  Mr.  Arthur 
Shippey's  entire  interest  in  the  company,  also  Mr.  Shippey'e 
vested  interest  in  the  Cuttias,  Crocker-Wheeler,  and  Water- 
house  electric  systems ;  aad  we  have  do  doubt  in  due  coiii'se 
that  Mr.  Gwynne  will  financially  handle  the  above  valuable 
group  of  inventions  in  the  manner  they  deserve  to  be 
developed  in  the  European  markets,  and  this  probably 
without  the  assistance  or  intervention  of  the  firm  alluded  to. 

Knowing  that  your  journal  has  a  known  reputation  for 
inserting  authentic  information,  and  that  it  also  aims  in 
carrying  out  as  far  as  possible  your  ivdl-tnotvn  motto  for 
corre8[>ondents,  we  will  thank  you  to  insert  this  letter  in 
your  next  issue,  and  by  so  doing  you  will  oblige. — 
Yours,  etc.,  Shippey  Brothers,  Limited, 

(Per  William  B.  Hammond.) 

13  and  U,  Cneaiieido.  E.C.,  Dec.  17,  1891. 


UNDERGROUND   LIGHTING    MAINS    IN    PARIS.* 

BY  K.  DIKUDONNK, 

(Cmidwhd  from  page  512,) 
Mains  of  Ihr  Ctyuipmjair.  dr  la  Fldcc  Clicluf — The  system 


of  mains  adopte<l  by   this  company  is  essentially  diHerent 


Fig.  o7. 

iu  many  ways  from  all  the  others  laid  in  Paris.  Here  there 
are  no  conduits — of  cast  iron,  concrete,  earthenware — and 
no  bare  cables.  The  cables  are  all  heavily  inaulated,  and 
simply  laid  at  the  bottom  of  a  trench  under  the  pavement 
on  a  layer  of  sand.  [It  is  perhaps  as  well  for  Englieh 
readers  to  note  that  the  subsoil  of  Paris  is  of  an  entirely 
different  nature  to  that  usually  experienced  in  the  dam[» 
soil  of  London,  consisting  usually  of  light,  dry,  stony  earth, 
like  crushed  stone.]  The  laying  of  the  cables  becomes  in 
this  case  a  very  rapid  operation,  the  time  of  interfering 
with  the  pathway  is  considerably  diminished  as  compared 
with  the  time  required  for  the  other  systems  described.  To 
open  the  trench,  lay  the  cables,  and  fill  up  again  quickly, 
are  the  three  phases  of  this  system.  The  junctions  and 
connections  are  made,  under  a  portable  shelter,  in  cast-iron 
boxes,  as  afterwards  dc        *** 

The  cables   emplof  •  Compagnie  de  la   Place 

Clir^ nf  the  Sieg  ifactured  at  Belfort  by 


the  Soci6t6  Alsacienne  de  Constructions  M^caniques.  The 
author  of  these  articles  had  the  good  fortune  to  see  the 
manufacture  of  this  class  of  electric  cables  at  the  works  of 
Messrs.  Siemens  themselves  at  Charlottenberg,  near  lierlin. 
The  process  of  insulation  is  extremely  carefully  carried  out, 
and  the  insulated  cables  are  covered  with  lead.  They  are 
classed  ordinarily  into  four  different  types,  corresponding 
to  various  inherent  requirements  of  employment  combined 
with  economy  : 

(a)  Conductors  with  lead  sheatb,  uapi'otected  with 
exterior  envelope. 

(b)  Conductors  with  lead  sheath,  covered  with  a  eerving 
of  a8[)halted  jute. 

(c)  Conductors  with  lead  sheath,  covered  with  Uyer  of 
insulation,  again  wrapped  by  two  iron  strips  wound  spirally 
and  simultaneously  around  the  cable,  Fig.  57.  The  whole 
is  finally  covered  with  tarred  jute. 

{d)  Lastly,  those  in  which  the  external  wrapping  is  of 
iron  wire. 

Among  these  four  types  of  cable  the  mains  engineer  will 
exercise  a  judicious  selection.  When  the  section  of  the 
conductor  does  not  exceed  30  square  mm.,  a  single  copper 
wire  is  used  ;  for  larger  sections  the  core  is  formed  of 
stranded  wires.  The  insulation  is  composed  of  a  serving 
of  cotton  or  juta,  highly  dessicated  in  vacuum,  and  then 
impregnated  with  an  insulating  compound  the  description 
nf  which  is  not  divulged.  The  proprietors  of  the  process 
iiflSrm  its  superiority  to  indiarubber,  guttapercha,  and 
similar  materials,  a  claim  which  must  so  far  remain  for  us 
a  simple  allegation.  The  thickness  of  this  insulation  de{}ends 

Fro.  68. 


Fio.  60. 

upon  the  voltage  it  is  to  withstand.  Amongst  the  strands 
forming  the  cable  is  an  insulated  strand  of  smaller  section, 
which  acts  as  a  pilot  wire  to  measure  the  difference  of 
potential  at  the  extremity  of  the  cable. 

These  mains,  although  sufficiently  armoured  with  their 
iron  sheathing,  when  laid  in  their  trenches  and  covered  with 
a  layer  of  sand  are,  nevertheless,  liable  to  various  even- 
tualities ;  such  as  a  violent  stroke  from  a  pickaxe,  if  there  is 
nothing  to  call  the  attention  of  the  labourer  to  their  presence 
in  the  ground.  It  is  thought  sufficient  generally  to  lay  over 
the  trench,  just  below  the  pavement,  a  galvanised  iron  wire 
meshing,  which  would  serve  to  attract  the  attention  of  any 
workman  taking  up  the  flags.  In  many  cases  this  would 
appear  insufficient.  Occasionally  it  would  be  better  instead 
of  the  metallic  meshing,  to  use  creosoted  deal  boards. 
When  passing  under  the  roadway  the  cables  are  threaded 
through  iron  pipes. 

The  distribution  in  the  district  of  the  Place  Clichy  is  on 
the  five-wire  system,  supplied  by  one  or  several  groups  of 
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dynamos  connected  in  parallel,  giving  the  requisite  pressure 
between  the  exterior  conductors.  Two  feeders  are  there- 
fere  &)1  that  are  required  to  connect  the  exterior  conductors 


points  of  junction  of  cable  to  cable  or  of  service  mains.  In 
laying  new  mains  the  greatest  possible  precaution  is  there- 
fore taken.     The  end  of  a  cable  is  never  left  Iwre  ;    as  soon 


k 
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with  the  dynamos.  The  lamps  are  distributed  judiciously 
on  the  four  bridges  formed  by  the  intermediary  conductors. 
It  follows  that  the  number  of  cables  to  be  laid  in  the 
trench  will  be  usually  five,  and  sometimes  seven  when  the 
feeders  follow  the  course  of  the  distributing  mains.     The 


as  it  is  prepared  for  junction,  it  is  inserted  in  a  sleeve  and 
buried  in  a  mass  of  insulating  material. 
Simple  junctions  are  made  in  junction-boxes  cast  in  two 
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••%  ■  ■  -  •-'  "■     ----'■- 


Fio.  01. 


Fio.  62. 


cables  are  distinguished  by  means  of  small    metallic  clips, 
placed  upon  them  at  short  intervals. 

These  mains  have  a  high  insulation  resistance  ;    the  only 
places  which   would  give  any  cause  for  trouble   are   the 


pieces,  see  Figs.  58  and  o9,  having  stuffing-boxes  for 
tightly  gripping  the  cable  and  preventing  the  intrusion  of 
moisture.  The  two  cores  are  butted  and  tightly  screwed 
between  two  solid  copper  sleeves.     The  fpilot  wires   are 


vyiiT\irVV* 


M  aatae 

,  dSMnbaiii>g-boxes 
;iB  ffg.  6K  which 
UKti  coaDcdioQ  witli  the 
tf«  MftJ«  of  cut  iron,  wich 
!  'g>-piecM  connect    the 
nia|^  Uteral  stuffing- 
rad.     The  end  of 
tinted  set  screws; 
'her  sheiith.     The 
iij)  wiih  iiisulaling 
ver^i  times  to  allow  for  contraction 
,  ,_^    v^jt  t«  occupietl   by  metallic  bars  by 
I  am  ttMt  OUi  he  put  into  communication  with  any 
Oifr^iate  irv  in$ert«d  between  the  mains  and  these 
TW  eovNT  itaelf  of   the  box  is  surmounted  by  a 
koUow  and  elevateil  lid,  the  upper  surface  of  which 
ll  Wv«l  with  the  footpath. 
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Fig.  62  shows  both  the  arrangement  of  tee  junction- 
boxes,  and  the  distributing-box  to  which  the  house  service 
mains  are  connected.  There  are  several  ditlerent  typos  of 
junction-boxes,  the  form  varying  according  to  requirementfi  ; 
but  the  system  of  construction  and  laying  of  the  mains  ie 
always  based  upon  the  same  general  method, 

The  Company  of  the  Place  Clichy,  while  confident  of  the 
good  insulation  of  its  armoured  cables,  has  multiplied  its 
precautionary  measures  at  those  points  at  which  leakages 
and  faults  mostly  occur  in  underground  mains — namely,  at 
the  junctions  and  branchings — so  as  to  thoroughly  assure 
the  neceaaary  safety  of  working. 

Municipal  Station  of  tlu  IlaJUs  CeiUraJes, — The  technical 
commission  which  directed  the  erection  of  the  Paris 
municipal  station  at  the  Ce»itral  Markets,  decided  to  use 
both  continuous  cunrentfi  and  alternate  currents  with  trans- 
formers. According  to  the  choice  of  one  or  of  the  other 
system,  the  mains  used  have  been  varied.  They  will 
therefore  be  here  considered  separately. 

The  distribution  of  the  continuous  current  in  the  market 
and  the  neighbouring  streets  is  carried  out  by  means  of  the 
three- wire  system  and  feeders.  The  difference  of  [)otontial 
between  the  extreme  wires  does  not  exceed  220  volts. 

Within  the  markets  none  of  the  mains  are  underground 
except  the  feeders ;  the  distributing  cables  are  run  along 
tJie  fTdJJs  oi  the  BtaJJs,  protected  by  wood  casing. 


ie«<fl 
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i'lM  cabloa  are  carried  in  concrete  conduits  4.'>  oni   /m 
«ide  and  30  cm.  (II in.)  deep,  Fig.  63,  on  wootJAiiuttea, 
wbicb  are  furnished  with  enamelled  metallic  hooCs.     The«< 
double  frames  are  embedded  in  the  concrete  at  distances 
about  one  metre.     The  culvert  is  closed  by  slabs  of  the 
same  material,  the  joints  filled  up  with  loam,  after  whicb 
the  path  is  relaid  above  them.     As  in  the  other  systems 
already  described,  the  crossing  of  the  streets  is  carried  out  j 
by  vaulted  galleries  ending  in  vertical  manholes.  I 

The  high-tension  mains  in  which  alteniating  currents  of  ^ 
2,400  volts  aie  carried,  are  also  placed  in  concrete  conduits, 
but  instead  of  being  supported  by  hooks,  they  are  run  in 
wood  casing  in  order  to  avoid  all  accidental  contact.  Fig.  63 
shows  the  |K>8ition  of  the  cables. 

The  specification  of  these  will  be  of  interest  and  \&  here- 
with given  as  follows  : 

1.  Low-Tension  Maiiix — Metallic  core  of  tinned  copper, 
a  layer  of  pure  indiarubber,  a  layer  of  mixed  indiarahber 
2  mm.  thick;  two  ribbons  of  indiarubber tap>e,\nilcanised^ 
a  serving  of  bitumenisod  braid. 

2.  Ilig'iTcnjii/m Main^. — Metallic  core  of  tinned  copper, 
two  layers  of  pure  indiarubber  1  mm.  thick ;  severmll 
layers  of  mixed  indiarubber  of  4  mm.  thick ;  a  layer  of 
resinous  hemp  3  mm.  thick  ;  two  ribbon?  of  cotton  tape. 

The  only  difference  between  the  two  cables  is  in  the 
thickness  of  insulation,  as  seen  in  Fig.  64.  The  insulation 
required  by  the  speciBcation  was  300  megohms  jier  kilo- 
metre (about  190  per  mile)  for  the  low-tensiou,  and  8,000 
megohms  per  kilometre  (about  5,000  per  mile)  for  the 
high-tension  cables  at  24deg.  C. 

Along  a  portion  of  the  route  the  high-tension  main, 
passinET  near  the  telephone  wires,  it  has  been  necessary  to 
ivoid  induction  noises  by  employing  concetitric  cables, 
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if/ tea  Miarubotr^ 
■TT^V-^  Copper 

'-•'/§    Fur  e  intiiatuDbe^ 
Tept 


Hemp 

Coppti* 

hfre  inui4rubbtP 
Fi»J.  64. 

AVe  have  thus  given,  in  the  course  of  a  somewhat 
extended  review,  with  abuitdance  of  illustrations,  and  in  as 
short  and  direct  manner  as  possible,  the  various  sys^^^ms  of 
underground  mains  adopted  by  the  electric  light  comjtanies 
of  Paris.  Which  system  will  prove  in  all  respects  the  best, 
time  alone  can  be  trusted  to  decide. 


THE  MEASUREMENT  OF  THE  RESISTANCE  OF 
CONDUCTORS  CONTAINING  DISTURBING  E.M.F.-S.* 

IIV    I('»I,Jv(>   Ari'LKVAUn. 

The  principal  practical  case  in  which  we  have  a  ooodactor  con 
taining  a  disturbing  E.M  F.  is  a  telegraphic  circuit  terminating  in 
earth  plates.      These  eartb-plate«,   from  ^Tiriooa  causes,  net  as 

I  battery,  and  the  resislnnce  of  the  line  appears  too  email  or  too 
great,  depending  on  the  direction  of  the  natural  current*  with 

I  respect  to  the  workin|'  current.  lo  order  tbnt  the  position  of  ™ 
fault  may  be  accurately  found,  it  i«  desirable  to  know  the  resist- 
Mice  of  the  earth-plateft  and  the  value  of  the  natural  E.M.F.  Ai 
it  waa  with  earth-plni«8  that  my  tirttt  exiierimente  were  made,  I 
iiropose  in  this  paper  to  give  you  the  re«ulta  obtained  w  ith  them  in 
lull.  For  the  sake  of  cleornese,  it  has  been  found  necesnarv  to 
refer  to  much  that  i«  elementary.  In  this  I  mu»t  a»k  for  your  kind 
indulgence. 

Let  ue  first  be  sure  of  wlmt  we  mean   by  the  reaUtance  of  on 
earth-plate.     Taken  alone,  the  t'Ci-m  does  not  quite  explain  it«elf. 


tlOD. 


Paper  read  beforo  the  City  and  (iuildn  Old  8ttidont«'  A*(*oci< 


•ocitt  ■ 
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cndlcr  ('*Teflting   InebructioDS,"  vol.  ii.}dofinGfl  it  afi  the 

(joe  olferwi    by   our   plunot  between    the   earth-plate  and 

•  ■•'•  ;'hvl,o  of  very  (i^reat  .-'i/.e,   Kitiititcd  at  u   very  jjrent 

there  also  Hhown  that  it  we  accept   thin  dutitiition 

;  in  HjSRuming  the  re^wtance  between  any  two  earth- 

-  '.((ual  to  the  sum  of  their  reepective  re*<i«tAncefl. 

■  ri  we  arc  given  three  earth -platea  of  unknown  renUtatiCCR, 

X,  u.  itnrt  '..  it  ]«  poBdible,  by  connecting  them  in  {laira,  to  find  their 

inaividual  ro«>iatancee.     Let 


X  -*-  !/  : 


tl. 


y  f  -  =  /*, 


+  a.*  =  r. 


where  a,  ^,  and  c  are  the  resistances  of  the  plates  taken  in  luiirn 
And  meMured  by  any  of  th«  "  earthto-earth     pystems.     Then 


a  f  6  +  r 


-6. 


n  +  ?»  + 


2  ■         '  2  '  2 

The  traditional  method  for  the  findin^if  of  a,  ^,  and  r  is  similar  to 
tiie  one  adopteil  for  lueasuring  the  rociiAtAnco  of  cells  by  a  tangent 
galvaoometer.  It  has  to  be  modified,  however,  to  allow  for  the 
disturbing  E.M.F.  of  the  plat«8  theniiielveB.  Let  E  be  the  E.M.fc\ 
of  the  testing  coll,  and  H  ite  internal  resistance  ;  (!  the  galvano- 
neter  resistance,  and  Ci.,  fi,  the  deflections  corresponding  to  added 
IV)  and  Ri.     We  have 

E  =  tanff.  (t;  +  B  +  R„) {\) 

E  =  tan  tf,  ((;  +  B  +  R,) 

Q  +  B  =  5*  ban  Pi  —  Ro  tan  e„ 

tan  $a  —  ban  9i 


Fio.  1. 


Pic.  2. 


Now,  in  place  of  R„,  Ri.  put  the  leads  from  the  earth-plate,  x 
and  y,  Fig.  2.  The  disturbing  E.M.F.  is  acting  at  fir.st,  HU[>poHe, 
in  the  same  «ense  as  K.     Let  it  be  f- :  then 

E  +  tf  =  Un  *„  (O   f  B  +  ar  +  y) (U) 

Now  reverMO  the  testing  battery  so  that  r  opim^s  E  ;  then 

E  -  e  -  tan  Onx  (<t  (  B  +  a  -t  .v) .    .     .    .    {'M 
From  (2)  and  (3)  we  have 

E^tan<9„+^ta»g.n^t;^BHar^y)  .     .     .    (4) 

From  (1)  and  (4) 

tan  gu  (G  +  B  +  R») 

*  -*^  y  =  too  g;;  +  tan  g.7"  -  (^  *■  *** 

2 

Thii  Kivei  u»  a.     The  values  of  h  and  c  are  similarly  arrived  at, 
and  tbaM  resniti  are  said  to  give  the  earth-plate  resistxinces. 

A  seriea  of  te^te  was  made  by  this  method  with  throo  "  earths," 
of  |which  X  waa  the  resistance  of  the  gas-pipes  iit  the  place  in 
question  ;  v,  an  earth-plate  to  a  lightning  conductor  ;  and  r.,  a 
coLi|)er  oartn-plate  of  ordinary  type.  The  following  values  for  the 
iDui\'idual  resistances  wore  obtained  at  dilferent  times  within  & 
few  weeks. 

Table  I. 


-2-1 


-•16 


8*33     24-85 


8-3 


4-3 

6'3 
4-98 

5-9 


4*45 

501 

4-77 
4.14 


22-7 

331 

21*2 
19-69 

23-4 

2315 

22-24 

21-7 
2()*09 


I 

L 


Schwendler's  Ungont  galvanometer,  as  made  for  the  Indian 
telegraphic  dci>artmont,  was  employed,  with  two  Minotto  cells 
connected  in  |>araUcl. 

The  absurdity  of  resistance  with  a  nefjative  sign  should  suffi- 
ciently show  the  faliftoy  of  this  method  ;  and  it  will  appear  the 
more  inconsistent  when  I  refer  you  presently  to  results  which  make 
the  roelatances  nearly  constant  throughout  the  same  period  of 
time.  The  variations  are  not  due,  as  is  generally  assumed,  to 
changes  in  the  actual  resistance  of  the  plates  themselves,  but  to 
the  multy  method.  We  cannot  take  it  for  granted  that  the 
E.M.F. *s  remain  unchanged  when  the  circuits  are  once  completed. 
<  in  equations  (3)  and  (4)  is  not  constant. 


The  second  exjjeriments  were  made  with  Whoatstono'fl  bridge  in 
its  usual  form.  The  dithculty  wiis  precisely  the eame.  The  E.M.F. '« 
in  the  *'  unknown  "arm of  the  bridge  run  themseUesdown  through 
the  other  branches.  The  accuracy  de|>eodM  hero,  as  before,  u()on 
f  keeping  constant. 

The  results  were,  if  anything,  ruther  wor(>e  than  by  the  tangent 
galvanometer,  tlie  smallest  resistance  nearly  always  apj)earing 
with  a  negative  sign.  The  wonder  is  that  such  metnods  still  find 
a  place  in  maDuoiH  on  telegraphy,  Schwendler's  book  suggests 
that  these  tests  are  best  carried  out  on  Sunday.  The  fuel  that 
mine  were  made  on  all  days  of  the  week  may  explain  their 
inconsistency. 

If  a  nearer  approach  to  accuracy  was  to  be  obtained  it  became 
evident  that  a  means  must  be  found  for  diminishing,  as  far  as 
possible,  the  time  during  which  the  plates  are  on  circuit  at  the 
bridge.     The  following  method  suggested  itself  : 

Lot  «i,  H,  /^  7,  represent  the  four  comers  of  the  bridge;  a  and  h 
the  ratio  arms:  (/  the  variable  resiMtdnce ;  and  i'  the  unknoMn 
resistance  which  contains  the  disturbing  E.M.F.    At  7,  the  meeting 

tx)int  of   the 'battery  branch   with  x  and   ci,   separate  the   throe 
irnnches,  and  bring  a  connection  from  each  to  the  upper  three 


Fi.;.  X 

springs  of  a  tivocontact  key.  T!>o  lower  springs,  insulated  from 
tne  tliree  above,  are  for  the  completiou  of  the  galvanometer 
uirouit.  The  conductor  whose  resistance  is  to  be  detennined  is 
at  present  on  open  circuit.  Now  adjust  the  arm,  d.  to  some 
assumed  value  of  2",  and  verify  it  by  a  single  tup  of  the  key.  The 
RM.F.  in  the  x  branch  cannot  Appreciably  vary  during  that  short 
interval,  and  by  a  few  trialfi  the  currocL  voluo  of  d  is  determined. 
The  testinj'  battery  is  now  reversed,  and  a  new  value,  d',  obtained 
for  tbe  variable  arm.  For  geieral  purposes,  it  will  be  found  sutii- 
ciontly  accurate  to  take  the  mean  of  '/  and  d'  as  the  reciuirod 
resistance  of  x.  If  the  disturbing  E.M.F.,  however,  is  high,  wo 
mast  use  the  whole  formula  for  the  resistance  of  the  bridge  arm 
and  make  the  necoaiMiry  correction.    In  this  case  let 

E  =  E.M.F.  of  testing  battery, 
c  =  E.M.F.  in  the  a:  oranch. 
a,  6.  1/,  ar,/,  «/  =:  the  resistance  in  the  six  hrancties. 
A,  B,  l>,  X,  F,  it  =  the  oorresponding  currents  in  a,  //,  *l,  a:,/,  (/. 


Fia.  4. 

Then  when  tt  =  0  there  \n  the  same  ditferonce  of   potentials 
between  the  enfls  of  a  as  between  the  ends  of  b. 

A      6  .,       .    a 

A  r      •         • 


B" 


B: 


(I) 


Considering  point  7M,  X  =  A        (2) 

(8) 


D=B,\D=  A- 


>1   p,  F=A  +  B  .'.  F=A 


o-t-fc 


(4) 
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^  ^  •,  7,  wo  have 

ft  b  ft 

=  4.  ([a +  />]/+ a 6  +  «rfj).     . 
6 


(5) 


(fi} 


I  (5)  and  (6) 


bx-ad 


E    /(o  +  6)  +  afc  +  «rf 


Fio.  5. 

Now  reverse  the  testing  battery,  obtaiuiiig  — E  for  E,  inc)  r/'  Um'I 
e  -  6  X  +  o  d* 


E    /{a  +  b)  +  ab  *-  ntf 
Add  numerator  and  denominators,  reepoctively  of  (7)  and  (8), 


(B) 


a  {d>  -  d) 


BabLract  ditto, 


E    2/(a  +  ft)  +  Sa/j  +  n  (d'  +  rf) 


e  _  2fcg  -  a(rf*  +  rf) 
B  ~        o  (d  --  d') 


.    <n) 


(H» 


Fig.  6. 
By  eqaatinfr  (9)  and  (10)  we  have 


26 


2ft  (2/  [a  +  ft]  +  2a  ft  +  a  [fi»  +  d])' 


<i)-^' 


roo^oo 


Kic, 


Firt.  8. 


For  practical  purposes  this  complete  formula  need   be  applied 
only  in  extreme  cases.     Using  the  Rimplo  relation 

d'  -^  d       n 


the  following  values  were  obtained  at  different  times  for   the 
resistances  oftho  earth-plates  before  referred  to  : 

^^^  Date. 

I 


f  4/6  01 


Tablk  II. 

«                   y 

•825    3-83      

•MO    :V84      

•3i»0      .r945     

2 

16-6 

16725 

17*325 

3-768    

17-283 

3876    

:^'MA 

17-20 

17&45 

17-513 

Between  these  test«  the  plates  were  used  from  time  to  tune  for 
eignalling  work  and  line  testing.  It  is  seen  that  their  resiatAnce 
varieti  but  very  little. 

By  the  formula  (9)  we  are  able  to  find  f,  the  distributing  E.M.F., 
in  terms  of  E,  the  E.M.F.  of  Uie  testing  battery. 

{To  he  continued.) 


ELECTRIC  LIGHTING  OF  HOUSES. 


At  the  second  ordinary  meeting  of  the  Dundee  Institute 
of  Architecture,  Science,  and  Art,  Mr.  F.  Grant  Ogilne, 
principal  of  Heriot-Watt  Collepje,  Edinburgh,  delivered  a 
lecture  on  "Electric  Lighting  of  Houses,"  Mr.  Charles 
Ower  (president)  occupied  the  chair.  The  chairman  said 
the  lecture  was  one  of  two  which  had  been  specially 
arranged  for  in  connection  with  the  fact  that  Dundee  was 
setting  about  introducing  the  electric  light. 

Mr.  OaiLViK  began  by  referring  to  the  nature  of  electric 
light,  and  detailed  some  of  the  principal  facts  in  relation  to 
electricity  which  would  have  to  be  dealt  with  in  its  distri- 
bution in  houses.     He  explained  how  the  wire,  heated  by 
the  electric  current,  gave  off  light,  but  at  the  same  time, 
M'hen  made  of  certain  metals,  would  melt.     The  lecturer 
then  demonstrated  the  manner  in  which  an  electric  lamp  gave 
out  light.     The  filament  in  the  lamp,  being  made  of  carbon, 
glowed  when  the  current  was  passing  through,  and  during 
the  process  particles  of  carbon  were  thrown  off,  and  in  time 
the  filament  became  thinner  and  thinner  until  it  broke.  The 
average  life  of  a  lamp  was  about  1,000  hotu's  burnins^.  The 
lecturer  then  explained  the  uses  of  the  electric   battery, 
and  the  signification  of  the  electrical  terms  ampere  and 
volt,  which  signified  the  strength  of  the  current  and  the 
difterencc  of  electric  pressure.      By   means   of    diagrams 
shown    on    the   blackboard    with    coloured    chalks,    Mr. 
Ogilvie   represented  how  electricity  could  be  distributed 
in    bouses.      The    two     wires     were    brought    into    the 
house,  the  one  being  at   an  electrical  pressure  of  100 
volts  above  the  other.     These  two  wires  were  connected  by 
another  passing  through  the  lamp,  which  glowed  when  the 
electric  current  was  passed.     The  fittings  for  the  distribu- 
tion of  the  electricity  were,  he  said,  of  importance.     The 
conductor  of  the  electric  current  was  of  copper  or  an  alloy 
of  copper,  and  to  prevent  electricity  escaping  from  one  wire 
to  another,  or  into  the  material  of  the  wall,  the  copper  wire 
was  entirely  surrounded   by  some  substance  which  offered 
great  resistance  to  the  flow  of   electricity.     The  way  in 
which  wires  could  be  carried  over  a  house  was  then  detailed, 
and  the  use  of  the  switch  for  turning  on  and  ofl'  the  current 
minutely  explained,  a  switch  being  handed  round  among 
the  audience  to  clearly  show  how  it  acted.  Itwaa  usual  also  to 
have  a  wire  not  copper  which  formed  part  of  the  circuit,  and 
which  was  of  a  substance  easily  fused.     The  object  of  this 
was  to  prevent  any  accident  occurring  in  the  event  of  some 
unforeseen  contact  between  the  two  wires.     This  fusible 
piece  of  wire  prevented  the  possibility  of  such  an  accident^ 
as  should  such  a  mishap  come  to  pass  the  wire  fused  and 
the  injured  part  of  the  circuit  was  *'cut  out."    A  number 
of  electric  lamps  suitable  for  fixing  in  different  positions 
were  exhibited  to  the  audience.     These  and  an  exhibit  of 
lead  casings  and  various  fittings  wore  lent  by  the  Brush 
Company.    Mr.  Ogilvie  remaiked  that  it  was  the  exception 
now  to  ^nd  an  ugly  electrical  fitting.  The  practical  methods 
of  measuring  the  electric  power  supplied  to  a  house  were 
explained  generally  and  illustrated   by  the  Shallenberger 
meter,  an  example  of  which  was  exhibited  to  those  preseut. 
The  lecturer  at  the  close  referred  to  the  cost  of  electric 
light,  especially  as  compared  with  the  cost  of  gas,  and  by 
means  of  calculations  demonstrated  how  the  different  prices 
might  be  arrived  at  and  compared.     He  showed  that  under 
ordinary   domestic    conditions    1,000    c.p.    of    gas    gave 
about  the  same  amount  of  light  as  12  Board  of  Trade  units 
of  electricity,  so  that  the  ponce  price  of  a  B.T.  unit  taken 
as  shillings  might  be  compared  directly  with  the  quoted 
price  of  gas.     To  the  price  of  this  quantity  of  electric 
energy  there  would  have  to  be  added  about  one-fifth  of  the 
price    of    a    lamp,    say    9d.       This    addition,    however, 
might    soon    be    expected    to    be    reduced    by  one-half. 
Though    gas    was    at    present  cheaper    than    electricity, 
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the  waste  of  the  latter  was  very  much  less,  as  more  gas  was 
used  than  was  actually  required.  A  switch  provided  in  a 
convenient  place  at  the  door  of  each  room  would  enable  one 
to  turn  the  electric  light  on  or  off  as  desired.  The  ^^reat 
qualification  of  electric  lights  however,  as  compared  with  gas, 
vna  that  it  did  not  in  any  way  alter  the  chemical  condition 
of  the  air.  Electricity  heated  theaii,  but  did  not  burn  it  or 
vitiate  it  in  any  way,  and  the  vitiation  of  the  air  by  gas 
was  one  of  the  main  items  to  be  put  in  the  balance  against 
the  additional  price  of  electric  lighting. 

A  number  of  questions  were  then  aaked  by  various 
members,  and  answered  by  the  lecturer. 

On  the  motion  of  Mr.  F.  W.  Young,  seconded  by 
ez-Bailie  M*CiLUX:H,  a  hearty  vote  of  thanks  was  awarded 
to  Mr.  0>olvic,  and  a  similar  compliment  having  been  paid 
to  the  chairman  the  proceedings  terminated 


ELECTRIC  VEHICLES. 


The  oiieBtion  of  introducing  a  commercially  ftuccesnia}  electric 
vehicle  tor  ufo  on  common  roads  has  lon|^  engaged  the  attention  of 
eleciriciileni^iueerHindiiTereDtcoiiDtriefi.  Two  It^iliiinA  claim  Lohave 
sacoeeded  where  others  have  failed— the  one  by  the  empIoymenL 
of  accumulators,  and  the  other  by  the  use  of  primary  batteries. 
The  first  ia  a  throe-wheeled  vehicle,  made  in  the  i'a^tclnuovo 
Worka  of  Garfagoana,  on  the  Boegio  syetem.  Its  total  weight, 
excludine  |)assen^em,  is  Raid  to  be  only  *2ijcwt.  It  in  6ft.  long, 
3ft  4in.  wide,  ana  4it.  in  height,  and  can  carry  two  (>a«.sen^orB, 
There  are  10  accumulator  ceUii  which,  \i  Ib  claimed,  have  oa  high 
a  capacity  ae  25  ampere-hours  per  kilocramme  of  plate.  Thoifo 
celU  arc,  according  to  the  Italian  journal  L' I nd it^t rta,  encfi»ed  in 
an  ebonite  box.  When  in  operation,  and  witti  a  disclmrge  of 
12  amperes,  the  charge  will  last  IfJ  hour!*.  The  motor  absorbfi 
&42  watts,  and  is  sbat^  to  run  at  '),04M>  t-DVolutions  per  minute  ! 

The  second  typo  of  carriage  has  boon  devised  by  Mr.  Malignani, 
the  director  of  the  well-known  Udine  electric  light  t^tiuinn 
According  to  Mr.  Ferrucoi,  Mr.  MiUignanihaJi  inventei  a  *'B|j€ciul" 
kind  of  primary  battery  having  a  maximum  of  simplicity,  and 
practically  solving  the  problem  of  electric  locomotion  on  common 
roods.  No  [>articular«  are,  however,  given  concerning  the  con- 
struction of  thoKittery,  but  its  ©fticiency  is  said  to  bo  very  high. 
The  Malignani  electric  carriage  is  built  to  accommodate  three 
persons,  and  is  constructed  so  that  the  dead-weight  has  been 
reduced  to  a  minimum. 


SPECIFICATION 

FOR  ESTABLISHIN(i  AN  KLErTRlC  blOHTINf;  INSTAL- 
LATION ON  THE  LOW-TENSION  SYSTEM  WITH 
UNDERGROUND  CABLES  FOR  THE  CORPORATION 
OF  NELSON. 


Situation. — The  central  station  to  be  at  the  gas  works,  whore  an 
engine-room  and  all  foundations,  steam  and  exhaust  pistes,  will  be 
provided  by  the  Corporation,  also  a  supply  of  steam  at  ii^Ub. 
pressure. 

Sfmrn  Enrfin^  and  }>yimmo. — The  contractor  to  *>upply  und  erect 
at  the  gas  works  a  steam  engine  and  dynamo  capable  of  supplying 
60U  lights  of  16  o.p.  each,  requiring  a  pressure  of  110  voltn.  The 
dynamo  to  bo  self  regulating,  and  the  armature  ^haft  to  be  coupled 
direct  to  the  crankshaft  of  the  engine,  the  engine  and  dynamo  to 
be  fixed  on  bo  one  strong  cast-iron  bedplate,  the  ^|iecd  of  the 
engine  not  to  exceed  MM)  revolutions  i>er  minute,  and  the  dynamo 
giving  an  output  of  360  amiwres. 

JiuntchOoarti. — To  supuly  h  main  Bwitchboard  in  the  dynamo- 
house,  with  main  switcu,  variable  shunt  resistance  for  dynamo, 
ommeber,  and  6ve  voltmeters  placed  u^jon  it  (four  voltmeters  for 
proHure  wires  and  one  for  dynamo  terroinab). 

Cables — Main  Feeder  No.  1.— 8CX)  vards  of  stranded  co{)|>er  cubic 
composed  of  61  wires,  each  l'2s  et^kndard  B.W.C>. ;  the  wires  to  be 
covered  with  pure  vulcanised  indiarubber,  the  insulation  resistance 
to  be  600  megohms  per  statute  mile,  tested  under  water,  and  the 
drop  of  E.M.T.  per  100  yards,  carrying  50  ampero:^,  not  to  exceed 
0-48  volt. 

Coi^w— Main  Feeder  No.  2.— 050  yards  of  stranded  copjier  cable 
composed  of  37  wire«,  each  1:^  standard  B.VV.O.;  the  wires  to  be 
covered  with  pure  vulcanised  indiarubber,  the  insulation  resistance 
to  be  6CMi  mesohms  per  statute  mile,  tested  under  water,  and  the 
drop  of  E.M.F.  per  100  yards,  carrying  50  amperes,  not  to  exceed 
0-7H  volt. 

D^lributiuff  AfaiiiH. — 1,350  yards  of  stranded  copper  cable  com- 
posed of  19  wires,  each  1 2s  standard  B.  W.G.  ;  the  wires  to  be 
covered  with  pure  vulcanised  indiarubber,  the  insulation  resistance 
to  be  600  megohms  per  statute  mile,  tested  under  water,  and  the 
drop  of  E.M.F,  per  100  yards,  uarrying  50  amperes,  not  to  exoeed 
2'00  volts. 

Sfrtu're  Mni»«, — 50(1  yards  of  stranded  copper  cable  composed  of 
10  wiree  each,  16«  stundarrl  B.W.O.  ;  the  wiroe  to  be  insulated 
with  pare  vuIcaDised  indiarubber,  the  insulation  resistance  to  bo 
000  megohms  per  statute  mile  tested  under  water. 


PrtMVLrt,   TTireir,— 5,000  yards  of  copper  wire  No.  14s  etandanll 
B.W.O.,  covered  with  pare  vulcanised  indiarubber ;  the  insulation 
resistance   to   be   6<K)   megohms   per   statute   mile,   tested    under 
M'ater. 

Quality  of  Copper.— All  the  stranded  copper  cables  and  preesar^l 
wire  to  be  com]>06ed  of  and  guaranteed  from  the  maker  M  per  oeatb£ 
pure  copper.  A  sample  Oin.  long  of  all  sizes  of  cables  and  pressortl 
wires  tendered  for  must  accompany  tender  or  disqu&liiied. 

Tapjfiwj- Barn. —40  tapping-bars  made  as  per  plans  and  specifica- 
tion, the  length  of  each   bar  to  be  l*2^in.   by   Ijin.  broad  by  |in. 
thick,  with  an  angle-piece  at  one  end  same  thickness  and  breadth 
us  the  bars  ;  40  small  flat  plates  3iin.  long  by  IJin.  broad  by  jin. 
thick,  bolted  to  one  enc^l  oi  copper  bars  with  ^in.  brass  bolts  and  , 
nuts,  the  shoulder  of  bolts  to  be  turned  true  and  to  fit  the  holasj 
tight  and  accurately,  boles  to  be  prepared  in  the  latter-named' 
plates  to  receive  ends  of  cables,  wnich  must  be  sweated  on  with  ' 
aolder  as  shown  on  plan  :  40  small  angle  plates  3|in.  by  3in.    bv 
1  Jin.  broad  and  |in.  thickness  of  metal,  bolted  to  tAppiag-bars  wita 
two  ^in   brass  bolts  and  nuts,  the  shoulders  of  bolts  to  be  turned] 
true  anil  to  tit  the  holies  tight  and  accurately,  holes  to  be  preparedj 
to  receive  emts  of  cables,  which  must  bo  sweated  on  with  solaer.     f 

Junction- Plat  f A.  ~~\'2  T  junction -plates  and  two  largo  circuL 
junction-plates  i  of  an  inch  thickness  of  metal  fitted  up  in  the 
aimo  manner  as  tapping-bars,  with  angle-plates  jin.  by  Sin.  by 
IJin.  broml  and  ^  of  an  inch  thickness  of  metal,  but  without 
terminals,  ends  of  cables  to  be  sweated  on  with  solder. 

Tappinff-  fiar^,  *■/<•.  — All  the  above  bors  and  plates  to  be 
guaranteed  08  per  cent,  pure  copper,  thoroughly  planed  and 
made  smooth  throughout ;  every  face  must  be  almost  airtight 
when  put  together  and  bolted  up.  Particular  attention  must  be 
paid  to  this  |>art  of  the  installation  by  the  contractor,  as  the  work 
will  Imve  to  be  done  as  per  plans  and  s^recifications,  and  to  the 
entire  satisfaction  of  tho  engineer  api>ointed  by  the  Corporation. 
Two  brass  terminals  must  be  screwed  and  fitted  iiccuratcly  to  each 
Uippinc-bar,  the  shoulder  of  each  terminal  to  have  a  true  and  level 
face  when  fixed  in  u  true  [losition  od  the  bur.  The  above  to  be  in 
accordance  with  the  plans  and  specifications  and  the  sample 
shown. 

(7»/-ati//t.— 20  cub-outs,  to  be  comix>sc4i  of  a  polished  slate  slab 
tree  from  all  cracks  and  defects  of  any  kind  ;  the  size  of  slab  to  be 
I'ttn    long,  Oin.   broud,  and   ^in.  thick,  the  slab  to  contain  eight 
terminals  accurately  fixed  on  the  slab,  which  must  have  a  smootH'l 
surface    The  screw  holes  made  in  the  slab  to  be  filled  in  with  bordl 
wood  pegs,  BO  as  to  receive  the  ,yn.  screws  that  fasten  down  thel 
ierminaU  to  the  slab.     The  terminals  to  be  fitted   up  with  a  smallll 
loose  bar  that  fastons  down  the  fu^e-plates,  all  to  be  in  occordanoa 
with  the  plans  and  specificat  iocs  and  samples  shown. 

Srn'ut  i'li/v.f.  — 500  yards  of  wrought-iron  service  pipes,  lined 
in>«ide  with  glass  tube,  and  to  have  a  very  smooth  surface  inside 
the  tube.  To  bo  supplied  in  various  lengths  as  the  Coriwration 
may  require,  delivered  at  Nelson  Station. 

Castlron  Trovuh", — 1,540  yards  of  ciist-iron  trougbing  in  6ft. 
lengths,  with  flanged  joints.  The  castings  must  bo  of  |in.  thick  all 
through,  the  bolt  nolcs  to  bo  ^fin.  square,  and  those  in  the  top  or 
longitudinal  plate.«  or  covers  must  no  fijin  from  err'-"  t'  ^^ntre  ; 
two  saxall  fillote  must   be  cost  vortical  on  each  sidt  -  ^in. 

by  Jin.  at  a  distance  of  every  2ft.  to  receive  oaii  insu- 

Intorr^.  The  top  plates  or  covers  must  be  Jin.  thickuous  of  metal 
throughout,  and  tho  bolt  holes  to  correspond  with  tho  bolt  holes 
in  tlie  bop  tlangea  of  troughs  when  bolted  together,  as  shown  on 
plan.  Tno  ciiHtingB  muet  DC  of  a  uniform  thickness  and  free  from 
all  cracke,  blowholes,  sandhol^  or  any  other  defects  of  any  kind. 
All  the  ciif<ttngs  must  be  straight  and  einootb.  A  groove  muF^t  be 
cost  in  tho  top  dange  of  every  trough  to  receive  a  |tn.  round  india- 
rubber  band  for  jointing.  AJl  the  end  Hanges  must  bo  perfectly 
square  and  smooth  so  as  to  make  a  good  joint  when  bolted 
together  with  Scotch  cement.  All  the  castings  to  be  delivered  at 
the  iSelron  railway  station  in  a  good  and  sound  condition. 

/H-fi(/o/orN.— 3,000  sets  of  eartlionware  insulators  properly  glazed 
throughout  and  fixed  into  slots  cost  on  the  inside  of  cast-iron 
troughs  at  a  distance  of  ever-y'^ft.,  the  insulators  to  act  as  rests 
For  the  cables,  which  must  be  laid  level  and  straight  throughout  tho 
entire  length.  The  insulators  must  be  made  to  thesamplee  supplied 
by  the  Corporation. 

Ca^-Iro7i  Boxts. — 20  cast-iron  boxes  fitted  up  with  cast-iron  lid 
or  cover,  and  fastened  down  with  a  wrought-iron  cross-bar,  with  a 
^in.  brass  bolt,  tho  lid  to  have  a  bead  cast  on  inside  to  receive 
a  indiarubber  band  ;  tho  box  must  be  perfootly  watertight.  Tho 
box  must  be  mode  according  to  plans,  specifications,  and 
pattern  supplied  ;  the  thickness  of  the  metal  must  not  bo  more 
than  ^in.,  and  free  from  all  blowholes,  sandholes,  or  defects  of  any 
kind.  All  castings  must  be  delivered  in  a  good  and  sound  con- 
dition ut  the  Nelson  railway  station. 

JJnuhofr  Covtm. — 20  m&nhole  covers  to  bo  made  os  per  wood 
jjattern  supplie<l  by  the  Corporation,  the  castings  to  bo  tree  from 
all  blowholes,  sandholes,  cracks,  or  defects  of  any  kind.  The  lid 
of  manhole  to  tit  (lerfectly  level  all  round,  and  no  warping  or 
twit^tiug  to  bo  felt  when  laid  down.  The  castings  to  be  clean  and 
good,  and  delivered  in  a  good  and  sound  condition  at  the  Nelson 
Station. 

Ertftion. — The  contractor  to  undertake  the  solo  responsibility  of 
the  erection  of  the  installation  in  every  detail,  and  also  undertake 
the  work  of  fixing  the  engine  aiirl  dynamo  on  foundations  prepared 
by  the  Corporation,  also  tho  laying  down  of  all  the  main,  aistri- 
buting,  and  service  cables,  service  pi[>es,  and  all  other  details, 
according  to  street  plan  showing  line  of  wired,  connections,  and 
serxico  pipos  to  consumers,  according  to  plans  and  specifications 
Buppliea  by  tho  Corporation  engineer.  Tho  contractor  also  to 
take  the  entire  responsibility  o?  oil  other  minor  details  not 
mentioned  in  the  specifications,  and   to  onsaro  a  perfect  installa- 
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tion.  All  the  work  to  be  done  to  the  entire  eatisfaction  of  the 
engineer,  or  some  other  engineer  appointed  by  the  Corporation. 

The  contractor  must  guarftntee  bne  installation  for  1*2  months, 
and  to  bake  monthly  t^ets  in  the  iireeence  of  the  engineer,  or 
Homeone  Apix>intod  by  hi rn,  by  the  Whcuitstone'i*  bridge  inetbod, 
handing  the  cortiBcatea  of  such  teste  to  the  C'or[x>ration,  and  tbc 
certificate  must  be  duly  count«rsigne«i. 

The  CoriX)rntion  undert-ako  to  lay  all  the  coat-iron  troughs, 
junction  and  tanning  boxes,  to  excavate  all  the  trenches  to  receive 
troughs,  and  all  noles  for  all  boxes,  and  to  refill  and  make  good 
the  same. 


PHYSICAL  SOCIETY.  "Dec.  4,  1891. 


Prof.  W.  E.  Aytitox,  F.R.S.,  preeident,  in  the  chair 

Messrs.  P.    L.  (^ray,  A.  Anderson,   H.  Davey,   L.  VV.   Fulcher, 
H.  H.  Hoffert,  an<l  W.  \Val«on  were  elected  members. 

A  f)ttiit>r  on  **  A  Permanent  Magnetic  Field  "  was  read  bv  BIr. 
W.    Bttobert.    A.I.E.E.,    F.I.C.      The   author    hud    noticea    the 
approximate  constancy  of  an  "aged  "  bar  magnet,  and  he  obtainofl 
atill  greater  confltuncy  by  attaching  (K>le-piecea  to  a  bar  magnet, 
of  cuch  a  shape  as  to  give  a  nearly   closed   circuit    of    small 
'•  magnetic  reffifltance."    The  pattern   now  dei»cribed  conpiwts  of  a 
steel  rod  I  in.  diamet-er  and  about  'J^in,  long,  with  a  cast  iron  diec 
4in    diameter  and   |in.  thick  fixed  at  one  end,  the  other  end  ie 
fitted  in  a  hemif*pherical  iron  shell  which  surrounds   the  bar  and 
cornea   flush  with   the  upi>er  surface  of  the   dirtc.     An  annular  air 
si>ace,  less  than  iV'n-  wide,  is  left  between  the  cylindrical  surface 
01   the  disc  and   the  inside    of  the  shell,  and   when  the  bar  is 
mageetised  a  strong  magnetic  field  exists  in  this  space.     To  use 
this  field  for  producing  electromagnetic  imiiulsofl,  a  coil  of  wire  is 
wound  in  a  shallow  groove  on  a  brass  tube  which  can  slide  axially 
through  the  annular  space,  thus  cutting  all  the  lines.     The  tube  is 
allowed  to  fall  by  itrf  own  weight,  a  neat  triirger  arrangement  being 
pro^^ded  for  effecting  its  release.     The  instrument  exhibited  had 
90  turns  of  wire  in  the  coil,  and  the  total  magnetic  flux  across  the 
air  spiice  was  about  .'iO.'XX)  C.*I.S.  linos.     A  large  electromagnetic 
impulse  is  therefore  obt^kinnblo  cvon  through   rosistance^  as  great 
ns    10,000  ohms.      Teste  of   three  instrumontti   show   that   there 
has  been  practically  no  magnetic  decay  in  seven  months.     The 
author  therefore  considers  tnem  satisfactory  and   Is  prepared   to 
supply  them  as  magnetic  standards.     To  faciliUiie  calculation,  the 
number  of  lines  wUl  be  adjusted  to  a  convenient  number,  say, 
20,000  or  2.1,000.     Several  uses  to  which  the  instruments  are  well 
suited  are  mentioned  in  the  paper.and  a  simple  way  of  determining 
permeability    by  the  raagt»etometer  method   is  described,     Mr! 
Biakosley  thought  the  name  given  to  the  instrument  was  inappro- 
prij»to,  for    it    really    gave   a    constant    impulsive    K.M.F.     Dr. 
Sumpner  i«aid   the  constancy  of  the  senMbdity  of  d'Arsvonal  gal- 
vanometers wad  u  measure  of  the  constancy  of  magnets  having 
nearly  closed  circuits.     Such   instruments  in   use  at  the  Central 
Institution  had  remained  unchanged  for  several  years.  Prof.  S.  P. 
Tboinpaon    admired    Mr.    Hibbert's  instrument,  and  thought  it 
would  bo  very  useful  in  laboratories.    Standard  cells,  he  said,  wero 
not  always  reliable,  and  condensers  were  the  most  unsatisfactory 
of  electrical  tstundaais.    On  the  subject  of  permanency  of  magnets, 
he  said  that  Strouhal  and  Baruii  found  that  magnets  with  nearly 
closed   circuits  were  most  oonstAnt,   and  that,  to  give  the   best 
results,  the  hardness  of  the  steel  should  be  le.^s  the  more  clo^d  the 
cirouit.     Mr.    Hookhain   hud  also  found   that  b^'  using  a  nearly 
dosed  circuit,  and  reducing  the  strong   niagnctisation   by  about 
10    [>er    cent,   groat  con.'<tancy  could   be   obtained.     Some   years 
^o   he  (Prof.    Thompson)   had  Iri&l  the  efTect   of   illtrciitinent 
on  magnets,   and   observed  that  touching  or  hitting  a  magnet 
with    non-magnetic    material    had    little    effect,    whilst    similtir 
treiitraent    with   iron    or    magnetn   aifocted    them    considerably. 
Suddenly  remo\ing  tbo  keeper  of  a  magnet  tended  to  increase  the 
magnetism,  whilst  putting  a  keeper  on  suddenly  had  the  reverse 
eOcct.     Strouhal  and  Barus  had  also  investigated  the  temperature 
coellicient  of  magnets,  and  found  that  this  might  be  reduced  by 
subjecting  the  magnet  to  rapid  changes  of  temixjrature  after  the 
tirst   magnetisation  and    then    remaffnctising.     Mr.  W.    Watson 
enquired  what  was  the  percentage  fall  in  strength  of  Mr.  Hibbert';* 
roagnets.     The  bars  used  in  magnetic  surreys  had  been  tested 
frequently,  and  they  lost  about  0'5  [}er  cent,  in  six  months.     The 
President  asked   what  wan  the    temperature  coefficients  of   the 
magnets  described  in  the  pajier?     Mr.  Evershed,  he  said,  thought 
it  was  between  0'i)I  and  01)5  pjer  cent,  for  ordinary  magnets.     Ho 
thought   the   instrument    bhown    by    Mr.    Hibbert   would    be   of 
immense    value   if    the  magnet    was    really    [>ermanent,     By   it 
ballistic  galvauometore  could   bo    readily  calibrated,  and  when 
combined  with  a  reeiatance-box,  it  could  abo  boused  as  a  standard 
for  current  ;   for  since  the  constant  of  a  ballistic  galvanometer  for 
quantity  can  be  determined  from  its  constant  for  current,  if  the 
periodic  time  bo  knowTi,  conversely  that  for  current  can  be  found 
irom  the  constant  for  quantity.     In  some  instances   this  would  bo 
of   groat  use.     Si>ftaking   of   the  tem[)crature  coellicient  of   con- 
densers, bo  said  tnat  in  some  cases  the  specitic  inductive  oai>acity 
of  dielectrics  diminished  with  rise  of  temperature,  whilst  in  oLhers 
it  increased.  Mr.  Hlbbort,  m  reply,  said  ne  found  the  temperature 
coefficient  of  his  magnets  to  be,  roughly,  about  OiK3  i>or  cent.,  but 
he  had  not  invetitigalo'l  the  matter  very  carefully.     In  making  his 
measuromontfi  no  correction   had   been   made  for  the  variation  of 
capacity  of  his  condenser  with  temperature. 

Mr.  Walter  Hniloy,  M.A.,  took  the  chair,  and  the  President 
communicatod  u  **  Note  on  Rotatory  Oarroats."  The  subject,  ho 
Baid,  wae  probably  familiar  tu  most  pereons  preeenb,  for  it  bod 


been  fretiuently  referred  to  in  the  scientific  papers.  A|MriiU* 
currents  coulci  be  obtained  from  an  ordinary  dircjjftnrreot 
dynamo  by  making  contact  with  two  points  in  tiif-AHnftture, 
say,  by  connecting  these  points  to  insulated  rtiigw  on  the  shaft, 
and  using  extra  brushes.  A  direct-current  motor  similarly  ti«ated 
transforms  direct  currents  into  alternating  currents,  or  into 
mechanical  jxiwer.  If  two  ^wiirs  of  jx>int«  in  the  annaturo  bo 
selectt<I,  situated  at  opposiie  end-*  of  two  |)erijendicnliir  di«not«r*, 
then  two  alternating  currents  diHering  in  phase  by  90deg.  can  be 
obtained,  and  by  chooeing  suitable  points  in  the  armature  two, 
three,  or  more  currents  ditFering  in  phase  by  any  desired  angles 
cfin  be  producofl.  In  ortlinary  motors  the  connections  for  doing 
this  would  be  troublesome,  but  the  Ayrton  and  Perry  form,  which 
l)iu»  11  rttationary  armature,  lends  itself  readily  to  this  purpose,  for 
contact  can  be  made  with  any  part  of  the  armature  •with  giQSt 
facility.  A  motor  of  this  kind  was  exbibitod,  in  which  contact 
was  iimde  with  four  etjuidistant  |K>)nts  on  the  armature.  On  con- 
necting opposite  points  through  tine  platinum  wires,  and  running 
the  motor  slowly,  the  wires  glowed  alternately,  one  being  bright 
wliilst  the  other  was  dark,  and  nVv.  vcrsd^  thus  demonstrating  the 
exisioncc  of  two  currenta  in  quadrature.  When  the  four  points 
on  the  armature  were  joined  to  the  four  corners  of  a  a<juare  of 
pliitininn  wire  the  wires  became  incandescent  in  succession,  the 
glow  appearing  to  travel  round  the  wjuftre,  and  suggesting  the 
idea  of  rotatory  currents.  A  Tcsla  alternating-current  motor  was 
also  driven  by  two  currents,  diflfering  in  phase  by  90deg.,  obtained 
from  the  anuature  of  the  Ayrton  and  Perry  direct-current  motor 
at>ove  mentioned.  The  ease  with  which  currents  differing  m 
phase  by  any  amount  can  be  obtained  from  such  a  motor,  led  the 
author  to  investigate  thoorcticaily  tJie  case  of  two  circuits  ooo- 
nocting  o[if^K)site  ends  of  two  diaiut.'tei"«  inclined  at  any  angle,  a. 
Calling  the  current*  in  theee  circuits  at  any  instant  Aj  and  A,  he 
had  found  that : 

A,  = 


I 


=  Bin  (;*<+♦). 

whereii  =  number  of  turns  on  armature  per  radius,  Eo  =  maximum 

E.M.  F.  per  convolution  ; 
ft  =  resistance  of  armature  per  radius,  /'  =  angular  velocity 

of  rotation ; 
r,  =  resistance  of    external    circuit  in    which    current   Ai 

passes  ; 
r^  =  resistance  of  oxtornal    circuit   in    which   current   A. 


|iassQB ; 

and  tan  0  = 


i^-"} 


^^1+ pf-p{^'^y 


A  similar  expression  in  which  ri  is  written  for  rg,  and  r^  forrw 
gives  the  value  of  A.^.  The  phase-angle  betwoon  the  currents  if 
given  by 
tan  (^  +  ^)  = 


=:Ud  a 


cos  a 


The  expression  for  <p  shows  that  the  phase  of  the  current  in 
circuit  .'V|  is  independent  of  the  resistance  n  ;  on  the  other  hand, 
varying  )v  alters  0.  It  was  ivlso  pointed  out  than  tan  (^  +  ^)  is 
generally  greater  than  tan  a. 


LEGAL    INTELLIGENCE. 


THE  EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COM- 
PANY AND  THE  EDISON   ELECTRIC   LIGHT   COMPANY  | 
V.  HAMILTON  AND  ANOTHER. 

Lamp  Patent  Case. 

This  case  came  before  Mr.  Justice  Matthew,  in  the  Chano 
Division  of  the  High  Court  of  Justice  recently.     The  plaintiffs,  mI 
owners  of  patents  for  an   invention  of  improvements  in  electric  1 
lamps,  also  of  the  Cheeebrough  (tatent  for  an  improvement  in  the  ^ 
projwiration  of  the  tilamentfl  used  in  the  lamp*,  brought  this  action 
to  restrain  by  injunction   during   the  continuance  of  the  letters 
imtent,  the  defendants,  \V,  J.  L   Hamilton  and  J.  C.  Roxburgh,  of 
4u,   New  land -terrace,   Kensington,  from  manufacturing,   s^ing.  I 
letting,  on   hire,   supplying,  or   using  any  electric  lamps  mauu-  ] 
facturod  accortling  to  or  in  the  manner  described  in  the  H|ieciti- j 
cations   tllod    in  pursuance  of  the   plaintilTs'  letters   patent,  and  | 
ifenerally  from  infringing  the  pUiintilfs'   rights  in  res^iect  of  such  j 
letters  patent. 

Mr.   Bromner,  who  ap))eurod   for  the  plaintiffs,  said   the  defen- 
dant  had   put  in  a  defence,  hut  did   not  ap[x;ar   to  defend    the  I 
action.      The   plaintitfrf'   patents    had  been   twice  uphold   by  thai 
Court  of   Appeal,   and  tnerofore   the   sole  question   was  one  ofl 
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friAgement.    He  would  c&Il  eridenoe  to  show  that  the  incaikdea- 

l.^>rric  tamps  poH  by  the  defeodAnta  coosUted  of  m  glass 

wo  pUtinain  leading  vires  sekled  tbroagh  Uie  gUwi  ^nd 

lo  a  carboQ  tiUoieDt,  which  ww  &  duiiuct  infnngement 

pUintifiJs'   patents.      The  carbon    fiUxnent  was   pr«|iar«d 

to  Lhe  CheeAbrougb  process,  which  also  was  an  infringe- 

nttfis*  patent  ri^ts. 
evidence  was  called  which  bore  oat  the  opening  state- 
eoonwl. 

Mr.   Bronuier  waived  an  enquiry  as  to  damages. 
Mr.  Jostioe    Mattbew  granted   an  injaoction  as  prayed,  aod 
'ivery  up  of  all  infringing  lampe,  with  costA. 


COMPANIES'  MEETINGS. 


OXFORD  ELECTRIC  COMPANY.  LIMITED. 

kOn  SaturdAy,  the  I'jth  in^t.,  the  Hr^t  ordinary  meeting  of  this 
Company    wns    held    at    the  otbces.    45,    Broad«iroet,     Oxford. 
^r.  J.  Irvini;  Courtenay,  chairman  of  the  Company,  presiding. 
The  notice  convening  the  meetinj^  having  been  read. 
The  Chairman  said  :  Thia  is  a  formal  meeting  of  the  C'ompany, 
called  in  compliance  with  the  etatote  within  foor  month*  from  the 
inoorporalion  of  the   (  oiniMoy,  and   ie  commonly   known  as  the 
statutory  meeting.     There  are  no  accoante  to  be  preetented,  but 
the  Directors    gladly  embrace  the  opportunity  thuR  afforded  of 
explaining  the  |XMition  of  the  Company,  and  inviting  enquiry*  and 
co-operation    from    the  shateholden  and  others    attending    the 
meeting.     The   Electric  Installation  and  Maintenanoe  Company 
obtained  a  provisional  order,  which  was  confirmed  by  Parliament  on 
the  4th  of  August,  189(>,  under  which  that  comi>any  has  powers  to 
supply  electricitv  to  the  whole  borough  of  Oxford.     The  Directors 
being  desirous  or  establishing  the  business  as  a  local  enterprise, 
have  made  arrangements  for  transferring  the  parliamentary  powers 
to  the  Oxford  Electric  Company,  Limited,  and  the  necessary  for- 
malities are  being  carried  out   for  obtaining  the  consent  of  the 
Board  of  Trade  and  the  Corporation  of  Oxford  to  the  erant  of  a 
provisional  order  for  the  purpose.     In  the  meantime,  tne  Oxford 
^^  Company,  having  been  duly  constituted,  entered   into  a  cootract 
^k-with  the  Klectric  Confltruction  Corporation,  nf  London  nnd  Wol- 
^M  rerbampton,    by  which    the  Oxford  Company   purchases  all   tbe 
^B  rights  under  the  provisional  order,  and  provides  for  the  construc- 
^P  tion    of    a    fully-er|uipped     generating    station    for    the    Aupply 
^^  of  electricity,   together  with  all  neceaswrv  street    works,  main?, 
trauafonners,  and  storage  batteries,  for  the  supply  of  an  important 

Rarea  which  it  is  first  proposed  to  deal  with.  This  area  comprises 
High-street,  Cornmarket- street,  brood-street,  Magdalen-street 
(from  tbe  corner  of  Beaumont-street  to  Commarket-street),  and 
Catherine  street.  The  area  in  question,  bounded  by  the  streets 
named,  comprises  12  colleges,  39  public  buildings  and  churches, 
nine  hotoU,  and  337  shops,  oflices,  and  private  houses.  Provision 
is  madu  in  the  contract  for  a  supply  of  electricity  aulficient  for 
about  lo,()(X)  lamps  actually  connected  with  the  Company's  mains. 
Tbe  contract  pro\icles  for  tlie  purchase  of  the  lease  of  the  land  at 
Osnoy,  formerly  known  as  Cannon  Wharf ;  the  construction  of  the 
building,   of    which  drawings  may   be   seen    on   the  walls ;  the 

■  generating  and  distributing  plant;  the  cost  of  incorporating  this 
Comi>aiiy  and  obUiining  a  transfer  of  the  provisional  order;  a 
supply  uf  Iniiip^,  wire,  httings,  etc  ,  to  the  value  of  £500  ;  and  a 
sum  of  £I..50U  for  the  ordinary  expenses  of  the  Company. 
In  the  contract,  the  deposit  of  £1,500  as  security  paid  to 
the  Board  of  Trade  is  also  provided  for,  but  will  be  repaid 
to  Lhe  contractors  on  satisfaction  of  the  provisions  of  the 
order.  Under  this  contract  an  agreement  has  been  made  for 
tbe  erection  of  the  generating  station  with  Mr.  Kingerlee,  the 
well-known    local    builder   and    contractor,    who    is   pushing   on 

■  the  work  vigorously,  and  expects  to  have  all  completed  bv  March. 
During  tbe  construction  of  the  building  the  mains  will  be  Uid 
throughout  the  compulsory  area,  so  that  a  supply  of  electricity 
will  oe  furnished  with  all  possible  B|>eed.  The  consideration  for 
all  these  works  and  payments,  including  the  provisional  order,  is  a 
sum  of  £50,500,  payable  in  fully  paid-up  shares  of  the  Company. 
Assuming  the  capital  exi»enditure  to  be  £50,000,  the  commercial 
result  of  the  enterprise  may  be  estimated  as  follows  : 
Revenue — 258,750  units  of  electricity  at  8d.,  and  rent 

of  meters £8,775    n    O 

Expenditure — Running    expenses,     rent,    salaries, 

insurance,  etc .....„..,     5,200    0    0 

Net  income  (or  7  per  cent,  on  £50,000)    ...£3,675     0    0 

The  extension  of  tbe  Company's  business  to  tbe  reaklential  district 
north  of  the  city  and  the  other  important  parts  of  the  borough 
outside  the  area  comprised  in  the  above  calcuUtions,  should 
materially  add  to  tbe  dividends  of  the  Com(>any,  aa  the  capital  of 
£50,000  includes  buildings,  street  worko.  etc.,  capable  of  providing 
for  a  larger  business.  The  coat  to  the  con«tumer  at  Sd.  per  Board 
of  Trade  unit  is  o(|Uul  to  about  ^.  per  lamp  per  hour,  or,  in  other 
words,  the  current  necessary  to  supply  30  10-u.p.  lamjjs  for  ooo 
hour  or  their  etjuivulont  for  a  proportionate  time.  Owmg  to  the 
focilitios  for  economising  tbe  use  of  electricity,  by  the  provision  of 
a  sufficient  number  of  switches  judiciously  placed  in  the  cod- 
Bumer's  premises,  it  is  found  by  cx(>erieooe  that  though  the  rela- 
tive cost  of  electricity  at  Sd.  per  unit,  as  compared  with  gas  at  3s. 
per  1 ,000  cubic  feet,  appears  to  be  higher,  yet  in  actual  practice 
the  amount  paid  by  the  householder  in  each  cakc  would  not  mate 
rially  diH'er,  but  when  the  convenience  and  advantages  of  the 
electric  light  and  its  indirect  economiee,  such  as  the  saving  in 


renewals  of  decorations  and  cleaning  of  rooms,  are  taken  into 
aoooant,  it  is  really  in  the  lon^  run  cHioaiior  than  ffaa  For  a  cit^ 
like  Oxford  the  electric  light  i^  almost  a  necessity.  The  esmen- 
ence  already  obtained  at  the  South  Kensia^iOD  Museum  and  th^ 
British  Mnseum  jirovas  the  \&lue  of  eleetrietty  as  a  means  of 
illumination  for  such  institutions,  while  the  absolute  safety  of  the 
method  of  supply  adopted  I)  Uii«  C^impaoy  makes  it 
suitable  for  lighting;  the  %.\ri(»i:4  colleges,  museums,  and  pat 
buildings  in  the  city  with  iheir  priceleM  contents.  I  think  a  ~ 
words  of  oxpUnation  are  neoesearj  tm  to  tKc  system  of  electriosl 
supply.  I  do  not  propose,  however,  lo  ko  into  details,  which 
have  been  already  published,  and  Mr.  Thomas  Parker,  the 
chief  engineer  of  the  Electrical  Construction  Corporation,  who 
haadesignr  *  -  ■  -:  r.irryingout  the  iostaliation,  is  here  to-day, « 
will  beieii  tny  detailed  expUnation  that  may  be  reqeir 

The  aystcui  ,  ,  _  _1  may  be  deecrioed  as  a  moderate  hiph-^ 
oontinuoufM^urrent  of  1,000  volts,  with  continooas-currrnt  trans- 
formers to  convert  to  100  volts,  and  secondary  batterio*  to  supiily 
current  to  the  lamps  during  the  hoars  of  minimum  supi>ly.  thus 
allowing  the  generating  station  to  be  shut  down  entirely.  The 
hightenwon  continuous  current  will  be  conveyed  by  underground 
mains,  which  never  oome  in  contact  with  the  houses  of  the  con- 
sumers, the  current  delivered  to  the  consumers  being  abeo- 
lutely  safe,  steady,  and  iu  continuity  secured  by  the  use  of  tbe 
storage  batteries.  Reliable  meters  will  be  supplied  to  each 
customer,  and  charged  for  by  quarterly  rental,  as  in  tbe  existing 
system  of  gas  supply.  Tbe  coet  of  fitlinc  premises  for  the  electric 
light  varies  with  the  character  of  tbe  buildings  and  the  natvre  oi 
the  fittings,  which  may  be  of  a  simple  and  inexpoasive  chareofcer, 
or  costly  designs,  according  to  the  taste  of  the  onstomers.  Tbe 
Company  have  already  been  estimating  for  a  few  buildings  in  this 
city,  which  may  be  tsJten  as  typical,  and  comprise : 

Clarendon  Preea 9W  16-c.p.  lamps  £l,a»     1     8 

Magdalen  CoUege .« «75        do.  I,4S3  18    0 

ChMst  Church 685        do.  1.190    0    0 

MctropoliUn  Bank    45        do.  67  10    0 

Young  Men's  Christian  Associa- 
tion          62        da  86  10    0 

The  wiring  and  fitting  of  ordinary  premises,  pach  as  dwetUng- 
houses,  shops,  and  hotels,  with  simple  fitting?,  can  be  vcrv  well 
done  at  the  cost  of  .30a.  per  lamp  ;  factories  and  similar  buildings 
nt  somewhat  less  :  colleges,  museums,  and  .similar  institutions 
according  to  the  condition  aod  character  of  the  buildings.  All 
work  of  this  kind  is  done  under  stringent  niles  framed  by  the  tire 
insurance  com[^anie«,  and  controlled  also  by  the  provisions  for 
safety  contained  in  the  provisional  order.  No  other  method  of 
artiticial  illumination  can  be  compared  with  it  for  freedom  from 
risk  of  tire,  providing  you  have  suitable  Httings  and  a  system  of 
supply  such  as  has  been  sketched  out  for  the  supply  of  tlie  city  of 
Oxford.  As  1  have  already  stated,  the  Comiiany  has  made  its 
arrangements  to  carry  out  all  the  necessary  works  without  any 
public  issue  ot  capital,  but  the  intention  is,  when  the  preliminary 
work  is  completecl,  to  give  tbe  public  an  op|X)rtunity  of  subscrib- 
ing to  the  capital,  and  thus  the  inhabitants  of  Oxforrl  will  be  able 
to  acquire  an  interest  in  thi?  important  local  enterprise^ 

BIr.  T.  Parker  explainer!  matters  of  detail  connected  with  the 
propoi^ed  system  of  supply,  and  incidentally  mentioned  that  Sir 
VVilliam  Thomson  and  Prof.  Silvanus  Tliompson  ha^l  both  recently 
inspected  the  electrical  i)lant  prepared  for  this  installation  and 
that  at  Sydcuham.  and  highly  approved  of  the  working  of  the 
continuous-current  transformers,  bir  William  Thomson  having 
expressed  the  opinion  that  their  success  would  lead  to  the  alter- 
nating-current system  beint;  eventually  superseded. 

A  strong  feeling  in  favour  of  the  introduction  of  the  electric 
light  into  the  colleges,  muMums,  etc.,  wosvery  generally  expressed, 
and  the  prospects  of  the  Company  appear  to  be  satisfactory. 
It  was  stated  that  the  works  wore  making  rapid  progress,  and 
that  the  supply  of  electricity  would  bo  commenced  early  in  the 
spring. 


COMPANIES'  REPORTS. 


ELECTRIC  CONSTRUCTION  CORPORATION. 

Directors  :  Sir  Henry  C.  Mance  (chairman)  ;  Sir  Daniel  Cooper, 
Bart,  fi.C.M.O. ;  Messrs.  John  Irving  Courtenay,  (ieorge  Dibley, 
Joseph  Ebbsmith,  Uenry  P.  Holt,  J.  Spencer  Balfour,  M.P.  (vice- 
chairman)  ;  Joseph  Moseley,  James  Pender,  John  B.  Verity,  H. 
(>ranville  Wright.  Manager  and  chief  engineer,  Thomas  Parker, 
M.l.C.E.  and  M.l.E.E. 

Report  of  the  Directors  to  be  submitted  to  the  shareholders  at 
the  ordinary  general  meeting,  to  be  held  at  Cannon-street  Hotel 
on  Tuesday,  *^2nd  innt.,  at  3  p  m. 

In  submitting  the  accounts  of  the  Corporation  up  to  30th 
September  last,  the  Directors  point  out  that  the  period  embraced 
by  the  previous  profit  and  loss  account  extended  over  nearly  16 
months,  wberciM  the  present  report  only  includes  the  working  at 
Wolverhampton  for  one  year,  and  at  the  Millwali  works  for  eight 
months.  The  Directors  are  happy  to  state  that  the  busmoss  of 
the  year  baa  been  of  a  satisfactory  and  promising  character,  and 
it  wUl  be  seen  from  the  accom[Nutying  accounts  tlmt  it  has  resulted 
in  a  profit  balance  of  £46,166.  16s.  8d.,  from  which  tlie  Directors 
have  carried  £10.000  to  reserve  for  dopreciation.  leaving  a  net 
balance  of  proht  and  loss  for  the  year  of  £3(),U>fi.  16».  Hd.,  which, 
wdth  the  £3,877.  lis.  Id.  carried  forward  from  last  year,  makes  a 
total  of  £40,044,  7s.  1X1.  avnihible  for  dis|)osnl.  The  development 
of  the  electrochemical  |Mt<entfi  of  the  Corporation  is  advancing  to 
the  satisfaction  of  the   Directors,  and  a  substantial   addition 


ion  to     J 
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future  profiU  may  he  expected  from  this  source.  As  the  sbarebolders 
are  already  aware,  Mr.  Ebbsraith  has  resigned  his  appointment 
as  managing  dirc>ctor  of  this  Corporation  in  order  to  take  charge 
of  the  British  Electro-Chemical  Agency,  Limited,  to  which  these 
patents  have  been  transferred,  but  in  order  that  the  Corporation 
might  not  be  deprived  of  the  bonetit  of  his  experience  he  has  been 
elected  to  fill  the  vacancy  on  the  Board  caused  by  the  lamented 
death  of  Sir  Robert  Fowler.  The  Directors  have  leased  the 
Millwall  workifi  on  favourable  terms  to  the  Electrical  Power  Storage 
Company,  Limited,  with  an  exclusive  licence  to  that  company  to 
use  the  ^tora^o  batter>'  {MLtenti*  belonging  to  the  Cor^Kiration. 
This  arrangement  has  already  proved  of  great  advantage  to  both 
parties,  and  it  hn«  the  further  merit  of  enaolin^  the  manager  and 
chief  engineer,  Mr.  Parker,  to  concentrate  his  energies  on  the 
important  contracts  and  work  which  the  Wolverhampton  work*" 
have  in  hand.  In  continuance  of  their  previous  policy,  as  approved 
by  the  **hftreholdcrfl  at  the  last  general  meeting,  the  DirectorH  have 
written  otT  capital  exijenditure  the  sum  of  £*i(),0(>J  out  of  the  sale 
of  patents  Hold  or  transferred  to  other  companies  during  the  pa«t 
year.  The  sale  of  these  patents  will  not  in  any  way  prejudice 
the  working  of  the  Corporation  ;  on  the  contrary,  it  is  confidently 
exjjected  that  their  develojiment  will  bring  a  conaiderable  amount 
of  work  to  the  factory  at  Wolverhampton.  The  Directors  have 
pleasure  in  recommending  a  dividend  of  G  per  cent.,  payable  on 
l^Jnd  January  next,  leaving  a  balance  of  i!Ui,7*21-  19s.  4d.  to  be 
carried  forward  to  the  present  year's  account.  The  prospects  of 
business  are  very  antisfactory.  The  Corporation  is  at  present 
carrying  out,  in  addition  to  ordinary  work,  large  and  imix>rtant 
contracts  for  the  Liverpool  Overhead  Kailway,  the  electric  lighting 
of  the  city  of  Oxford,  and  altK)  for  the  electric  plant  for  the  Crystal 
Palace  district.  The  bahince  of  the  authorised  debenture  issue 
is  now  re<]uired  for  the  working  of  the  Corporation,  and  the 
Directors  will  be  glad  to  receive  applications,  as  soon  as  possible, 
on  the  enclosed  form,  in  order  to  avoid  the  expense  of  a  public 
issue.  In  accordance  with  the  articles  of  association,  four  of  the 
Directors— WsL,  Sir  Henry  Mance,  with  Messrs.  Ebbsmith,  Holt, 
and  Moseley — retire  from  the  Board,  all  of  whom  are  eligible  and 
offer  themselves  for  re-elccLion.  Messrs.  Broads,  Paterson,  and 
Co..  the  present  auditors  of  theCor[K)ration.  retire  and  offer  them- 
selves for  re-eleetion.  In  conclusion,  the  Directors  desire  to  express 
their  continued  and  increased  confidence  in  the  future  of  the 
undertaking. 

Profit  and   hosa  Account  kkom    1st  Octobkr,    1891,   to  SOth 
Dr.  Septembkk,  1891.  £        s.  d. 

Expenses  and  cost  of  production  (iuring  the  year 
endeii  30th  September,  1891,  at  Wolverhampton 
and  Millwall,  mcluding  eogineering  department 

and  luboMitory  ex  [Menses 129,890  16  10 

Depreciation  of  machinery',  furniture,  etc 3,099  18    8 

Hea<t  othce  expenses,  mcluding  rents,  patent 
expenses,    Directors'   fees,  Managing  Director's 

salary,  tvccountancy,  etc 11,4*23    7     1 

Auditors'  fee  105    0    0 

Interest  upon  debentures  and  temporary  loans 3.949  12  10 

Other  expenses,  including  the  cost  of  advertising, 

lasuing  debentures,  Inw  charges,  etc 13,9tiS  16    0 

Balance     carried    to     reserve   for 

depreciation    £10,000    0    0 

Carried  to  balance-sheet  3<i,l66  16     8 

46,166  16    8 


£208,604    8     1 

Ct.  £        s.  d. 

Soles  and  work  executed  during  the  year  ended 

.TOth  September,  1891 160,036    5    9 

Cash  and  shares  for  licenses  gt  anted,  patents  sold, 
and   pro6ts  upon  formation  of  subsidiary  com- 

paniea    £64,710    0    0 

Lees  estimated  amount  applic- 
able to  capital  account 20,(XX)    0    0 

44,710     0    0 

Transfer  fees,  rente  received,  and  miscellaneons 
receipts    :'::•;;"• ^'^^^    *^    ^ 

£208,604    8     1 
BaLAKOB-SIIKIST,  39t11  8KPT£MBeR,  1891. 
Dr.  £        6.    d.        £        B.    d. 

Capital— 
49.000  ordinary  shares  of  £10  each    499,000    0    0 
100  founders' shares  of  £10    .,.....,         1,000    0    0 


500.0(^    0    0 

Less  calls  in  orroar  8,158  10    5 

491.841     0    7 

(MK)  first  mortgage  debentures  of  £100  each      69,000    0    0 
Liabilities — 
Trade  accounts,  law  charges,  etc.       16,849    5  10 

Loans 32,945    6    5 

Interest  accrued  on  debentures    ...        1,925  16    7 
Directors    1,419    9    9 


Contingent  liabilities— 
On  (tending  rontrocbs  and  in  shores 
[Mirtly  ptiifl   up  and   bills  receiv- 
able discounted £90.000 

RoBenre  for  depreciation,  etc 15.000    0    0 

Added  this  year   10,000    0    0 


53,139  18    7 


25,000    9    0 


Profit  and  loss  account :  £      s.   d. 
Balance  as  per  statement  to  Sep- 
tember 30,  1890    48,290  15    8 

Deduct:  Reserve.  £15,000    0    0 
DiWdend    29,413    4    7 

44,413    4    7 


£      6.  d. 


3.877  11     1 
Balance  of  proEt  and  loss  for  the 

yearasabove 36,166  16    ft 

40,044    7   • 

£679.025    6  11 
Cr  £        8.    d. 

Purchase  of  the  works,  businesses,  and  patents  of 
Elwell-Parkor,  Limited,  of  Wolverhampton,  and 
of  the  Electrical  Power  Storage  (/ompany. 
Limited,  of  London,  patent  rights,  et-c.,  accord- 
ing to  last  balance-sheet £312,816  16    5 

Lg»s  depreciation   of 
raichinory,  etc £3,099  18    8 

A  nd  transfer  from  pro- 
fib  and  lose  account  20.000    0    0 

23.099  18    8 

Expenditure  Fince— 289,716  17    9 

Land  and   buildings   at    Bushbnry,   new  works, 

Wolverhampton 13,621   19    8 

Plant  and  machinery,  etc 10,684    8  10 

Furniture,  fixtures,  etc 824    2    4 

£314,847  8  4 
Shares   in    subsidiary   companies   at   par,    shores 
included    in    the   original   purchase   at  nominal 

value,  and  debts  due  by  subsidiary  companies...  241,123  7  6 
Book  debts — Wolverhampton,  Millwall,  and  heod 

oiijces    64,001  II  0 

Stocks  at  Wolverhampton  and  Millwall 31.966  13  1(1 

Cash  at  bankers 13.994  II  8 

Bills  in  hand  13.091  14  7 


£679.025     6  11 


The  Auditors' certificate  states  that  they  consider  the  balanoo- 
sheet  correctly  shows  the  financial  i>osit  ion  of  the  Corporation  as 
on  the  30kh  September.  1891.  Although  the  shares,  etc,  stand  at 
£241,123.  7s.  6d.,  the  £120,000  written  off  capital  ©iponditure,  in 
etlect  is  a  reserve  against  this  item.  They  think  £10,000  o  proper 
sum  to  add  to  reserve  account  for  depreciation,  etc 


FOWLER-WARING  CABLES  COMPANY. 

Directors  :  Messts.  Wm.  Fowler  (chairman),  Walter  Cbomber- 
Iain,  R.  W.  Eddison,  Georgo  Fleming,  the  Hon.  J.  S.  Gathome- 
Hardy,  M.P.,  Colonel  J.  T.  North.  R.  3.  Waring. 

Ke|iort  to  be  presented  to  the  shareholders  at  the  third  ordinary 
general  meeting,  to  be  held  at  Winchester  House,  Old  Broad* 
stt^et,  E.C.,  on  Friday,  the  ISth  inst. 

In  submitting  their  second  annual  report  the  Directors  express  I 
their  regret  that  they  are  unable  to  allow  a  profit  on  the  work  of  i 
the  year.  At  the  same  time,  they  are  glad  to  soy  that  the  busriness 
of  the  Comi»any  has  made  great  progress.  There  has  been  o 
marked  increase  in  the  volume  of  business  done  as  comf>ared  with 
last  year,  and  the  gross  profit  has  been  sufficient  to  cover  all 
ordinary  and  some  extraordinary  expenses.  The  factory  is  well 
equipped  and  organised,  and  the  work  done  there  is  ansurpeesed. 
Since  the  close  of  the  financial  year  numerous  orders  have  been 
received  I  to  eay  nothing  of  many  im[>ortant  enouiries.  The 
Directors,  therefore,  fully  retain  their  previously  expressed 
confidence  in  the  future  of  the  business,  further  details  of  which 
will  be  found  in  the  annexed  report  of  the  general  manager. 
There  is.  however,  no  manufacturing  business  in  which  the  com- 
petition is  keener  than  it  is  in  ours,  and  a  new  undertoking  must 
necessarily  retjuire  time  for  development  and  to  make  its  manufac* 
tures  known.  Meanwhile,  as  materials  must  be  paid  for  almost 
on  delivery,  and  as  it  is  often  necessary  to  give  considerable  credit 
to  our  customers,  as  well  as  to  pro\ide  for  special  additions  to 
]»lant  to  enable  us  to  meet  the  new  demands  constantly  being 
made  b^'  electrical  engineers,  the  Directors  believe  that  the 
employment  of  a  larger  working  capital  than  the  Compony 
possesses  would  be  justiHed  by  rosiuts,  nnd  would  materially  assist 
m  bringing  the  concern  to  a  dividend-paying  position.  The 
l>irector8  have  again  not  drawn  their  fees,  but  on  this  occasion 
they  have  debited  the  amount  in  suspense,  as  they  anticipate  a 
state  of  things  when  the  payment  of  this  amount  will  be  fully 
justified  by  the  condition  of  the  business.  The  retiring  directors, 
Mr.  Walter  Chamberlain  and  Mr.  R.  W,  Eddison,  being  eligible, 
oiler  themselves  for  reelection.  The  auditors.  Messrs.  Cooper 
Bros,  ood  Co.,  offer  themselves  lor  re-election. 

Oknkjul  Manager's  Repokt. 
During  the  past  year  the  Company  has  made  notable  pro^ 
in  each  department  of  its  work,  nnd  our  manufactures  have 
successfully  ajtplied  and  their  efiiciency  proved  in  every  important  ' 
branch  of  electrical  engineering.  In  electric  lighting,  among  the 
larger  orders  we  have  delivered  to  the  London  Electric  Supply 
Corporation  10  miles  of  large  concentric  conductors  for  the  distri- 
bution of  their  high  tension  currents  through  the  atreeta  of  Xx>udon. 
These  cables  ore  now  loid  and  are  working  daily  under  conditions 
which  demand  the  most  perfect  efficiency ;  the  best  testimony  to 
their  success  is  the  fact  tbot  the  corporation  have  ordered  on  , 


dered  on  M 
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«ddition«l  10  miles  to  be  delivered  during  the  next  few  montlifl. 
/n  fthipliehtiiig,  eight  of  the  now  wanbipe  at  present  building  for 
(he  Aainirally  have  been  wii-ed  by  cables  of  our  manufacture,  and 
some  of  the  large  shipbuildem  have  adopted  them  For  inetallaLion 
on  bo«rd  the  ffteamships  buildtag  in  thoir  yarde.  In  the  electric 
lighting  and  tranamisaion  of  power  in  minea,  the  cables  have  been 
extcni^iroly  used,  and  they  contribute  very  greatly  to  the  Buccess 
of  thi*  difficult  ond  important  work.  We  have  also  manufactured 
•peouU  wire  for  use  with  the  explosives  employed  in  blatiting  and 
torpedo  etperimenta,  and  for  many  more  of  the  ever-increasing 
number  of  electrical  appltcAtionn.  In  telegraphy  the  leajlin^; 
railuny  companies  area<lopting  load-covered  wires  for  ihe  liinnelH, 
yards,  and  ^tations^  and  many  miles  of  our  cablen  have  beon  so 
U9C«1  during  the  post  year.  In  tolei>hony  the  (iovenimcnt.  h4is 
employed  our  cables  exclusively  for  tne  London  end  of  the  [^aris 
telephone  linei!,  and  also  for  connecting  up  the  various  centres  in 
London.  Large  orders  have  also  been  entrusted  to  uh  by  the 
private  t«lephono  companies,  and  we  are  at  present  laying  u  UjO- 
wire  cable  through  Paris  for  the  Fi-onoh  (iovernmcnt  telephone 
ler^'ice.  \V*e  have  recently  dispatched  15  mdes  of  similar  cable 
to  Sydney  for  the  (iovernmcnt  telephone  service  there. 
Only  our  cables  will  be  employed  for  the  new  central 
«tation  at  Sydenham,  which  will  supply  electric  ligbl  to  the 
(ryetal  Palace  during  the  forthcoming  exhibition.  Other  large 
orders  are  in  hand,  and  the  pro8[>ect  of  future  businesa  is  exceed- 
ingly good.  In  my  lost  re|>ort  I  referred  to  the  fact  that  rubbcr- 
covered  wires  were  often  specified  totheexcluHionof  all  othert*,  and 
that  we  deemed  it  advisable  to  bo  pro[>ared  to  supply  thene  if  it 
became  necesftary.  In  many  instances  wo  have  beon  able  to  secure 
the  adoption  of  our  cables  in  preference  to  those  which  are  rubber 
covered,  and  all  the  work  referred  to  in  this  report  has  been  carried 
out  with  cables  manufactured  under  thoiie  patents  and  processeA 
which  are  the  exclusive  property  of  the  Company.  The  works  at 
North  Woolwich  have  never  yet  been  worked  to  anything 
approaching  their  |)0S8ible  output,  and  consecjuently  wo  cannot 
yet  show  a  profit  on  our  work.  Sutficieot,  however,  Idis  been  ilotie 
daring  this  year  to  demonstrate  not  only  the  value  of  our  manu- 
factures and  the  extent  and  variety  of  their  apulicatiou,  but.  to 
jnsLify  the  firmest  confidence  in  the  future  of  the  Company. 

(Signed)  Alfrep  E.   ^[AvoH. 

Dr.  Baianob-sokbt,  Ski^tbhbeb  30,  1891 

Capital — 
Aatborised.  40,(X)0  shareeof  £5  each£*200,000 
Issued,  '20,000  shares  £4.  lOs.  per 

share  paid  up 

aou  founders*  shares  issued  as  fully 

paid  to  vendora 


s.  d. 


0    0 


90.000    0    0 


1.500    0    0 


Deduct  arrears  of  caXU.. 


91>50O 
150 


Creditors , 

Liability  on 
counted  ... 


bills  receivable   dis- 


91.350    0 
15,2%tO  \'2 


1,657    6 


Cr. 


1106,636  12     9 

£  B,  d. 

C-ash  at  bankers  and  in  hand 1,165  15  2 

Debtora 13,656  0  10 

Stock 14,011 


Office  furniture  in  City  offices  and  factory 

Shares  in  other  companies 

Machinery  and    plant   an   per   last 

account  30ch  September,  1890... 

Additioud  during  the  year 


510 
25 


4     S> 

7     3 
0     0 


£8,977  12 
6.U6  U 


Works  and  buildings — 
At   North    Woolwich,   as  per  last 

account  September  30,  1H90 1*2,907 

Additions  during  the  year 1,662 


l.V)94     6  10 


14.570    2  10 


Patenie  and  goodwill   as    per  last  account  Sep 

tember30,  1890 41,000    0     0 

Prehmiuoi^   expenses    as   per  last    account   Sep- 
tember 30,  1890 3,323    8     6 

Profit  and  loss  account  as  per  lost 
account  September  30.  1800 1,764  16    2 

ikdd  loss  for  the  year  ending  Sep- 
tember 30,  1891,  ufl  per  aocouni .         1,508  11     0 


3.273    7    2 


£106.6:{6  12 
Pbofit  Ann  Loss  AooorNT  fob  the  Yeab  kwdinij  SOth 


9 


Dr.  Seitembkr,  1891. 

Directors'  fees  (not  drawn) 

Rent,  rates,  and  taxes 

Office  expeoeefl  and  advertifllng 

Faeaon  patents 


£ 
2.000 
1,815 

888 
186 


8.     Cl. 

0  0 
2  9 
16  10 
0     0 


Cr, 

Gross  profit  on  cables^  after  deducting  salaries  and 
other  expenses   

Transfer  fees   

BftUuice — loss  for  the  year  ending  30th  September, 
1891,  carried  to  balance-sheet  ] 


£4,889  19 


s.    d. 


3,377 
3 

13 

15 

7 
0 

1,508 

11 

0 

£4,li89  19    7 
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CalUbmla  Gas.  Water,  and  Kleotrio  Llglit  Ssmdloato,  Limited. 

RegiPtered  by  Oldtield,  Bartrani,  ami  Oldtield,  St.  Stephens- 
chambers,  Telegraph -street.  E.C,  with  a  capital  of  £2,t«K)  in  £1 
aharefi.  The  object*  for  which  this  (*ou»pany  is  established  are 
Buliicicntly  indicated  by  the  title. 

Aatomatio  Oas  Lamp  Lighter  Company.  Limited.  — Kegic'terod 
by  Church,  Rendell,  Todd,  and  Co..  9.  Bedfoid  row.  W.C.,  with  n 
capital  of  £6,0()0  in  £1  shurei'.  Object:  to  cirry  into  ortct^t  an 
agreement,  made  November  26,  between  P.  Kveritt  of  the  firnt 
part,  (i.  Salter  and  Co.  of  the  wcond  (part,  and  this  Comfmny  of 
the  third  part,  and  generally  to  carry  on  busine^fc  as  mechanical, 
gas,  and  electrical  engineers,  machinists,  brass  and  iron  founders, 
etc.  There  shall  be  four  Directors,  The  first  are  P.  Everitt, 
i'».  Poore,  0,  Salter,  and  J.  H  Birch.  Qualification,  :250  shares. 
Remuneration  to  be  determined  in  genend  meeting. 

Chloride  Eleotrloal  Storage  Syndicate,  Limited.— Registered 
by  HuyB,  Sihincttaii,  and  ( 'n„  'M,  Ab(?hurcli  Iftiio,  EC.  with  a 
capital  of  £'J6l',.'>*K>.  in  'jrMt.fNH)  JCi  proforcricc  r*hare**  and  l'J,5rK>l»£I 
founders'  shares.  The  object*  for  which  the  Comjmny  is  etsuibli^'hed 
are  to  adopt  and  carry  into  effect  a  provisional  agreement,  made 
Kovember  30th.  between  the  Electric  Storage  Battery  Company 
and  the  United  (ia»  Improvement  Com()any  of  the  one  nart  and 
.J,  A.  E  Hickson,  on  behalf  of  thin  Com|»ny,  of  the  other  part, 
for  the  acquiHition  of  certain  fwitentn  and  to  develofi  and  work  the 
same,  and  to  carry  on  the  businees  of  au  electrical  comjiany  in  alt 
Ite  branches  ;  and,  further,  to  carry  on  the  bui^inesi*  of  engineers, 
Ironfounders,  copper  smeltery,  steel  makers,  engineers,  merchant-a, 
bankers,  oolliory  propriotors,  company  promoters,  brokers,  etc. 
The  first  subscribers  are  : 

Shares. 

J.  E.  Yates,  9,  Solent-crescent.  West  Ham pstead I 

\V.  J.  Tomey,  24.  Ornnard-rnad,  Wandsworth  Common  ........     1 

ti.  S.  P.  Cooke,  .'j.'^,  Chad  wick -road,  Peckham 1 

H.  J.  Kumball,  16.  Ruvigny-gordens,   Putney ..,..,     1 

F.  B.  Liley,  58,  Sandmerc-roail,  Clopham 1 

(!.  S.  Ludlow,  .34,  Werterroad,  Putney 1 

E.  J.  Newbatt,  57,  Cowley-rond,  North  Brixton 1 

There  shall  not  be  less  than  three  nor  more  than  nine  Directors  ; 
the  Hrst  being  the  first  seven  signatories  to  the  memorandum  of 
association.  Qualification,  5<J4)  shares.  Bemunoration,  £1,500, 
divisible. 


CITY    NOTES. 


The  Sima-Edlaon  Torpedo  —  Mfljor-Cienoral  E.  Harding  Steward 
haH  joined  the  Boiird  of  the  European  Sima  Eilison  Electrical  Tor- 
peflo  Com()any. 

City  and  Sonth  London  Railway. — The  recoiptH  for  the  wock 
ending  December  I."*  were  £Ml.'>,  a^^  ai/ainst  £H10  for  the  week 
ending  December  6. 

Eaatem  Extension  Telegrapb  Company.— An  interim  di\i- 
dend  for  the  quarter  ended  September  30  lant  of  *Js.  6d.  per  shore 
has  beon  declared  by  the  Directors,  payable  on  the  15th  prox. 

An  Eleotrloal  Flnanoe  Company  is  being  formed,  with  a  capital 
of  £KX),(KX),  to  a5,«iitt  local  authorities  in  dealing  with  the  powers 
granted  to  them  under  the  Electric  Lighting  Act».--Financia/XeiPM, 

St.  Jamea'a  Bleotrlo  Light  Company.— The  10,(KK)  new  £d  pre- 
ference shares  recently  ofTored  to  shareholders  by  the  Directors  at 
30s.  premium  have  been  largely  over-subscribed.  Those  shares 
were  allotti^d  on  December  11. 

Interim    Dividend  — The    Directors    of     Croropton    and    Co., 
Limited,  have  declared  an  interim  dividend  at  the  rate  of  7  per  •[ 
cent,  per  annum  on  the  preference  shares,  and  a  [ler  cent,  perl 
annum  on  the  ordinary  shares  for  the  half-year  ended  September' 

.W  IflBt. 

The   PheBphor   Bronae   Company  inform   us   that   they   hare 

ac<)uired  the  sole   liccrti^o   for   the  manufacture  of    Bull's   metals, 
which   they   now  supply  in   the  form  of  ingote,  billets,  castina 
forgings,  stamftings,  rolled  rods  and  sheets.     The  extreme  maU 
ability,  tonHilo  Htrongth,  and  durability  of  these  alloys  render  the 
spcciHlIy  adapted  for   the  wants  of   engineers,   shipbuilders,   ancll 
others  requiring  a  strong  non-corrosive  metal  of  high  (quality  atal 
mwlerato  price.     The   inventor  and  ftatentcc,  Mr.  John  C    Bull, 
has  joined  the  Company  as  consulting  engineer  and   chemist,  and 
will  superintend  the  manufacture  of  his  alloys  at  their  various  works. 
Elmorea.  —A  *'  Confiding  Investor  *'  writes  to  the  FinancitU  Ncics 
in  a  mo^t  lugubrious  strain  about  the  proeuecls  of  this  Company.  , 
He  points  out  that  the  accounts  to  June,  toe  end  of  the  tinancial| 
year,  have  not  yet  reached  him.     Ho  also  says  that  he   '*  invested  ] 
in  the  Company's  shares  on  the  strength  of  a  letter  from  Mr.  W. 
Elmore,  in  which  he  said  :  *  I  now  pr^ict  that  at  no  very  distant  j 
[jeriod  the  share*  will  stand  at  £M  instead  of  their  present  price  *j 
(then  about  £8).    The  Bhares  are  not  now  saleable  at  £.S.    Circulars f 
issued  by  the  persons  connected  with  the  promotion  of  the  Com- 
pany estimated   the   profits  to   be  earnea  as  vutiicient  to  pay  ft 
dividend  of  100  per  cent.,  and  carry  over  £.'14,000  »urplas  as  well' 
each  year.     The  Company  haa  been  in  existence  nearly  three  years, 
and  although  a  dividend  of  50  per  cent,  was  tuiid  to  the  original 
shareholders,  this  was  derived  from  the  ealo  of  one  of  the  natenta 
to  a  Bubeidiary  company,  and  has,  therefore,  nothing  to  ao  with! 
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tlie  trading  proHte.  As  tho  aubskliary  company  has  ho  far  shown 
no  resulU.  the  dividend  already  mentioned  is  therefore  no  test 
vrhatevor  of  tho  value  of  either  patent." 

Iioadon  County  Conneil. — We  take  the  foUowmpr  list  of 
tenders  received  for  electric  lighting  at  the  central  ofticoB  of  the 
London  County  Council  from  the  Conti-act  Journal  of  Wednesday 
last: 

J,  D.  F.  Andrew!  and  Co £1.490  0  0 

JUrclay  and  Sons 1,500  0  0 

Fowler,  Lancaster,  and  Co 1,564  0  0 

J.  Jackson    1,570  0  0 

H.  F.  Jo«I 1.686  0  0 

J.  It  Powditch  and  Co 1.598  0  0 

H.  South 1,604  0  0 

CroKgon  Company.  Limited 1.655  0  0 

Drake  and  Oorham 1,731  0  0 

F.  0.  Howard  1,746  0  0 

Woodhouse  and  Rawaon    J, 810  0  0 

Edmund»on*a,  Lio'ited 1,816  0  0 

London  and  Lancashire  Electric  Company 1,826  0  0 

General  Electric  Power  Company 1,830  0  0 

F*iter»on  and  Cooper  1,842  0  0 

Reid  Bros 1.964  0  0 

Electrical  Supplies  and  Fittings  Company 1,996  0  0 

Mather  and  Piatt  2,000  C  0 

Planet  Electrical  Engineering  Company 2.056  8  2 

Brash  Electrical  Engineering  Company 2,136  0  0 

Crompton  and  Co 2,140  0  0 

I-atimer  Clark,  Muirhead,  and  Co 2.192  7  0 

W.  Goolden  and  Co 2,829  0  0 

Ewart  and  Son     2,230  0  0 

Johnson  and  Phillips 2,288  0  0 

SharpandK«nt  2,300  0  0 

Girdlestone  and  Co , 2,300  0  0 

Spagnoletti  and  Co 2,590  0  0 

Lund  Bros,  and  Co , 2.600  0  0 

SiemenB  Bros,  and  Co 2,716  0  0 

Laurence,  Scott,  and  Co 2,816  0  0 

Sutcrand  Co 2,996  0  0 

The  number  of  tenders  (32)  is  probably  one  of  the  largest  aent  in 
for  nny  public  com|jetition,  and  cxompUtiea  in  the  moat  HtnUing 
way  the  great  difTeroncee  in  estimating  the  cost  even  of  etraight 
forward  office  lighting— tho  laat  tendtjr  being  exactly  double  the 
first.     The  accopted  tender  ia  not  yet  announced. 


PROVISIONAL  PATENTS,  1891. 


Dkpembek  7. 

21344.  XmprovemenU  In  dynamo- electric  m&ehlne  eommatator 

bruahoB.     Jamoe   Ernest    SiiAjjnoletti,   <Joldhawk    Works, 

Shepherd's  Buj<h,  Ivondon. 
21354.  ImproTements    In    apporatna    for    meaanrlng    eleotiio 

onrrcnts.     Hermann  Aron,  6,  Lord-street,  Liverpool. 
21363.  An  Improved    oleotxio    lift.     Isaa    Peral,    \^:\,    Strand. 

London. 
21309.  ImproTomenta  In  awltolies  for  primary  or  secondary 

batteries.   Henry  Harrin  Lake,  45,  Soiithnmpt,on-huitdtngf>, 

I^ndon.     (Hermann  Midler,  C.erraany.) 
21379.  ZmproToments  In  dynamo  eleotrlo  maohinoa.    Alexander 

Bernstein,  4,  South-street,  Finsbury,  London. 

Dtx:K.MBKK  8. 
21442.  ZmproTomenta  In  secondary  or  storage  batteries.  Henrv 

Harrip  Lake,  4i),  Soulhampton-buildingK,  I^tuton.     (Isaiah 
Lewi.«  Hoberti*,  United  States.)     (Complete  specificntion.  > 

21448.  ImproTomonts  In  tlis  mannfluitiuro  of  lllamenta  for 
InoandOBoent  lamps.  Sydney  Pitt,  24,  SoiUhampton- 
buildingt*,  London.  (Ludwig  Karl  Bohm,  United  States.) 
(Complete  .specification.) 

21449.  Improvements  In  swltohss  tat  alsctrlcsl  pnrposes. 
Frank  Geere  Howard,  18,  Bernent -street,  London,  (Com- 
plete specification.) 

2U76.  Improvements  In  eleotrlo  motors.  Addiaon  (roodyear 
Waterliouse,  323,  High  Holborn,  London,  (Complete 
Bi-KJcification.) 

Decesibkr  9. 

21505.  Improvements  In  methods  for  produclns  mnXtlpbaae 
alternating  currents  and  in  apiHU-atos  tbersfor.  Kankin 
Kennedy.  Carntyne  Electric  Works,  Shettlestoii,  (Jlawgow. 

21506.  For  Improvements  In  and  conneotod  wltb  watonvbeols 
for  producing  motive  power  for  eloctrlo  lighting  pur- 
poses and  bydranlle  works  on  streams  or  tides.  William 
Gordon  Potter,  8,  Middle-pavement,  Nottingham. 

21533.  A  now  or  improved  method  for  registering  or  recording 
tslograms  and  the  like.  Duncan  McCollum,  36,  Thurlo- 
stone-roHfl,  Wc^t.  Norwood. 

21541.  An  improved  method  of  mechanically  strengtheninc 
dynamo-eloctrio  machine  inductors.  Lazarus  Pyke 
and  Edward  Stephen  Harris,  433,  Strand,  London.  (Com- 
plete specification. ) 

21551.  Improvemsnts  in  apparatus  for  the  projection  of  electric 
ISS^t  Sydney  Pitt,  24,  Southampton -buildiiigB,  London. 
(Sautter,  HatU  and  Co.,  Franca)  (Complete  Bpecification.) 


21566, 

21571. 
216:*!. 

21668. 
21683. 

21U0O. 
21«01. 
21702. 

2172a 
21723, 
21728. 

2I7*>6. 
2177H. 
21783. 


An  improved  mloropbono.  (ieoi*ge  Frederick  R«dfcm, 
4,  South. rttreet,  Finsbury,  I^ndon.  (Wilhelm  Ueckert, 
Austria. }     (Complete  B|>eciHcation.) 

December  10. 
Improvements  In  an  apparatus  for  showing  the 
principle  of  the  utilisation  of  heat  as  a  source  of 
electricity,  damee  Stevenson,  20,  High  Holborn,  London. 
^VicLor  Hirhec,  France.)  (Complete  specification.) 
A  new  or  improved  method  of  making  and  breaking 
electric  circuits,  and  of  apparatus  therefor.  \Vdli.'im 
Henry  Diniflo  und  John  Mackeoide  Un|uhajt,  Norfolk 
House,  Nor  folk -a  tree  t,  London. 

December  11. 
Improvements    In  eleetrli   switches.      Alexander    Marr. 
70,  Market  street,  Mnnclie^^tor. 

Improvements  in  electrical  visual  Blsnalllng  apparatus. 
Corneliu!*  Edward  Kelway,  122,  St.  Donutt's-road,  New 
Cro8fi,  London. 

An  improvod  safety  switch.  Ernest  Bohm  and  Ernest 
biiiley,  21,  FiaBburyjta^emeut,  London. 
A  variable  resistance  switch.  Erneat  Bohm  and  Ernest 
Bailey,  21,  Finsbnry-pavoiiiont,  London. 
Improvements  in  and  relating  to  the  construction  of 
electrodes  of  large  dimensions  for  aocumn latora,  and 
to  supportlns  tho  same  in  their  cells.  William  Phillifw 
Thomrwon,  S,  Lord-street,  Liverpool.  (Arnuind  Vanden 
Kercknove,  Belgium.) 

Improvements  In  switches  for  reiral*tins  curr«ats  of 
electricity.  John  llmrle.'*  Howell  and  Percy  Edward 
i'ov\niill,  .'m,  Clmr^cery-lane,  I^nHon. 

Improved  moans  and  appliances  connected  with 
electrically  regulating  the  feed  of  carbons  to  arc  lamp. 
SVillirim  Routledge,  lOG,  Fleet-etreet,  London. 
Improvements  in  elootrio  are  lamps.  Addiiion  Goodyear 
Waterhouite,  4.'i,  Southampton-butldinga,  London.  (Com- 
plete 8[>ecification.) 

Dkckmbek  12. 
Improvements  in  apparatus  for  measuring  the  enpsn- 
dlture   of  electrical  energy.       Sigmund   Scbuckcrt   and 
Alexander  Wacker,  Templechambers.  London, 
Xlootricol    safety    signalling     apparatus     for    railway 
trains,  also  applicable  for  applying  tho  brakes.   Auguitl 
Petcrj^,  ']\■\\\.^  '-S,  S()Uthaiiiptonbuilding8,   London. 
A  novel  combination  of  metallic  wires  to  dispense  with 
the  use  of  eleotromagnet  or  solenoid  as  such  in  arc 
lamps.       Frederick    John    Beaumont,    166,    Fleet  street, 
London. 


SPECIFICATIONS  PUBLISHED. 

1887. 
1184)2.  Incandescent  lamps.     Shippey.     (Second  edition 

1890. 
IH.Vi:^.  Electrically  heating,  etc.,  solid  bodies.     Zerener.  1b.  Id 
IS553.  Electrioal  switches.     Pierce.     <kl. 

1891. 
49.  Galvanic  batteries.     Wensky.     6d. 
r>84.  Dynamo^] 00 trio  motors.     Hutin  and  I^blunc. 


10«M. 

io;j5 

1138. 

2522. 
3198. 
12828. 

16080. 
17652. 


Thomson. 


Kd. 


Munns. 


(Mino    and 
8d. 


1 

I 


97L 
994. 


Indioator  for  electrio  potentials. 
Primary  batteries.      Mntijuay.     Hd, 
Quard   for    elootrlc    light    globes. 

another.)     (id. 
Kleotric  light  pendants,  etc.     Lane  and  <  'ottrell 
Galvanic  batteries.     Poudroux.     Sd. 

Electric  motors.     Lake.  (Thomson-Houston  International 

Electric  Company).      1h.  lid. 

Dyuamo-elcotric  macliines.     Conly.     8d. 

Eleotrlo  arc  lamps.  I^ke.  (Thomson -Honston  International 

Electric  Company).     Sd, 

Electrio  clock  winders.     J.   \V.  and  C.  F.  Uuljutey.    6d. 

Electric  batteries.     Schoith&uer.     6d. 


1 


street,   J 
8d, 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Kama 


Bnntb  Co 

—  Pref.     

India  Rubber,  Gutta  Perchs  k  Tolugraph  Co. 

House- to-Houae       

Metropolitan  Electric  Supply    

Ixindon  Electric  .Supply     

Swan  United    ......••....•.* 

St.  Jamcfi' »... > 

National  Telephone     

Elootrio  Construction 

Wostminattir  Eleoiric 

Liverpool  Electric  Sn[>|>ly | 
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Paid. 

NVeduei 

daj 

_ 

n 

— 

n 

10 

19^ 

6 

h 

— 

m 

5 

H 

8* 

*i 

9 

5 

10 

5 

H 

3 

'1     1 

THE  ELECTRICAL  ENGINEER,  DECEMBER  25,  1891. 


601 


NOTES. 


^         Varmoatb. 

j       Yarmouth. 


-A    new   tramway   is    to  be  started    at 


Sofia — The  last  date  for  the  receptioD  of  tenders  for 
the  canalisation  of  Sofia  is  left  over  till  Feb.  13. 

Constantinople  is  to  have  500  new  gas  lamps  erected. 
Acsaf  Bey  should  be  pressed  to  place  electric  lights  on  the 
Golden  Horn. 

Slmore  Copper  Company. — We  have  received  copies 
of  the  accounts  of  the  Elmore  Copper-Depositing  Company, 
too  late,  however,  for  publication  iu  this  week's  issue. 

Odessa. — The  Continental  Edison  Company,  of  Pan's, 
have  obtained  from  the  Municipality  of  Odessa  a  contract 
for  lighting  several  streets  and  public  buildings  by  eUc 
In  city. 

IfOCtore. — Mr.  T.  Carey,  of  the  Thomson-Houston 
Electric  Company,  has  beon  invited  by  the  Royal  Engi- 
neers, Woolwich,  to  read  a  paper  on  electric  traction  in 
January. 

Appointment. — The  City  of  London  Electric  Lif^htincj 
Comi>any  have  appointed  Mr,  David  Cook,  late  superinten- 
dent and  consulting  electrical  engineer  to  the  Corporation 
of  Glasgow,  as  their  general  manager. 

Dover. — A  letter  was  read  at  the  last  meeting  of  the 
Dover  Finance  Committee  from  the  solicitors  of  the  Brush 
Electric  Lighting  Company,  stating  that  they  would  submit 
a  draft  copy  of  tho  agreement  shortly. 

Catalo^ne. — We  have  received  "List  B"  from  Messrs. 
Woodbouso  and  Rawson  containing  a  very  large  and  hatid- 
some  selection  of  electric  light  brackets,  electrolicrd,  glass 
shades,  and  ship,  house,  and  office  fittings. 

Fareham. — A  special  meeting  of  the  Local  Board  of 
HeHJth  was  held  last  week  to  consider  the  matter  of  the 
FArebam  Electric  Lighting  Company's  provisional  order. 
The  consent  of  the  Ik}ard  was  given  to  the  company's 
application. 

Venice  in  London.— Qjie  of  the  great  sights  of 
Christmas  time  i.s  to  be  the  magnificent  spectacle  which  is 
being  rapidly  brought  into  shape  at  Olympia,  "Venice  in 
London,"  with  real  buildings,  canals,  and  gondoliers.  We 
hope  to  bo  able  to  give  some  description  of  it  when  opened. 

Richmond. — The  Board  of  Trade  were  just  upon  the 
point  of  revoking  the  Richmond  electric  li^hLing  order, 
when  tho  town  clerk  informed  them  that  the  contract  with 
Messrs.  Latimer  Clark,  Muirhead,  and  Co.  was  ready  to  be 
gigned,  and  the  threatened  revocation  of  the  order  was 
withheld. 

Appointment. — We  have  to  make  a  correction  as  to 
the  appointment  of  electrical  engineer  to  the  Hudderafield 
Town  Council.  It  is  not  Mr.  W.  C.  Mountain,  but  his 
brother,  Mr.  A.  B.  Mountain,  at  present  assistant  manager 
to  the  Newcastle Eieciric  Supply  Company^  who  has  received 
the  appointment 

Tenders  for  Durban  (Natal).— Mr.  W.  H.  Radford, 
C.E.,  of  Nottingham,  has  been  instructed  by  tho  Corpora- 
tion of  Durban  to  invite  tenders  for  tho  supply  of  electricity 
to  the  inhabitants  of  Durban  and  for  the  lighting  of  the 
public  streets.  The  population  is  about  24,000,  and  there 
are  no  gas  works. 

Cardiff. — Mr.  Sidney  Walker  suggests  that  two  streets 
iu  Cardijf  should  be  experimentally  lighted  by  temporary 
plants,  one  by  arcs  and  the  oiber  iSunbeam  lamps,  atid  the 
cost  of  each  fully  tested.  Mr.  Walker  says  ho  believes  the 
arc  lamp  will  gradually  disajipoar  from  public  lighting  in 
favour  of  high  power  incandescent  lamps. 


Mechanics'  Almanack. — The  nineteenth  year  of 
publication  of  "  Calvert's  Mechanics'  Almanack  and  Work- 
shop Companion"  (John  Hey  wood,  etc.,  price  4d.),  sees  this 
little  book  appearing  in  its  customary  interesting  and 
useful  form,  full  of  information  items,  reci[»ea,  diagrams 
and  articles  of  interest  to  mechanics  and  working  engineers.^ 

I^ancaster  Tramways. — In  the  annual  report  of  the 
Lancaster  Tramways  Company,  the  directors  regret  that 
they  are  not  yet  in  a  position  to  report  any  pro^cress  as  to 
the  question  of  the  company  adopting  electricity  as  a 
motive  power,  or  in  extending  the  tramway  to  Scotforth. 
An  extension  of  time  has  been  granted  by  the  Board  of 
Trade. 

The  National  Telephone  Company  have  not  less 
than  19,000  miles  of  trunk  mains.  It  is  estimated  that  the 
comjKiny  put  through  not  leas  than  70  million  calls  per 
annum  throughout  their  whole  system.  After  January  Ist, 
1892,  all  the  call  offices  in  Glasgow  will  be  open  to  the 
public  at  a  charge  of  one  penny  for  three  minutes' 
conversation. 

Finohley. — Messrs.  Latimer  Clark,  Muirhead,  and  Co., 
having  offered  to  bear  tho  expense  of  the  provisional  order 
and  carry  out  the  works  require<i  for  supply  of  electric 
light,  the  letter  was  referred  over  for  future  consideration 
of  tho  Finchley  Local  Board.  A  letter  was  al«o  received 
from  Mr.  John  Wright,  United  Electric  Light  Company, 
64,  Victoria-street. 

Fleetwood. — At  the  monthly  meeting  of  the  Fleet- 
wood Commissioners  the  chairman  mentioned  they  had 
got  three  of  the  best  firms  in  the  trade  to  make  their 
rejiorts,  and  it  was  really  a  case  of  competition.  The  clerk 
said  he  was  awaiting  the  third  report.  Immediately  he 
received  this  report  the  Electric  Lighting  Committee  would 
be  called  together. 

Prize. — The  Italian  technical  joiu*nal,  Eletinciia  (Via 
Meravigli,  Milan)  ofl'ers  a  price  of  2,000f.  for  a  new  prac- 
tical simple  primary  battery  for  industrial  use.  The 
com|>etition  will  remain  0|>en  from  January  1  to  August  31, 
1892,  open  to  all  senders.  The  jury  will  be  composed  of 
res[>onsible  and  competent  persons.  Details  can  be  obtained 
at  the  above  address. 

City  Lighting. — The  supply  of  current  to  private  con- 
sumers by  the  City  of  London  Electric  Company  was  com- 
menced last  week  from  the  company's  central  station  at 
Meredith's  Wharf.  The  company  is  now  prepared  to 
connect  consumers  on  both  sides  of  the  eastern  end  of 
Queen  Victona-street,  and  exjiects  to  be  able  to  connect 
those  of  the  west  end  of  Queen  Victoria-street  early  in  1892. 

Paris  Electric  Railway. — Wo  learn  with  pleasure, 
aa^'s  Elt.rffiriU^  that  the  scheme  for  providing  a  tubular 
electric  railway  for  Paris  is  progressing  satisfactorily.  The 
commission  appointed  to  report  from  the  technical  i>oint 
of  view  upon  tho  pmposed  plans,  have  unanimously 
adopted  them.  One  of  the  numerous  stages  necessary  for 
the  inauguration  of  tbu  lino  from  the  Bois  do  Boulogne  to 
Vincennes  has  thus  been  successfully  passed. 

Telegraph  in  India  — The  erection  and  maintenance 
of  telc^^;lph  lines  in  ^onte  district-s  of  India  are  amongst 
the  most  troublesome  engineering  problems  of  the  day.  It 
is  proposed  to  run  a  line  uver  the  high  mountain  ranges  of 
Kashmir  to  Gilgit.  Frost  reigns  supreme  for  many  months 
in  the  year,  and  often  a  solid  snow  curtain  is  formed  along 
the  line  between  post  and  post,  while  occasionally  the  whole 
,  line,  posu  and  all,  is  buried  beneath  the  snow- 

Electricity  at  the  World's  Fair.— Messrs.  Siemens 
and  Halskc,  under  certain  conditions  as  to  patents,  rates, 
and  storage,  have  formally  applied  for  a  space  of  17^50 
square  feet  under  cover,  and  2,150  square  feet  out  of  dofjfs 
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nmoD.  PJans,  sections,  and  books  of  reference  were 
depoaitad  on  November  30fch,  but  notice  has  also  been  given 
of  several  Bills  in  respect  of  which  no  plans  are  required  to  be 
deposited.  Among  the  Bills  are  the  following  :  Baker-street 
and  Waterloo  Railway,  Central  London  Railway,  City  and 
South  London Railway(l8lington Extension), GreatNorthern 
and  City  Railway,  Humpstead,  St.  Pancras  and  Charing 
Cross  Railway,  County  Council  (General  Powers),  Subways 
and  Tramways,  London  Tramways  (extensions),  National 
Telephone  Company,  New  Telephone  Company,  Limited, 
North  Metropolitan  Tramways,  Ward  Electrical  Car 
Comjjany,  Limited,  and  Waterloo  and  City  Railway. 

ThoBderstorms.— Mr.  W.  Marriott,  before  the  Royal 
Meteorological  Society  last  week,  gave  a  paper  on 
"Thunderstorms,"  in  which  some  interesting  etatistica 
were  given.  In  1883  there  were  113  days,  and  1889, 
123  days  on  which  thunderstorms  occurred;  damage  was 
done  oa  33  days  in  1888,  and  38  in  1889.  Thunderstorms 
appear  to  travel  at  an  average  rate  of  18  miles  per  hour, 
but  sometimes  at  a  higher  rate  in  squally  weather.  The 
author  thinks  that  individual  thunderstorms  do  not  travel 
at  a  greater  rate  than  20  miles  an  hour,  and  that  they 
take  the  path  of  least  resistance,  favouring  flat,  low  ground- 
He  believes  that  the  thunderstorm  formations  are  small 
atmospheric  whirls,  in  all  respects  like  ordinary  cyclones; 
and  that  the  whirl  may  vary  from  one  mile  to  10  miles  or 
more  in  diameter.  There  are  frequently  several  whirls 
near  together,  or  following  one  another  along  the  same 
track.  The  numerous  oscillations  in  the  barometric  curve 
are  evidently  due  to  the  passage  of  a  succession  of  atmo 
spheric  whirls  ;  and  it  appears  that  lightning  strokes  are 
most  frequent  when  these  oscillations  are  numerous. 

Electric  Fittiners. — One  of  the  most  remarkable  signs 
of  the  times  in  the  electrical  world  has  been  the  immense 
strides  taken  by  the  comparatively  new  firm  of  Rasbleigb, 
Phipps,  and  Dawson,  of  Bernera-street,  W.  This  tirm^  no 
doubt  enjoying  the  patronage  accruing  from  their  con- 
nection with  Mr.  Phipps,  the  eminent  architect,  have 
pushed  with  energy  all  the  advantages  they  have  received^ 
and  are  now  well-known  electrical  contractors  to  numl>er8 
of  West-end  and  country  houaos.  The  firm  have  a  fine 
showroom  in  Bornors-streot,  where  a  brilliant  display  of 
1,200  lamps,  all  wired  for  light  in  an  immense  variety  of 
artistic  fittings,  can  be  seen,  The  current  is  obtained 
partly  from  their  own  batteries  and  partly  from  the 
Metropolitan  Supply  Company.  They  have  recently  taken 
new  premises  in  Stan  hope- street,  Euston-road,  which  is 
fitted  up  as  a  first-class  art  metal-working  factory.  They 
have  specially  engaged  seven  artists — designers  and 
modellers — several  of  them  exhibitors  and  prizemen.  The 
number  of  workmen  employed  by  the  firm  is  very  nearly 
200,  and  will  rise  to  300  in  tbe  beginning  of  the  year  when 
the  new  works  are  opened.  We  are  promised  some  novel 
and  pleasing  eifects  in  the  exhibits  by  the  firm  at  the 
Crystal  Palace  Exhibition,  mostly  in  the  adaptation  of 
artistic  special  fittings  and  reflected  light  arrangements.  The 
importance  of  this  exhibit  can  be  best  gauged  by  the  fact 
that  last  week  they  had  no  less  than  90  workmen  at  work 
fitting  it  up  at  the  Crystal  Palace. 

Weston-saper-Mare. — At  the  last  meeting  of  the 
Weston-Buper-Mare  Town  Commissioners,  the  report  of  the 
Finance  Committee  meeting  was  read,  at  which  the  clerk 
produced  the  taxed  costs  of  Messrs.  W.  Smith  and  Sons 
and  Mr.  J.  C.  Ball  incidental  to  the  Weston-super-Mare 
electric  provisional  order,  amounting  together  to 
£370.  133.  lid.  The  committee  recommended  that  the 
clerk  be  instructed  to  apply  to  the  Local  Government 
Board  for  sanction  to  a  loan  of  £375  for  payment  thereof 
and  incidental   expenses.      At  a  meeting  of  the  Electric 


Lighting  Committee  on  the  18tb  November,  Mr.  Preece'al 
report,  dated  the  20th  September,  1890,  was  tead,  and 
the  clerk  was  instructed  to  enquire  what  other  towns 
had  done  in  the  matter,  and  to  ask  (1)  whether  they 
have  undertaken  their  own  work,  and,  if  so,  the  number 
and  description  of  lamps  ;  (2)  whether  they  maintain  a 
supply  for  public  and  private  purposes  ;  (3)  the  capital 
outlay;  (4)  if  let  to  a  company,  whether  they  could  lend  the 
committee  a  copy  of  their  agreement,  or  acquaint  them 
with  the  terms  of  such  letting  ;  (5)  whether  they  have  any 
suggestion  to  make  for  the  guidance  of  the  committee. 
At  a  meeting  of  the  committee  on  the  26th  ult.,  the 
committee,  after  some  discussion,  recommended  that  they 
be  authorised  by  the  Board  to  visit,  on  its  behalf,  such 
towns  where  electric  light  has  been  adopted  for  public  and 
private  purposes,  and  to  obtain  all  information  on  the 
subject  which  they  may  be  able  to  [produce.  The  clerk  was 
further  asked  to  enquire  of  Dover  and  Fleetwood  whether 
they  had  done  anything  definite  towards  carrying  out  their 
powers  of  electric  lighting  since  August  last. 

Gaazantes  Miners'  Lamp.  —  After  experiments 
laslingoversix  yearsa  French  electrician,  M.  G.  N.Gauzdntes, 
now  residing  at  Cardiff,  has  produced  a  primary  battery 
miners'  kmp  that  is  regarded  with  much  interest  in  the 
neighbourhood.  The  composition  of  the  solution,  as  usual, 
is  a  secret.  The  battery  consists  of  a  tin  CBise  containing 
two  cells,  round  the  sides  of  which  are  placed,  four  in  each 
eel),  vertical  slips  of  carbon ;  in  each  cell  a  zinc  rod  is 
suspended  from  the  cover  into  the  generating  fluid. 
Binding  Bcrews  are  fitted  to  the  carbon  and  zinc 
poles,  and  the  lid  is  tightly  fastened.  Upon  this 
lid  is  placed  the  small  incandescent  lamp,  with  its 
guard  and  reflector.  In  size,  the  lamp  is  about  4in. 
wide,  2in.  broad,  and  nearly  8[n.  in  height,  and  easily 
carried  by  means  of  a  light  handle  affixed  to  the 
aide.  The  weight  of  the  lamp  when  fully  charged  is  about 
31b,  l2oz.,  and  it  gives  a  surface  light  equal  to  }  c.p.,  or 
J  candle  in  excess  of  that  given  by  the  most  fwwerful 
safety  lamp.  The  prime  cost  of  construction  is  only  5a., 
and  the  weekly  working  cost  of  replenishing  the  battery 
is  estimated  at  5^d.|  while  the  life  of  the  lamp  is 
reckoned  to  be  hve  years.  The  metal  which  serves  as  the 
anode  is  refined  by  a  new  and  simple  process,  and  allows 
a  maximum  generation  of  current  without  fear  of  rapid 
polarisation.  The  exciting  fluid  is  stated  to  be  a  new 
combination,  giving  in  a  single  liquid  all  the  properties 
necessary  for  the  production  of  a  regular  and  constant 
current,  and  reabsorption  of  the  sulphates  produced.  The 
lamp  has  been  tested  in  Belgium  and  at  the  Gelli  mines 
with  satisfactory  results.  One  of  the  lamps  was  burnt  for 
10  hours  in  the  IVesteiii  Mail  otfice.  The  invention  is  being 
taken  up  by  M.  Soldenhoff  and  a  syndicate. 

Factory  Lighting  at  Dandee.  —  Maxwelltown 
Factory,  Dundee,  was  one  of  the  first  works  in  Dundee 
fitted  up  with  a  complete  electric  light  installation.  There 
are  700  lamps  of  16  c.p.  each  and  two  arc  lamps  of 
5,000  c.p.  each  employed  in  the  lighting.  The  main 
dynamo  is  a  compound-wound  Manchester,  by  Messrs, 
Mather  and  Piatt.  It  is  constructed  to  give  an  electrical 
output  of  420  amperes  100  volts,  equal  to  700  lamps  of 
IG  c.p.  each.  It  is  driven  by  a  double-cylinder  diagonal 
engine  with  cylinders  12in.  diameter  with  a  IGin.  stroke, 
and  the  motor  runs  at  120  revolutions  per  minute.  The 
engine  was  also  made  by  Messrs.  Mather  and  Piatt 
The  power  is  transmitted  by  means  of  an  llin.  link  belt 
[mssing  under  a  jockey  pulley,  which  serves  to  tighten  the 
belt  when  running.  A  few  lights  ranging  from  10  c.p.  to 
130  c.p.  are  required  in  different  departments  of  the  works 
all  day,  and  to  provide  for  these  there  is  a  small  Electric 
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CURRENT  "FROM  THE  MAIN/' 

BY   W.  8.  HEDLKY,  M.D. 

With  the  electric  light  circuit  at  our  doors,  the  question 
of  utilising  it  as  a  source  of  supply  for  electro-therapeutic 
work  is  h'terally  brought  home  to  us.  I  propose  at  present 
merely  to  point  to  some  methods  by  which  this  can  be  done 
with  comparative  ease  and  safety.  The  advisability  of  so 
uaing  it  is  another  and  larger  question,  which  it  is  not 
intended  to  enter  into  now. 

We  have,  first  of  all,  to  face  the  fact  that  the  light  cur- 
rent is  generally  supplied  to  houses  at  not  less  than  100 
x'olts,  and  that  the  quantity  used  for  even  a  single  incan- 
descent lamp  is  much  in  excess  of  that  ordinarily  required 
for  medical  purposes.  It  is  manifest,  therefore,  that  some 
modifying  arrangement  must  be  adopted  before  the 
current  from  the  ordinary  light  circuit  can  be  used  with 
safety.  Let  ua  take  an  instance— a  house  containing 
incandescent  lamps  requiring  50  watta  to  properly 
hght  them.  The  E.M.F,  of  the  supply  is  100  volts, 
so  the  current  must  be  half  an  ampere  or  500  railii- 
amperes.  Many  lamps  now  take  only  30  watts,  making 
the  current  300  railliamperes.  We  may  therefore  aaeume 
that  the  safety-fuse  of  such  a  lamp  (and  every  lamp  ought 
to  be  so  protected)  would  act  if  more  than  500  milli- 
amperes  passed,  and  automatically  break  the  circuit,  so 
that  no  harm  could  be  done  to  the  lamp.  Here,  then,  we 
have  the  maximum  current  obtainable  from  a  single  lamp 
lead  of  an  ordinary  light  circuit — viz.,  500  railliamperes. 
This  maximum  for  medical  and  surgical  purposes  of  course 
leayea  an  excessive  margin,  and  could  doubileas  be  reduced 
if  desired  by  using  a  safety-fuse  adjusted  to  break  the 
circuit  with  a  smaller  current ;  but  considering  the  power 
that  must  bo  available  for,  say,  the  di-polar  bath,  and  the 
current  strengths  that  have  been  t;dked  of  in  connection 
with  the  electrolysis  of  fibroids,  there  does  not  appear  to 
be  any  real  reason  for  fixing  our  limit  of  safety  at  less  than 
500  milliamperes. 

The  next  question  is  how  best  to  modify  this  maiimum 
80  that  we  may  use  little  or  much  of  it  at  will.  For  this 
purpose,  if  the  current  supplied  bo  the  continuous  one,  an 
adjustable  rheostat  is  all  we  require,  provided  we  keep  a 
milliampere- meter,  or  at  least  some  current  measurer,  in 
circuit.  Such  rheostat  ought  to  possess  quite  50,000  ohms 
resistance,  working  down  by  stops  not  exceeding  1,000  at  a 
time  to  zero.  The  objection  to  such  an  arrangement  is 
that  in  the  event  of  the  E.M.F.  in  the  mains  rising 
suddenly  from  some  disturbing  cause,  the  safety-fuse  may 
act  and  (automatically  cutting  off  the  current)  give  a 
more  or  loss  violent  shock  to  any  patient  under  treatment 
at  the  time.  Further,  that  if,  as  sometimes  happens,  the 
fuse  is  somewhat  sluggish  in  its  action,  a  current  consider- 
ably in  excess  of  that  intended  may  pass  through  the 
patient  for  the  instant  previous  to  the  automatic  breaking 
of  the  circuit  In  a  well-regulated  current  supply,  such  as 
that  DOW  provided  by  our  English  electric  light  companies, 
the  risk  of  accidents  of  this  nature  is  very  small.  Still,  it  is 
well  to  bear  in  mind  that  in  using  a  cui'rentltoman  electric 
light  main  we  must  be  prepared  against  an  unexpected  and 
undesirable  increase  of  power,  instead  of  the  unexpected, 
undesirable,  and  vexatious  decrease  of  power  which  fre- 
quently accompanies  battery  currents. 

Since  commencing  this  article  I  have  been  informed  that 
an  instrument  has  been  devised,  and  will  shortly  appear, 
which  provides  for  the  utilisation  of  continuous-current 
installations  for  galvanisation,  faradisation,  electrolysis,  etc., 
and  which  affords  perfect  protection  in  the  use  of  such 
currents,  being  so  arranged  that  it  is  impossible  for  more 
than  the  maximum  current  to  which  the  inatrumeut  is  set 
to  |m8s  to  the  patient.  The  maker  supplies  me  with  the 
following  particulars :  Tho  instrument  contains  two  switches 
for  turning  on  the  continuous  or  the  faradaic  current. 
Either  of  the  two  has  to  [>ass  through  a  16  or  32  candle 
lamp  to  prevent  (in  case  of  short  circuit)  tho  destruction  of 
galvanometer,  coil,  etc.  The  cuiTeni  strength  is  graduated 
by  means  of  four  graphite  and  one  metal  rheostat.  Tho 
latter  contains  altogether  1,000  ohms  on  28  subdivifliona  ; 
the  former  contains  1,000,  10,000.  50,000,  and  100,000 
ohms  rospoctivoly,  which  cati  be  varied  without  any  shocks. 
All  tho  other  connections — current  roverser,  De  WatteviUe's 


key,  etc. — are  exactly  as  in  the  combined  batteries  by  the 
same  maker. 

In  dealing  with  alternating  currents  from  dynamo 
circuits,  the  necessary  modification  for  therapeutic  uses  can 
be  easily  made  by  means  of  a  "  transformer.'  The  function 
of  a  transformer  is,  of  course,  to  "  tranform  " — i.e.,  to  alter 
the  relative  values  of  E.M.F.  and  current  strength  as 
supplied  by  the  mains,  and  the  special  use  of  the  medical 
transformer  is  not  only  to  render  high-potential  currents 
safe  by  "transforming  down,' but  also  (by  means  of  tho 
Du  Bois  Keymond  sedge  arrangement)  to  secure  the  neces- 
sary regulation  of  current  strength.  One  advantage  n{ 
such  transformers  is  that  the  current  obtained  from  the 
secondary  circuit,  which  is  that  used  for  therapeutic  pur- 
poses, does  not  come  direct  from  the  main,  and  therefore 
the  risk  of  ** shock"  to  the  patient  is  reduced.  It  is, 
however,  as  necessary  that  a  safety-fuse,  or  some 
automatic  cut-out,  form  part  of  the  circuit  with  alternating 
as  it  is  with  continuous  current.  A  special  transfoimer  for 
alternating  current  (by  the  same  maker  as  the  continuous- 
current  arrangement  already  referred  to)  was  recently 
described  in  the  Lancet.  It  acts  as  a  reversed  induction 
coil — t.f'.,  a  weak  intermittent  current  of  high  E.M.F. — 
passes  through  the  primary  coil  which  is  wound  with  many 
turns  of  fine  wire,  and  iaducos  strong  currents  of  low 
E.M.F.  in  the  secondary  coil  wound  with  a  few  turns  of 
thick  wire.  The  instrument  seems  to  work  very  satisfac- 
torily, and  I  can  personally  testify  to  the  regular,  even, 
and  pleasant  character  of  the  current  obtained  by  its  use 
when  attached  to  a  lamp  lead  upon  the  Grosvenor  G^lery 
circuit  in  London. 

In  this  connection  it  may  not  be  out  of  place  to  remark 
that  the  quality  of  a  current  produced  by  galvanic  induc- 
tion in  the  secondary  coil  is  not  quite  of  the  same  quality 
as  that  obtained  from  an  alternating  dynamo,  tho  former 
being  of  a  sharper  and  more  accentuated  order,  in  addition 
to  which,  in  the  best  of  coils,  irregularity  of  vibration  is  a 
very  frequent  occurrence.  The  dynamo  current  is  com- 
paratively smooth  and  wavy,  the  alternations  being 
"  demarcated  "  by  a  neutral  point  smoothly  and  rapidly 
passed,  rather  than  by  an  interval.  A  "  curve  of  sines '' 
represents  it. 

The  outcome  of  our  enquiry,  therefore,  seems  to  be  this  ; 
that  whilst  it  is  clear  that  electric  light  circuits  cannot  be 
used  for  medical  [mrposes  without  the  strictest  measures  of 
precaution  against  the  influx  of  strong  currents,  there  is 
also  good  reason  to  sufiposo  that  eflicieut  protection  can  be 
secured  by  the  adoption  of  the  above-indicated  or  other 
suitable  methods. 


ELECTRICITY  AT  THE  CHICAGO  EXHIBITION. 


In  the  paper  by  Mr.  James  Dredge  before  the  Society  of 
Arts  on  "The  Columbian  Exposition  of  1 893,"  the  proposed  , 
arrangements  were  gone  into  at  considerable  length.     We' 
give  the  following  extracts  dealing  with  the  machinery  and 
electricity  buildings. 

The  Machinkry  Haxl. 

The  machinery  hall  is  500ft.  wide  and  850ft.  long ;  with 
its  annexes  it  is  to  cover  an  area  of  about  17  acres.  At 
one  end  and  connected  with  it  is  an  annexe  dOOft.  wide  and 
650ft.  long.  The  position  of  this  very  important  building 
is  shown  on  the  plan,  where  it  will  be  seen  that  its  principfld 
fa(;ade  faces  on  the  Grand  Avenue  ;  it  is  this  fai;ade  upoa 
which  the  chief  architectural  detail  is  concentrated.  Beyond] 
it  and  at  the  head  of  the  short  canal  branching  from  the 
basm,  the  fat^ade  of  tho  machinery  hall  is  connected  with  a 
colonnade  that  adds  greatly  to  the  imposing  effect,  and  at 
the  same  time  serves  as  a  screen  to  separate  the  stock  yards 
of  the  exhibition  from  the  rest  of  the  grounds.  This 
colonnade,  which  is  of  considerable  extent,  is  carried  as  far 
lis  the  agricultural  hall,  so  that  the  visitors  can  jiasa  frooii 
one  to  the  other  without  being  exix)sed  to  the  weather.' 
Tho  general  scheme  of  the  main  building  of  tho  machinery 
bail  behind  the  ornamental  exterior  is  rectangular,  and  the 
vast  s|>ace  is  divided  into  three  galleries,  each  about  130ft.i 
span ;  there  will,  thereforo,  be  no  very  extensive  engineering 
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se/itative  display.  The  architectural  work  of  the  machinery 
ball  ia  by  Messrs.  Peabody  and  Stearns,  of  Boston. 

The  Electricity  BriLDixi;. 

The  electricity  building  covers  an  area  of  250,000  square 
feoi,  and  ia  estimated  to  coat  I30,000dol8.  The  architects 
are  Messra.  Van  Blunt  and  Howe,  of  Kansas  City,  and  the 
design  appears  not  only  admirably  adapted  for  its  purpose, 
but  BUtJiciently  well-proportioned  and  ornamental  to  take  a 
front  rank  among  the  many  splendid  buildings  on  Jackson 
Park.  The  main  enti-ance  to  the  building  faces  on  the 
jrreat  central  avenue,  near  the  administration  building. 
The  principal  architectural  feature  at  this  end  of  the 
building  is  a  portico  and  colonnade  extending  for  the  whole 
width  00  each  side  of  the  monumental  entrance,  over  which 
are  inscribed  a  series  of  names  famous  in  the  annals  of 
electrical  science.  The  main  tower  at  this  end  reaches  an 
elevation  of  about  200ft.,  those  at  the  aides  being  some- 
what shorter  and  of  more  slender  proportion.  Except 
for  the  two  large  bays  at  the  back  of  the  building,  the  plan 
k  rectangular,  the  length  being  690ft,,  and  the  width  345ft. 
The  centre  of  the  building  is  ocrujiied  by  a  large  hall, 
ronning  from  end  to  end,  and  about  ll5ft.  span,  flanked 
by  a  double  row  of  columns  and  aisles  70ft.  in  width. 
Im(>ortant  entrances  will  occupy  the  centre  of  the  building 
on  each  side,  and  access  is  gained  to  the  galleries  by  broad 
stairways  occupying  the  middle  of  the  building.  The  end 
bays  will  be  glazed  so  as  to  afford  as  much  li^^ht  as  possible. 
Large  as  are  the  dimensions  of  this  building,  it  may  be 
confidently  ox[>ected  that  they  will  be  insufficient  to 
accommodate  the  exhibit.  Electricity  and  its  practical 
apphcation  will  be  one  of  the  largest  and  most  importarit 
sections  of  the  exhibition,  and  during  the  next  two  years 
there  will,  doubtless,  be  many  new  developments  not  yet 
brought  into  a  practical  form.  In  connection  with  this 
building,  some  general  particulars  of  the  scheme  of  electric 
lighting  at  Jackson  Park  may  be  given.  The  plans  have 
been  elaborated  by  the  chief  electrical  engineer,  Mr. 
Sargent,  and  his  proposals  have  been  accepted  by  the 
committees  ou  electricity,  on  the  grounds  and  buildings ; 
and  by  Mr.  Burnham,  the  chief  of  construction.  Aa 
Upon  every  other  point,  so  in  this  matter  of  illumina- 
tion the  executive  appear  determined  to  surpass  all 
that  has  been  hitherto  attempted  in  this  direction 
at  international  exhibitions.  In  1889  only  three  of  the 
main  buildings  were  opened  at  night  to  the  public 
and  furnished  with  electric  light.  It  has  now  been  decided 
that  complete  arrangements  shall  be  made  for  lighting  every 
one  of  the  great  halls  at  Jackson  Park,  as  well  as  the  exten- 
sive grounds.  The  scheme  elaborated  up  to  date  refers  to 
nine  of  the  great  buildings,  and  comprises  5,180  arc  lamps 
of  2,000  c.p.  each,  and  24,700  incandescent  lamps  of  16 
candles.  Elxcept  in  the  fine  arts,  the  administration,  and 
the  women's  buildings  arc  lights  will  be  employed,  and  wili 
be  distributed  as  follows  :  la  the  machinery  hall  there  will 
will  be  600  ;  in  the  agricultural  hall,  600  ;  in  the  electric 
building,  400  ;  in  the  mines  and  mining  building,  400;  in 
the  transportation  building,  450;  in  the  horticultural  ball, 
400;  in  the  forestry  building,  150;  and  in  the  industrial 
arte  building,  2,000.  As  just  stated,  there  will  be  no  arc 
liehte  employed  in  the  fine  arts  buildings,  but  in  their 
place  the  interior  will  be  lighted  by  12,000  incan- 
descent lamps.  The  administration  building  will 
be  illuminated  in  the  same  manner,  and  about  10,000 
16  candle  lamps  will  be  required  foi  this  purpose. 
The  lighting  of  the  women's  building  will  be  mixed^ 
and  comprise  180  arc  lamps  and  2,700  incandesceeit 
lamps.  In  addition  to  the  lighting  supplied  by  the 
authorities,  any  exhibitor  who  requires  it  will  be  able  to 
obtain  current  for  lighting  his  display,  in  any  manner  he 
thinks  fit,  conformably  with  the  lighting  regulations.  It  is 
presumed  that  this  current  will  be  ftirni&hcd  to  private 
consumers  at  a  fixed  and  very  moderate  tariff.  The 
arrangements  for  lighting  the  grounds,  for  the  illuminated 
fountains,  for  private  lighting,  and  miscellaneous  purposes, 
have  not  yet  been  completed.  It  is  decided  in  priticiple, 
however,  that  every  one  of  the  numerous  pavilions  and 
official  buildings  will  be  abundantly  supplied  with  electricity, 
so  that  any  reasonable  amount  of  light  can  be  obtained,  and 
gas  will  be  practically,  if  not  actually,  unknown  at  Jackson 


Park  as  an  illuminant.  It  is  intended,  amongst  other  novel 
applications  of  the  electric  light,  to  illuminate  the  harbour 
enclosed  within  the  pier  and  breakwater,  already  referred 
to,  either  wholly  or  in  pait,  with  submei^ged  incandescent 
lamps  BO  arranged  that  the  light  may  be  thrown  upwards 
towards  the  surface  of  the  water  Such  an  arrangement 
would  undoubtedly  consume  a  large  amount  of  power,  but 
the  effect  would  be  very  striking  and  attractive. 

It  should  be  mentioned  that  already  a  large  amount  of 
electric  power  is  available  on  the  grounds,  an  extensive 
installation  having  been  completer]  and  put  in  operation. 
It  has  been  ordered  by  the  executive  that  the  contractors 
are  not  to  be  allowed  to  use  steam  power,  but  that  they 
must  work  all  their  machinery  by  electricity.  This  has 
been  done  to  reduce  the  risk  of  fire  during  the  progress  of 
the  work.  All  the  sawmills  set  up  for  the  industrial 
building  are  driven  by  this  means,  and  the  contractors  for 
the  ^tdministration  and  horticultural  buildings  are  already 
using  a  considerable  amount  of  the  same  power.  There 
are  at  the  present  time  at  least  a  dozen  motors  driven  by 
current  furnished  from  the  temporary  central  station.  This 
is  an  entirely  novel  application  of  electricity  in  connection 
with  exhibition  buildings. 

A  very  considerable  amount  of  current  will  also  be 
required  for  lighting  the  grounds  through  the  long  winter 
nights,  during  which  work  will  be  carried  on  continuously 
by  different  shifts  of  men.  The  arrangements  made  between 
the  executive  and  the  directors  of  the  lal>our  unions,  limit 
the  length  of  daily  work  to  eight  hours.  By  this  means 
the  executive  is  confident  that  they  will  carry  the  work 
forward  to  its  conclusion,  without  any  interruption  due  to 
labour  troubles. 

The  Mining  Building. 

Besides  these,  in  the  mining  building  will  be  shown  the 
mechanical  appliances  of  mining  pans,  cradles,  and  rockers, 
modern  and  complicated  amalgamating,  concentrating,  and 
smelting  machii»ery  ;  crushers,  centrifugal  quartz  mills, 
stamps^  rolls,  jigs,  frue  vanncrs,  concentrators,  roasting  and 
melting  furnaces,  reverberatory  and  matte  furnaces,  bullion 
cars  and  pots,  crucibles  and  ladles — in  short,  the  entire 
plant  of  milling,  smelting,  and  refining  works  of  different 
descriptions.  It  is  intended  to  demonstrate  the  process  of 
extracting  precious  metals  in  the  most  thorough  manner. 
Gold  and  silver  bearing  rock  will  be  passed  through  the 
various  stages  until  the  pure  metal  is  exposed.  The  mining 
machinery  manufacturer  will  be  given  ample  op|>ortunity 
to  display  the  excellencies  and  demonstrate  the  usefulness 
and  economy  of  his  machines. 

In  the  mining  machinery  section  will  be  shown  every 
species  of  apparatus,  simple  and  complex,  employed  in 
working  a  mine  from  the  lowest  level  to  the  dump.  Methods 
of  timbering,  ventilating,  and  lighting  the  various  slopes, 
levels,  and  galleries  will  be  shown  by  examples.  Trams, 
hoists,  and  automatic  dumps,  engines  for  pumping,  rock 
breakers,  screens,  grizzlies,  and  otber  sizing  appliances  will 
be  shown.  Improved  diamond  drills,  and  contrivances  for 
loading  and  unloading  coal  and  ores,  and  for  their  storage  ; 
automatic  stevedores  for  transference  on  the  surface  ;  patent 
self-emptying  cars  ;  wire  ropeways  with  their  outfits  of 
buckets,  etc.,  coal  tips,  steam  shovels,  belt  conveyors,  etc., 
will  complete  the  methods  by  which  the  mining  operations 
of  the  present  age  are  conducted. 

For  the  purpose  of  practical  study,  the  historical  division 
of  mining  and  metallurgy  will  be  provided.  The  literature, 
maps,  models,  etc.,  of  the  leading  educational  institutions 
of  the  United  States  will  present  to  the  student  in  this 
department,  at  the  Columbian  Exposition,  an  opjiortunity 
of  reviewing  the  entire  subject  of  historical  and  statistical 
mining.  Mining  engineering  will  be  adequately  repre- 
sented by  sui'veys  and  plottings,  by  projections  of  under- 
ground work  and  models,  and  by  literature  descriptive  of 
the  methods  of  running  shafts,  tunnels,  construction  of 
mine  workings,  and  the  handling  of  ores. 


Concert. — An  evening  concert  was  given  by  the  Central 
Institution  Musical  Society  at  the  Central  Institution  on 
Friday  last.  The  programme  included  a  fine  selection  of 
high-class  songs,  violin,  flute,  and  piano  solos. 
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USING  UP  ACCUMULATORS. 

Whatever  electrical  engineers  may  say,  or  what' 
ever  they  may  wish,  it  will  remain  a  fact  in  electric 
tramway  questions  that  the  objections,  real  and  unreal, 
to  overhead  conductors,  and  the  difficulties  with  under- 
ground or  closed  conduits,  leave  a  large  field  open  in 
tramway  work,  which,  if  it  is  to  be  satisfactorily 
conquered    by   electric    traction    at    all ,    must    be 
conquered  by  accumulator  traction.     This  vnll  be  sofl 
for  two  reasons — first,  that  the  well-known  difficulties  ^ 
of  introducing  direct  current  into  crowded  EngUsh    , 
towns  militates  in  favour  of  self-contained  cars ;  andfl 
secondly,   the    equally    well-known    fact    that  the 
tramway  companies  in  general  have  no  capital  to 
spare  for  alterations  favours  the  gradual  introduction  J 
of    electric    tractiou   which    can   best    be   brought 
about     by    self-contained     storage     cars     working 
among     the     ordinary    horse     cars.     Against     aU 
this  there  is  the  great  and  primary  question  of  the 
cost  of  running,  which  so  far  has  seemed  to  weigh 
very  much  in  favour  of  the  direct-current  systems. 
In  actual  efficiency,  if  the  figures  were  practically 
tested,  we  doubt  whether  there  is  much  to  be  said 
greatly    in    favour   of  either,  for    recent    tests    on 
American  lines  seemed  to  show  that  overhead  direct-fl 
current  lines  only  usefully  employed  50  per  cent,  of 
the  brake  engine  power  generated,  while  accumu- 
lator cars  cannot    be   much   below  this  efficiency.  I 
With   these  rival  systems,  therefore,  the  question 
resolves  itself  into  a  three-cornered  fight  of  conveui-  - 
ence,  first  cost  of  plant,  and  current  cost  of  running,  f 
Of  these   the  last  is  the  determining   factor,  and 
this  in  accumulator  work  resolves  itself  into  one  of 
depreciation  of  batteries. 

It  is  open  to  very  decided  question  whether  elec- 
trical engineers  have  not  been  working  upon  the 
wrong  tack  in  attempting  to  lengthen  the  life, 
perfect  the  working  machinery,  so  to  speak,  of  the 
accumiaJator,  and  whether  it  would  not  pay  better  to 
attend  less  to  the  beauty  of  manufacture  of  storage 
plates  and  more  to  their  strength  and  cheapness, 
even  if  less  long  lived.  In  a  word,  to  put  the  matter 
in  plain  light,  should  we  use  accumulators  as  watches 
or  as  fuel?  Should  we  polish,  and  manoeuvre,  and 
scheme  that  we  may  get  the  most  perfect  action,  the 
most  long-acting  chemical  machine  ;  should  we  treat 
the  storage  cell,  in  fact,  as  if  it  were  a  delicate  machine 
to  be  treated  with  the  utmost  care  and  delicacy, 
or  bad  we  better  rather  consider  the  lead  plates  as  so 
many  tons  of  fuel  to  be  purchased  as  cheaply  as 
possible  and  used  to  their  utmost  for  the  six, 
eight,  or  twelve  months  and  then  cast  aside 
for  new  ones? — consider  the  lead,  in  fine,  as  a 
part  of  the  fuel  and  not  as  a  part  of  the  plant.  To  • 
do  this  would  need  a  very  diflferent  attitude  both  of 
accumulator  manufacturers  and  of  the  users  of  the 
cells.  But  this  might  be  done,  we  think,  by  the 
introduction  of  a  plate  requiring  the  minimum  of 
formation  and  manufacture,  of  which,  in  fact,  the 
ordinary  lead  of  commerce  is  the  principal  cost. 
We  alluded  last  week  to  a  new  cell  invented  by  Mr 
Reckeuzaun,  which  promises  well  in  the  direction 
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we  have  veutured  to  Baggesb.  This  plate  is  made 
direct  out  of  plain  lead  strip,  previously  oxidised  on 
the  surface  by  the  ingenious  method  of  passing  it 
through  an  electric  arc ;  the  strips  are  roughly 
lacked  together,  forming  a  plate  capable  of  being 
knocked  about  without  fear  of  l)reaking,  or  over- 
discharged  without  fear  of  buckling.  The  plate 
is  therefore  a  simple  Plante  cell,  manufactured 
and  formed  with  the  smallest  cost  for  labour. 
We  have  seen  plates  which  have  been  worked 
for  eighteen  months  and  are  still  in  good 
condition.  Mr.  Reckenzaun  has  been  zealously 
working  upon  this  question  for  some  years,  and  we 
certainly  think  he  has  made  a  distinct  advance 
towards  the  proper  treatment  of  storage  cells  as  a 
rough,  electrical  engineering  and  not  a  delicate, 
electrican's  question.  Without  saying  that  the  grand 
problem  of  a  cheap  and  efficient  accumulator  is 
definitely  solved,  it  seems  as  if  a  light  were  shining 
firom  the  point  we  desire  to  see  it,  and  we  hope  it  is 
true,  as  we  hear,  that  the  manufacture  of  these  lead 
strip  accumulators  will  be  taken  up  in  a  commercial 
spirit — and  that  they  will  prove  successful.  Accumu- 
lator traction  will  receive  the  impetus  for  which  we 
have  all  been  so  long  waiting,  when,  as  we  have  said, 
the  plates  can  be  used  up  as  fuel  rather  than  tended 
as  delicate  machinery. 


CURRENT  *'  FROM  THE  MAIN." 

This  is  the  title  of  an  article  in  the  Lancet  of 
December  19th,  by  W.  S.  Hedley,  M.D.  We  reprint 
it  elsewhere,  inasmuch  as  the  object  of  every  electric 
light  supply  company  is  to  pay  a  dividend,  and  in 
order  to  do  this  it  must  sell  current  whenever  and 
wherever  possible.  The  idea  so  many  electrical 
engineers  take,  that  in  the  first  place  undivided 
attention  must  be  given  to  the  distribution  of  cuiTent 
for  light,  is  so  mxich  lost  opportunity.  It  is  not  only 
light,  it  is  use  in  every  direction  that  is  wanted. 
Once  get  the  terminals  inside  a  house,  and  then 
prove  to  the  inmates  that  it  is  not  light  only, 
but — well,  whatever  else  is  wanted  in  the  house. 
Electrical  apparatus  is  the  most  suitable  of 
all,  and  for  almost  everything.  Let  us  take 
one  example.  Hitherto  bars  and  bolts  have 
been  the  grand  means  of  keeping  our  houses  safe 
from  depredation.  Burglar  alarms  have  been  fixed, 
but  in  our  opinion  all  such  alarms  have  erred  on  the 
side  of  complexity.  A  burglar  must  walk,  and  two 
or  three  "tread"  alarms  would  be  far  more 
effectual  than  apparatus  at  each  door  and  each 
window.  The  alarms  could  be  made  part  and  parcel 
of  the  bell  system  of  the  house,  could  by  the  turn  of 
a  handle  be  put  into  or  out  of  circuit — that  is,  could 
at  a  fixed  time  at  night  come  into  play,  and  be  cut 
out  in  the  morning.  No  doubt  an  inmate  of  the 
house  might  avoid  the  various  **  treads,*'  but  with 
such  a  restricted  area  for  police  work  detection 
would  be  comparatively  easy.  It  might  be 
found  advisable  to  have  the  safety  devices  sepa- 
rate from   the  bell  system,  and    to  put    the  appa- 


ratus in  a  circuit  direct  from  the  house  terminals. 
There  would  be  no  difficulty  in  such  an  arrangement. 
It  requires,  however,  some  energetic  men  from 
America,  or  some  patentees  of  a  foreign  nationality, 
to  come  over  here  and  promote  a  company  to  float 
apparatus  of  this  character  uix)n  a  market  that  is 
ready  to  be  exploited.  A  patented  article — patent 
valid  or  invalid  matters  not — is  the  only  article  that 
will  go  down  with  business  men.  Few  will  be  found 
to  say  :  "  Make  my  house  or  office  safe,"  but  will  buy 
any  nostrum  that  is  presented  to  them  in  the  form 
of  a  patent.  However,  this  suggestion  is  only 
introduced  for  the  purpose  of  hinting  at  a  huge 
undeveloped  field  of  business  which  someone 
will  have  to  explore.  Dr.  Hedley  refers  to 
another  field — the  use  of  current  for  surgical 
and  medical  purposes.  The  simple  question  for  the 
doctor  is,  Can  the  cm-rent  be  kept  under  control  ? 
In  the  majority  of  cases  where  current  is  used  the 
answer  may  be  unmistakably  in  the  affirmative. 
In  other  cases  the  variations  of  resistance  are 
excessive,  and  here  lies  the  difficulty.  It  may  be 
remembered  that  some  years  ago  electric  cautery  was 
pronounced  m  some  quarters  to  be  the  grandest 
discoveiy  of  the  age  for  surgical  operations.  But 
we  hear  little  or  nothing  of  electric  cautery  now. 
You  may  easily  render  and  keep  a  platinum 
wire  white  hot,  but  on  bringing  that  wire 
into  contact  with  moist  Qesh  the 
of  the  circuit  is  altered,  and  the 
the  same  cells  may  not  even  reach  a 
a  heat  altogether  too  low  for 
which  it  is  wanted.     Assuming, 


resistance 
wire  with 
red  heat — 
the  purpose  for 
however,  that  in 


most  cases  where  the  electric  current  is  required, 
and  a  continuous  current  is  available,  will  a  better 
method  be  found  than  by  taking  the  cm-rent  required 
from  a  secondary  battery?  Whatever  we  may  come 
to  later,  we  do  not  yet  charge  such  batteries  from 
alternate- current  mains,  so  that  when  these  are 
installed  other  apparatus  is  necessary.  While,  then, 
it  may  be  profitable  to  iustal  hundreds  of  lamps,  a 
few  shillings  may  be  picked  up  by  supplying  the 
wants  of  doctors  and  of  dentists.  Anything  that 
helps  to  bulk  out  that  load  curve  ought  to  be 
welcome. 


SAVORY  V.  LONDON  ELECTRIC, 


I 


The  judgment  of  Mr.  Justice  Kekewich  in  this 
case  will  be  read  with  considerable  interest.  It  is 
almost  needless  to  say  we  cannot  quite  agree  with 
it.  One  sentence  in  the  judgment  is  exceedingly 
strong.  It  reads  :  **  That  there  is  now  no  imminent 
danger  against  which  the  plaintiffs  are  entitled  to 
protection  is  clear  beyond  dispute.*'  H  this  means 
anything,  it  means  that  the  defendants  have  taken 
every  precaution  to  obviate  the  danger ;  and  the 
adverse  judgment  cannot  be  taken  as  against  the 
work  of  the  defendants  as  it  now  stands,  but  is 
based  upon  the  position  of  affairs  at  the  time 
the  action  was  commenced,  and  the  lack  of 
knowledge  we  have  of  the  unknown.  The  latter 
cannot    well    be    remedied,     nor    can     industrial 
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developments  be  expected  to  wait  till  scientific  men 
are  in  a  position  to  make  a  "positive  statement 
respecting  possible  results  under  hypothetical  cir- 
cumstances." The  position  of  new  enterprises  is 
bad  enough  in  any  case.  Vested  interests  seem  to 
be  touched  on  every  hand,  the  general  outcry  being 
that  of  mother  to  child — "don't"  and  **  musn't." 
Mr.  Justice  Kekewich  took  a  certain  view  as  regards 
the  plaintiffs'  action,  but  time  has  shown  they  might 
have  waited  the  completion  of  the  permanent  work, 
or  at  any  rate,  that  portion  in  which  the  previous 
disaster  commenced,  and  then  they  would  have  seen 
the  precautions  taken  against  the  recurrence  of 
such  accidents.  The  remainder  of  the  building,  we 
take  it,  will  not  be  subjected  to  similar  dangers.  A 
good  deal  of  the  importance  depends  upon  the  terms 
of  the  undertaking  the  plaintifiPs  are  willing  to  take, 
and  we  trust  the  full  text  of  this  document  will  be 
made  public,  as  it  will  serve  as  a  guide  to  what  may 
and  what  may  not  be  done  by  supply  companies. 


ACCUMULATORS  AT  THE  FRANKFORT  ELECTRICAL 
EXHIBITION. 

BY  CARL    BERING. 

Curves  giving  the  difference  of  potential  of  an  accumu- 
lator at  various  stages  of  discharge  and  charge  have  been 
given  very  frequently,  and  are  well  known  to  those 
specially  interested  in  the  subject ;  but  curves  showing  the 
change  of  capacity  at  different  rates  of  discharge  are  not  so 
well  known,  and  for  this  reason  those  in  Fig.  1  may  be  of 
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interest.  In  this  figure  the  vertical  distances  for  the  upper 
curves  represent  ampere-hours,  and  for  the  lower  ones 
amperes,  while  the  horizontal  distances  in  both  cases 
represent  hours.  The  curve  a  b  shows  the  actual  capacity 
as  obtained  from  measurements  of  a  pair  of  plates  after 
they  had  been  in  use  some  time.  The  curve  c  d  represents 
tbs£  frhich  28  g}i&r&ntG&d  by  the  company.    The  curve  ef 


shows  the  currents  corresponding  to  the  curve  a  b,  while  g  h 
represents  those  corresponding  to  cd. 

It  will  be  seen  that  the  curve  a  b  increases  very  rapidly, 
especially  at  first,  showing  how  very  much  the  capacity 
varies  with  the  rate  of  discharge;  if  the  capacity  were 
independent  of  the  rate  of  discharge  this  curve  would  of 
course  be  a  horizontal  line,  and,  therefore,  the  nearer  this 
curve  comes  to  a  horizontal  line  the  better  wOl  be  the 
accumulator  for  rapid  discharges.  It  will  be  seen  from 
this  curve  that  at  a  10-hour  rate  the  current  is  4*2  amperes 
and  the  capacity  is  42  ampere-hours.  At  double  the  rate  of 
discharge — that  is  to  say,  a  discharge  in  half  the  time — the 
curve  shows  the  current  to  have  been  6 '5  amperes  and  the 
capacity  32'5  ampere-hours,  which  is  23  per  cent,  (or  about 
a  quarter)  less  than  the  other.  At  a  three-hour  rate,  which 
is  exceptionally  rapid  for  accumulators,  the  current  is  only 
about  eight  amperes,  which  is  only  about  double  that  at  a 
10-hour  discharge;  the  capacity  is  24  ampere-hours,  or  43 
per  cent,  less  than  that  of  a  10-hour  discharge.  It  will  be 
seen  from  the  latter  that  in  a  discharge  of  one-third  of  the 
usual  10-hour  rate  the  capacity  is  reduced  to  nearly  half, 
while  the  current  is  only  about  twice  as  great.  These 
curves,  of  course,  will  be  different  for  different  makes  of 
accumulators.  The  thinner  the  layer  of  active  material, 
the  more  nearly  hoiizontal  the  curve  will  become.  The 
curves  shown  here  are  those  exhibited  by  the  Cologne 
Accumulator  Works — these  accumulators  are  known  as  the 
"Hagen." 
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4*8 

4  6 

4 '4 

63 


G1&A0 


Wood 


Wood 


A.  Capacity  In  ampere-hours.  B.  Capacity  in  ampere-hours 
per  pound  of  plates.  C.  Capacity  iu  ampere-hours  per  pound  of 
cell  complete.  D  Rate  of  discharge  in  amperes  per  pound  of 
plates.  E.  Rate  of  discharge  in  amperes  per  pound  of  cell  (with- 
out acid).  JF.  Rapidity  of  discharge  in  hours.  G.  List  price  in 
cents  per  ampere-nour  capacity.     H.  Nature  of  cell. 

*  **  Owing  to  the  fact  that  the  figures  given  by  the  Accumulator 
Company  do  not  agree  with  each  other,  we  have  taken  them  as 
they  are  on  the  printed  slip  and  have  assumed  that  the  weight 
given  means  complete  without  acid."  f  For  an  assumed  weight 
of  retaining  cell. 

In  order  to  give  a  general  idea  of  the  rates  of  discharge, 
prices,  etc.,  of  the  accumulators  at  this  exhibition,  we  pre- 
pared the  accompanying  table,  in  which  the  data  published 
for  the  various  accumulators  has  been  reduced  to  common 
figures.  In  the  first  column  of  Table  I.  are  given  the 
capacities  as  published  in  the  respective  catalogues.  It  may 
not  be  quite  fair  to  compare  the  capacities  in  this  way, 
because  some  of  the  makers  may  tell  the  truth  and  others 
may  be  too  generous,  but  they  are  the  best  figures  which 
could  be  obtained,  and  allowances  must  be  made  in  inter- 
preting them.  In  this  column  the  accumulators  are  divided 
into  three  sets  of  about  100,  500,  and  1,500  ampere-hours 
capacity,  and  those  values  were  selected  which  corresponded 
most  nearly  to  these  three  numbers. 

In  the  second  column  will  be  found  the  capacity  per 
pound  of  plates,  and  it  will  be  seen  from  this  column  that 
three  ampere-hours  per  pound  of  plates  is  above  the  average 
of  those  at  the  exhibition.  As  some  of  the  makers  did 
not  give  t^   ^hit^  ^^  ^^^  plates  alone,  we  compiled  a 
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third  column  also,  in  order  to  be  able  to  make  compariBons. 
It  will  be  seen  from  this  column  that  the  Tudor  accumu- 
lator, which  is  practically  a  Plants  cell,  is  one  of  the 
heaviest — that  is,  having  the  least  ampere-hours  per  pounds 
but  it  is,  however,  not  much  heavier  than  the  **  Hagen  " 
type.  The  next  column  gives  the  discharge  in  amperes  per 
|>ound  of  plates,  which,  it  will  be  seen,  varies  between  about 
one-third  of  an  ampere  and  one  ampere,  and  is  very  high 
for  the  Julien  cell,  which  ie  duo  chiefly  to  the  high  capacity 
per  pound  of  these  cells,  as  shown  in  the  second  column. 
The  fifth  column  corresponds  to  the  fourth,  but  is  reduced 
to  amperes  per  pound  of  cell,  because  some  of  the  makers 
did  not  state  the  weight  of  their  plates.  Here,  again,  it 
will  be  seen  that  the  figures  for  the  Tudor  accumulator  are 
low,  but  compare  very  favourably  with  those  of  Hagen. 
Tho«e  of  the  Julien  are  again  high,  and  those  of  the 
Oerlikon  Company  are  also  very  high,  notwithstanding  the 
fact  that  they  have  a  solid  electrolyte. 

These  four  columns,  in  which  the  figures  depend  on  the 
weight  of  the  cell,  are  of  interest  only  when  the  weight  of 
the  cell  is  an  important  feature,  as,  for  instance,  for  traction 
purposes,  or  for  portable  cells,  but  for  stationary  cells,  such 
as  those  used  for  lighting  buildings  and  at  central  stations, 
the  weight  of  the  cells  is  of  absolutely  no  impoitance.  In 
fact,  it  may  almost  be  said  that  the  heavier  the  cell  is  the 
leaa  likely  it  will  be  to  go  to  pieces,  provided  the  material 
is  placed  where  it  is  most  needed.  Great  capacity  per 
]K>und  is  therefore  of  little  importance  for  stationary  work. 

The  sixth  column  gives  the  rapidity  of  the  discharge  in 
hours.  It  will  be  seen  from  this  that  a  discharge  in  three 
to  three  and  a  half  hours,  which  used  to  be  considered 
abnormally  rapid,  is  now  quite  common  in  Germany.  With 
such  heavy  discharges,  the  capacity  is^  of  course,  diminished, 
as  we  saw  in  the  curves  above  referred  to,  but  the  capacities 
given  in  the  first  column  are  those  which  correspond  to  the 
discharges  given  In  the  sixth  column. 

The  next  column  is  perhaps  the  most  interesting  to  the 
purchaser  of  an  accumulator.  In  this  column  we  have 
reduced  the  costs  to  cents  per  am  pore-hour,  in  order  that 
the  figures  may  be  compared  with  eich  other.  The  list 
prices  were  taken,  because  they  were  the  only  ones  which 
could  be  obtained,  and  some  allowance  must,  therefore,  be 
niade  in  interpreting  the  figures.  As  a  rule  the  prices  are 
naturally  higher  for  smaller  capacities,  but  as  a  general 
average  seven  cents  per  ampere-hour  maybe  taken  (excluding 
that  of  the  Accumulator  Company,  which  is  exceptionally 
high)  for  about  100  amj>ere'hours  ;  for  about  500  ampere- 
hours  the  average  price  is  about  six  cents,  while  for  1,500 
it  reaches  as  low  as  4^  cents.  In  order  to  compare  our 
American  accumulators  with  those  at  the  exhibition,  we 
have  added  here  the  figures  of  two  of  our  principal 
companies. 

Table  XL 


™ 

A. 

B. 

C. 

D. 

E. 

F. 

Onginal  PUn  t^ceU  of  1 860 
Huber  

17-15 
DO- 
BS-5 

i(»o- 

100- 
100- 

iir*- 
V2(y 

3W)' 

200* 

250' 

4<X)- 

400- 

400* 

475' 

500- 

500* 

500' 

565- 

2.00(J' 

2.000- 

2,100' 

2,100* 

7-25 

ti'8 

4-5 

7-5 

3  2 

6- 

2-7 

so- 
la- 

4-5 
4-6 
3  2 

6-1 



4-5 

2-5 
7-1 
4-5 
4-5 
41  >0 

137 

1^ 
•87 
•01 
■63 
■90 
•48 

4-9 

■45 

■69 
•63 
■91 
-67 

•45 
'4I> 
•69 
•68 
•45 
8-2 

69 
5-2 
5-0 
6-0 
6-7 
5  8 
3  0 
8-0 

S-0 

100 

67 

50 

67 

4-8 

110 

100 

5*4 

100 

6-7 

100 

70 

7-0 

5-9 
6  6 
7-7 
S'7 
5-8 
6-5 
9  3 
3-1 

9-3 

6^8 

4-3 

5-3 

3-9 

5-9 

4-35 

58 

4*8 

4-3 

3*9 

4-3 

2-0 

6-0 

Glaefl 

Gadot   

- 

Faure-Selion-Volkmar  .. 

PoUak  

Ooruiwino 

EboDito. 
Wood. 

ScbooD  ( Oerlikon  1 

Glass. 

E.P.S 

Wood. 

Elwell  k  Co.  (ooppor-Kinc) 

,,      ,,    reduced  to  2- 

volt  cells 

Cely(Sftrcift)   

Faure-8eUon-V*olkmar . . . 
PoUak  

C'otnpoBition. 

(tAraasino 

Oadot  

E.P.S 

Glasfl. 

C^ly  (Sarcia)  

Sohoop  (Oerlikon) 

GIbm. 

Haber    

Faure-Sellon-Volkmar ... 

Cely  (Sarcia)  

Elwell  ACo.  (eopper  Kino) 

,,      ,,      reduced  lo  2- 

voltcelia 

Glaas. 
Compoaition. 

A.  Capacity  in  ampere-hours.  B.  Capacity  in  amperehoura 
per  pound  of  plates.  C.  Uato  of  diaQhargo  in  amperes  per  pound 
of  ptatea.  D.  Rapidity  of  di^ha^e  in  hours.  E.  List  pnco  In 
oflnt«  per  ampere-hour  capacity.     F.  Nature  of  coll. 


In  this  connection  it  may  be  of  interest  to  compare  these 
figures  with  those  of  a  simiUr  table  compiled  for  the 
accumulators  at  the  Paris  Exposition  of  1889.  As  a  matter 
of  interest  we  have  added  here  the  ti^urea  for  the  original 
Plants  cell  of  1860  which  was  exhibited  at  this  exhibition, 
and  it  will  be  seen,  strange  to  say,  that  the  capacity  per 
pound  is  higher  than  auy  of  the  others,  of  either  the  Faure 
or  Plante  types.  It  is  likely,  however,  that  thift  figure— | 
viz.,7'2r) — represents  a  discharge  which  was  carried  consider- 
ably farther  than  is  usual  in  practice,  and  that  therefore  it 
is  not  quite  fair  to  compare  it  directly  with  the  others ;  but 
even  if  it  were  corrected  it  would  probably  still  remain 
among  the  highest. 

The  accumulators  in  this  table  were  either  of  the  Plants 
or  the  Faure  ty[>e,  except  the  one  exhibited  by  Elwell  and 
Co.,  which  is  a  copper-zinc  accumulator,  otherwise  known 
as  the  Lalande  and  Chaperon  alkaline,  or  in  this  country  aa 
the  Waddell-Entz.  It  has  an  E.M.F.  only  about  one-third 
that  of  the  lead  accumulators,  and  the  figures  for  it  hare 
therefore  been  reduced,  as  shown,  to  two-volt  cells.  Even 
then  their  capacity  per  pound  appears  very  great,  but  it  is 
a  question  whether  the  published  data  were  as  reliable  as 
those  of  the  other  companies. — Electtical  IFoiid  (New  York). 


THE  MEASUREMENT  OF  THE  RESISTANCE  OF 
CONDUCTORS  CONTAINING  DISTURBING  E.M.F/S.* 

BY    ROIXO   AI'PLEYARn. 

{ConclutUd/rom  pcuje  SfJi. } 

In  thifi  oa«o  the  value  of  E  was  praotioally  one  volt.  The  tablo 
tihows  r.he  values  of  e  in  the  above  experiments,  calculated  from  (0), 
for  different  days. 

Table  HI. 


X 

y 


y  + 

z  + 

y  -I- 

-  + 

a:  +  y 

i/  -^  z 

z  +  X 

X  +  y 

y  +  - 

;  +  a: 

X  +  y 

!/  +  ^ 

z  +  X 


d 

341 

1,1I»5 

2.577 

344 

1,235 

X    2,690 


340 

1.241 
2,655 

336 
1.207 
2,749 

333 
1,244 
2,715 


rf» 

e 

Date. 

490     

-034 

2,890     

807     

-221 

-253 

•3/6/91 

489     

-033 

3,019    

830    

-227 

-J62, 

■4/6/91 

491     ..... 

-034 

2,974    

•222 

■6/6/91 

842    

-256 

401     

035 

3,071     

-237 

■6/6/91 

818    

-269 

483    

imi 

3,020     

-228 

9/6/91 

842     

-202 

The  ^Ivanometer  employed  was  the  same  aa  that  used  in  the 
previouB  ex|>eriments  with  the  bridge,  a  long-coil  Siemens  i 
roflocting  instrumont  of  India  service  pattern.  The  key  is  mode 
with  broad  surfaces  of  contact.  The  ordinary  B.A.  bridge  key 
can  bo  readily  adapted  to  the  purpose  by  the  addition  of  an  extra 
spring  between  the  upper  contacts. 

An  ini^pcction  of  Tables  III   shows  fairly  well  that  the  E.M.F.  of 
an  earth-plate,   and    its  resistance,  does  not  vary   appreciably 
within  tho  limita  of  time  required,  by  this  method,  to  carry  out  a 
test.     Wo  may  call  thc«o  valuoa  tho  "initial  £  M.F.,"  and  the 
"  initial  resistance,"  respectively.     By  the  tangent  galvanometer j 
method  the  change  in  the  E.M.F.  ia  very  considerable.     In  order! 
to  compare  the«o  an  independent    measure  was  taken,  using 
galvanometer  of  about   fi.OUU  ohins   reaiatance  as    a  voltmeter. 
When  connected  through  ltX),000  ohms  between  the  plates  x  and  s«l 
the  change  in  E.M.F.  was  found  to  be  nil.     To  reproduce  thai 
tangent  galvanometer  nrrangement,  the   reflecting  galvanometeir' 
was  shunted  so  that  its  resistance  woe  about  e(.{ual  to  the  tangonb 
galvanometer,  the  10t>,0»K»  ohms  being  removed.     The  deflection, 
of  course,   diminished  rapidly,   losing  about  one-sixth  it«  initial 
value  after  one  minute,  one-fourth  it«  initial  value  after  2^  minutes, 
one-third  its  initial  value  after  10  minutes. 

If  we  use  the  method  of  instantaneoufl  taps  with  a  sensitive 
galvanometer  and  a  multiplying  ratio,  we  can  make  a  close  ex- 
amination of  the  plates  at  any  time.  When  balance  Is  very  nearly j 
obtained,  we  can  watch  the  polarisation  effects,  if  we  please,  by^ 
keeping  the  key  down  ;  we  can  also  note  how  soon  the  polarisation 
offcctti  vanish  aft«r  the  causes  that  produced  them  are  removed, 
and  how  soon  the  *'  initial  resistance  "  is  regained. 

For  practical  work  with  earth-plates  we  do  not  want  to  spend  \ 
time  in  speculation?  of  this  kind.     The  galvanometer  need   not  bo 
very  sensitive,  nor  the  multiplying  ratio  very  high.     ^Ye  want  the 
truth,  but  not  to  the  *'  6fth  decimal." 

It  is  otherwise,  however,  when  there  is  an  electrolytic  resistance 
to  be  measured  ;  or  when  usine  the  method  for  comparing  the 
B.M.F.'sof  easily  polarisable  cells  by  formula  (9) ;  or  again,  wbeoi 


tiou. 
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for  very  high  reelBtancefi,  a  dividinfif  ratio  has  to  be  used  at  tfae 
arms  a  b. 

There  ia  uncertainty  with  liquid  reeifltance^,  arittin^  from  changes 
in  densitv,  oomposition,  and  purity,  and  a  doubt  alflo  regarding  the 
nature  of  contact  between  the  Hquid  and  the  electrodes.  I  believe, 
however,  that  the  method  of  taps  will  be  found  of  great  use  in 
theeo  detertninations.  If  the  nature  of  the  conductor  or  electrolyte 
iB  such  that  the  dinturbing  E.M.F.  is  variable,  it  ia  necessary  lo 
arrange  the  bridge  i^o  that  d  and  d^  may  be  obtained^  afi  nearly  as 
possible,  siniuItaneouKly.  For  this  purpose  I  have  used  two  boxes 
of  resistance  coil?  in  the  variable  arm.  each  prox'idod  with  a  short- 
circuiting  plug,  60  that  one  can  be  cut  out  when  the  other  is  in. 
The  roeiatanco  of  one  of  the  boxes  is  approximated  to  for  two  trial 
tape.  This  box  in  now  plugged  up.  and  the  second  box  unplugged, 
the  testing  battery  being  reversed.  The  ftecond  box  iB  now 
adjusted  as  nearly  as  {x>Baible  for  two  trial  taps.  ThiB  haa  to  be 
repeated  until  d  and  r/'  are  obtained. 

If  the  electrolyte,  or  resistance  under  test,  is  very  easily 
polarised,  even  by  the  instantaneous  current,  a  difficulty  apjtcare 
in  judging  the  right,  values  of  d  and  d\  Consider  what  hapiiens 
when  the  circuit  is  completed,  the  variable  arm,  d,  being  a  little 
too  much.  When  the  key  ia  depressed  and  kept  down,  tuere  will 
be  a  momentary  deflection  in  the  direction  indicating  **  d  too 
much,"  followed  immediately  by  a  motion  in  the  reverse  direction, 
making  d  apparently  *'  too  little."  We  can  evidently  find  a  value 
for  d  at  whicn  the  6r8t  eHecb  will  just  vanish.  This  is  to  be  taken 
as  tho  proper  reading.  It  is  important  to  observe  that  the  same 
order  of  deflections  occurs  whatever  be  the  direction  of  the  testing 
battery.  The  secondary  deflection,  which  is.  of  course,  duo  to 
polarisation  in  the  x  branch  of  the  bridge,  always  acting  in  a 
direction  indicating  **d  too  little." 


Fl«.  9. 


Tho  explanation  is  simple.  Referring  to  Fig.  o,  we  see  at  once 
that  it  is  K,  and  not  t',  which  determines  the  directions  of  the 
currents  in  the  various  arms  of  the  bridge.  Bo  that  E,  and  not  c, 
defines  also  tho  directions  of  the  polarisation  currents  in  Cho  arm 
x.  We  may  assume  f,  tho  initial  E.M.F.,  to  act  as  an  added  or 
Rubtracted  resistance  according  to  iti«  direction  with  respect  to  £. 
Polarisation  efTccts  will  always  act  in  n  direction  indicating  *'  d  not 
enough"  for  opposing  E.M.F. 's  are  equivalent  to  added  resist- 
ances. If,  then,  d  is  adjusted  to  the  value  corresponding  to  the 
initial  resistance  of  a*,  any  depression  of  the  key  long  enough  lo 
cause  polarisation  will  increase  the  apparent  resistance  of  tho 
unknown  arm,  and  will  make  the  variable  arm  **  not  enough."  As 
long  as  d  is  greater  than  the  value  corresponding  to  the  initial 
resistance  of  i*.  there  will  bo,  on  depressing  tho  key,  a  momentary 
deflectioti  in  the  direction  indicating  *'  d  too  uiuch,"  foUowctl  by 
tho  revei'so  deflection  if  the  key  is  kept  down  long  enough  to  cause 
the  polarisation  currents  to  start  in  the  x  arm.  Consequentlv  the 
only  correct  value  for  the  variable  arm  is  the  value  at  which  the 
tirst  motion,  indicating  "(2  too  much,"  just  vanishes. 

Now,  I  want  to  put  before  you  the  difficult  combination  of  an 
inductive  resistance  in  circuit  with  a  polarisable  one.  This  arose 
on  one  occasion  when  a  line  te^t  was  being  mmiu  ;  the  relay  at  the 
distant  station  had  considerable  inductance,  beins  ma|^netically 
polarised,  and  tho  earth-plates  hod  polnrination  of  tlie  kind  repre- 
sented by  another  meaning  of  that  ill-used  term.  If  tho  tap  was 
made  very  suddenly,  there  was  a  sudden  deflection  arising  from  the 
inductance  at  the  relay.  It  was  scarcely  to  bo  mistaken  for  an 
eleotrolvtic  polarisation  effect,  being  more  rapid  than  those  which 
earth-platee  generally  produce.  Tho  obvious  way  of  removing  the 
difficulties  is  to  tap  deliborately  rather  than  suddenly.  It  may  be 
well  to  observe  t^nat  with  an  ordinary  Wheatstone  bridge,  with 
tho  best  of  B.A.  keye,  tho  key  does  not  remove  the  enects  of 
inductance  for  very  sudden  taps.  At  the  present  price  of 
platinum,  another  factor  comes  in  nere  also—the  wear  and  tear  of 
contacts,  caused  by  taps  too  sudden  and  energetic. 

Applying  tho  dotacning  principle  to  tho  difTorcnttal  galvano- 
meter, we  obtain  an  alternative  method,  which  it  is  {tossiblo  might 
be  of  service  in  a  special  case.  Fig.  0  shows  tho  way  in  which  the 
three  brunch  circuita  are  separate<l  out.  In  this  instance  a  key 
with  threo  contucte  would  be  employed.  Here  we  are  nut  dealing 
with  steady  currents  through  tlie  calvanometer,  and  consequently 
only  approximate  results  are  to  be  expectcfl,  unless  we  can  ensure 
that  each  coil  of  tho  galvanometer,  together  with  its  shunt,  has 
the  some  induction  coomcient.    As  this  will  seldom  bo  the  case,  I 


suggest  the  device  simply  for  what  it  is  worth.  The  complete 
formula  may  bo  arrived  at  as  follows  : 

Let  E  =  E.M.F.  of  testing  battery  :  /,  its  resifltanoo;  c=  E.M.F. 
in  the  arm,  x. 

Denote  tiie  resistancoe  of  tho  various  branches  by  small  IcttetSi 
and  the  corresponding  currents  by  capitals. 

We  have 

OflF  =  Sfl         (1);  X  =  S  +G 

0V=  S'*'        (2):  W=a'  +G' 

F  =  X  +  W    .     .     . 

In  ordinary  differential  galvanometers    ^  =  u' 

When  balance  is  obtained  G  =G' 

.  •.  Gp  =f;'iy'        .     . 

From  (I)  and  (2),  S  «  =  8V    .    .     . 

In  the  circuit  m,  »,  q,  m, 

fi  =  Xx+S((-a'«'-Ww 
From  (9)  e  =  Xa;-Ww     .     . 

S' 


(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 


00) 


*.  From  (4) 


Or  8'  =  W 


From  (2),  ^^ 

if 

w  ^£_tV 

8'       ~^ 
In  the  circuit  Pt  ^h  9i  /'i 

E  =  F/+  W  w  +  S  V 
.-.From  (5)  and  (II) 

E  =  X/+ W/+  W«  + W-/-?L 
S  -t-  fT 
From  (1) 

?.  =  ^    ■  SjMl  ^  <+  ff 
O     «'■  *      G  J/ 

Similarly, 

O' 

From(7),  (13),  and(14), 


(H) 


,  from  (3).  5  =  '•_±? 


9 
s*  +0' 


X 


=  k 


•  4-  g 

.-.  w  =  x;- 

[10)  may  now  be  written, 

and  (12)  becomoe 

E  =  X/+ XA/+ Xlcii -h  XJt-^^ 


tf'  +  tf' 


e 

1= 


x  -  JL'w 


f+kf-^kw-^k^ 


^rv 


(m 

(13) 

(U) 

(15) 

(16) 
(17) 
(18) 
(19) 


V  +  f/' 
Rovorse  tho  t4»ting  battery,  obtaining  u'  for  w,  and  -  E  for  E. 

.     e  k  J  -X 


f-^kf^kU^-k 


Add  numerators  and  denominators,  respectively,  of  (19)  and  (2U). 

t    _    iV-w) 


Subtract  ditto. 


2/+2*/+ Jt(«'  +  «)  +  2*  J!l?L 
■   +  if 

e  ^  2  ar  -  it-  (w'  +  u) 
&  k  (w  -  «') 

_c  ^  /■•  (m'  +  m)  -  2  g 
E 


k  («'  —  w) 
Equating  (21)  and  (22),  we  have, 


m) 


(2-J) 


2r2/+  2X'/+  i(w'  -f  «tf)+2*-/^ 


f 


In  England  the  earth-plate  is  scarce.  You  will  enquire  for  them 
in  vain  nt  the  U.P.O.  in  Aldersgate-street.  The  gas  aud  water 
com)>anies,  in  a  truly  generous  spirit,  provide  u=«,  in  the  pipes 
which  they  lay  at  our  feet,  with  a  substitute  excellent  in  efficienoy, 
and,  what  ia  perhaps  more  imix)rtant,  costless  to  maintain,  at  leasb 
from  Qur  point  of  view. 

But  abroad,  as  in  India  or  Persia,  their  importance  is  extremely 
groat,  and  the  earth-plate  test  is  a  r^ular  part  of  the  telegraphist's 
routino. 

It  has  been  suggested  that  a  series  of  careful  tests  of  the  resist- 
ance of  plates  of  the  same  dimensiono,  and  planted  in  tho  same 
way,  at  fixed  depths  and  rli^UincOf,  in  strata  of  different  gcologic^d 
character,  would  bo  of  service  in  indicating  the  nature  of  the  inter- 
vening rock.  And  it  would  ap|>ear  that  some  such  method  as  this 
offers  the  only  means  of  investigating  the  direction  and  duration 
of  earth  currents  proper,  of  which  at  present  scarcely  anything 
definite  is  known. 
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LEGAL    INTELLIGENCE. 


SAVORY  AND  MOORE  v.  THE  LONDON  ELECTRIC  SUPPLY 

CORPORATION,  LIMITED. 

Action  to  Restrain. 

Thin  cnse  illustrated  the  preat  danger  arifiiog  from  the  erection 
of  eloctric  light  supply  works  in  the  heart  of  a  city  or  town,  or  in 
contiguity  with  otner  buihiinge.  The  action  was  by  Messrs, 
Savory  Hnd  Moore,  the  well-known  chemists  and  druggists,  of  143, 
New  Bond-street,  to  restrain  the  defendants,  who  have  been  using 
certAtn  Adjoining  buildings  as  an  electric  light  distributing  etation, 
from  BO  carrying  on  their  business  oh  to  be  a  nuisance  to  the 
plaintiffB.  At  the  rear  of  their  ehop  in  Now  Bond-street  the 
plnintifTs  have  extensive  precniHee,  which  are  used  as  a  laboratory 
and  store  for  large  Quantities  of  chemicalH  and  other  valuable  goods 
of  an  inflammable  eharactor,  including  spirit  tinctures  and  other 
spirituous  preparations.  In  1887  the  aefcndants,  who  carry  on  the 
bosinesB  of  electric  lighting,  took  cerUiin  promises  adjacent  to  the 
pUintiffe*  warerooms,  and  thoy  wore  also  in  occupation  of 
the  cellars  under  the  (irosvenor  Gallery,  which  lay  near  the 
plaintifis'  premises,  and  they  fitted  up  their  building  and 
oellors  witn  engine,  boilers,  and  other  machinery  tor  the 
pro<luction  of  electricity  and  the  general  purposes  of  their 
ousincss.  The  plaintitTs  alleged  that  in  1890,  owing  to  their 
romonstrancee,  the  defendants  ceasetl  to  generate  alt-emating 
electric  currents  oa  they  bud  previously  doae  in  their  buildings 
&nd  cellars,  and  removed  the  boilers,  onginei^,  and  machinery.  In 
liea  thereof,  they,  without  the  plaintifTs'  knowledge  and  sanction, 
proceeded  to  adapt  and  uso  their  buildings  and  collars  as  a  con- 
verting and  distributing  ntAtion  ab  which  electric  currents 
received  from  their  generating  station  at  Doptford  nt  extra  high 
nressure  were  translormcd  by  intermediate  or  step  down  trana- 
xormers  to  moderate  preMuro,  and  then  distributed  to  their 
customers  in  the  district.  The  plaintiffs  complained  that  the  uso 
by  the  defendnnt«  of  their  bnildiags  and  cellars  for  that  pur{x>8e, 
and  in  particular  the  collection  and  user  there  of  a  large  number 
of  electric  cables  and  step-down  transformers,  which  were 
of  a  highly  inflammatory  and  combustible  nature,  even 
with  the  greatest  precaution  both  In  the  construction 
of  the  buildings  and  the  mode  of  carrying  on  the 
businewf,  was  and  must  bo  attended  with  very  great  risk  of 
fire,  and  was  highly  dangerous  to  the  plaintifl's'  premises.  The 
plaintifia  further  stated  that  already,  on  the  17th  of  October  and 
the  l.ith  of  November,  fires  broke  out  on  the  defendants'  premtses, 
both  of  which  occasioned  great  risk  to  the  plaintiffs*  premises.  By 
the  second  of  those  fires  the  defendants'  premises  were  practically 
gutted,  and  damage  was  caused  to  the  plaintiffs'  by  the  dirt, 
water,  and  smoke  tnat  came  into  their  premises.  As  the  defendants 
were  proceeding  to  reinstate  their  premises  with  the  view  of  using 
them  for  the  same  purposes  as  before,  the  ptaintiH's  commenced 
this  action  on  the  '20th  of  November,  1890,  claiming  an  injunc- 
tion to  restrain  the  defendants  from  using  their  buildings  and 
cellars  for  the  pur[X)aes  above  mentioned,  ami  from  otherwise 
using  their  premii^es  so  as  to  occasion  a  nuisance  to  the  plnintifls. 
The  defendants  denied  that  their  business  was  attended  with  riwk 
from  firo  or  would  ho  dangerous  to  the  plaintilf**'  promi**es,  and 
stated  that  they  had  pro|>o8ed  to  the  plaintillH  to  make  certain 
precautions  against  accident.  Tliey  also  stated  that  they  hf«l 
obt«tocfl  the  approval  of  the  Hoard  of  Trade  to  the  supuly  of  the 
the  electric  current  from  their  premises,  and  they  insisted  that 
the  storage  of  highly  ioHammablo  and  explosive  materials  in  the 
plaintiffs  own  premises  create*!  considerable  danger  to  the 
defendants*  premises.  At  the  conclusion  of  the  evidence  and 
arguments  on  the  18th  tnat..  his  Lordship  reserved  judgment, 
which  ho  now  delivered. 

Mr.  Warmington,  Q.C.,  and  Mr.  Vernon  H.  Smith  appeared  for 
the  plaintifTs;  and  Mr.  Moulton,  Q.C.,  and  Mr.  W.  F.  Hamilton 
for  trie  defendants. 

Mr.  Jnsttee  Kakewioh  said  :  This  is  an  action  quia  timrt.  I 
have  not  been  careful  again  to  study  or  expound  the  law  applicable 
to  cases  of  this  class.  That  was  fully  done  in  M'Murray  v. 
Caldwell,  and  from  counsers  statement  and  the  short  note  with 
which  I  have  been  furnished,  my  judgment  appears  to  have  been 
affirmed  or  at  least  not  disapproved  by  the  Court  of  Appeal.  A\"hat 
was  there  stated  is,  at  any  rate,  binding  on  mo,  and  being  acces- 
sible to  those  whom  it  concerns  there  is  no  occasion  to  repeat  it. 
I  proceed,  therefore,  to  examine  the  facte  before  me  on  that  basin. 
Tnat  there  is  now  no  imminent  danger  against  which  the  plaintilt's 
are  entitled  to  protection  is  clear  Dcyond  dispute.  That  if  the 
dofondnnts*  plans  are  perfected  in  their  entirety  there  will  be  no 
such  danger  is  not  equally  clear,  only  because  the  defendants' 
|>laD8  above  the  basement  are  wanting  in  precision,  and  a  dis- 
position to  be  guided  by  circumstances  and  the  exigencies  of 
trade  form  an  awkward  factor  in  the  sum  of  i>ossible  results  into 
which,  of  coui-se,  iuexf>erieuce  and  carelessness  largely  enter.  The 
powers  and  therefore  the  dangers  of  electricity  cannot  be  regarded 
as  known,  even  by  scientific  men,  with  sutHcienb  accuracy  to 
joatify  a  positive  statement  re6tKx;ting  pot^wiblo  results  under 
bypotl»etical  circumatances.  c8|>ecmUy  when  the  loc4ility  is  in  the 
heart  of  a  crowde<l  city.  That  the  caution  and  delay  of  thedefen- 
danta  in  the  construction  of  their  building  and  it-s  contents,  and 
the  present  incomplete  state  of  the  same,  are  to  some  extent  due 
to  the  action  of  the  plaiotifls  may  reasonably  ho  inferrc<1  from  the 
proved  facts  ;  and  moved  by  this  consideration  and  by  the  absence 
of  now  imminent  danger  alrwwly  mentioned,  it  occurred  to  nio  that 
a  reliefless  and  costless  end  of  the  litigation  would  sntltfy  both 
parties.    But  the  plaintiffs  have  requirS,  as  they  arc  entitled  to 


tio,  a  decision  on  the  merits,  and  for  that  purpose  I  must  regard  ^ 
not  the  present  but  the  post,  not,  except  by  way  of  oxpUinatioa 
or  comment,  the  incomplete  building  now  existing,  but  the  shell 
which  met  the  eyes  of  the  plaintilFs  in  November,  1890,  and  the 
facts  to  which  that  shell  was  due.     To  the  claim  of  the  plaintifTs 
thus  treated  the  defence  is  simply  tlmt  the  action  was  premature, 
*' If," says  the  defendants,  "you  luul  waited   only  a  little  while, 
if    you   had   given   only   slight   consideration    to   our   rejisonable 
as.*4uranco8  you   would   have   been    satisfied   that   what  hud  hap- 
pened   before    would    not    and    could    not    recur,  and    that   any 
shortcomings    of    the    past    would    bo   avoided  in    the  future.* 
The    evidence    conclusively     proves      that     the    operations     of  ^ 
tlie  defendants,  as  conducted  prior  to  the  15th  of  November,  1890,  ^ 
were  of  imminent  danger  to  the  plaintifl's,  and  that  this  was  duo  to 
two  canses  singly  or  in  combination— first,  the  inherent,  if  latent, 
danger  of  the  works  ;  and  secondly,  the  neglect  of  precautions.    It 
follows  that  any  injury  to  the  plaintitTs'  house  resulting  from  a 
fire  on  the  defendants*  premises  would  have  been  actionable,  and 
aeoing  that  the  injury,  if  it  happened  at  all,  was  likely  enough  to 
be  serious,  alarm   was  natural  and  justifiable.     That  it  was  still 
natural  after  the  defendants'  premisee  had  been  gutteil  on  the  15th 
of  November,  1H9I).  is  sufficiently  clear:  but  was  it  justitiable? 
And    if  justifiable  before  the   plaintiffs  communicated   with   the 
defendants,  did  it  remain  so  after  that  communication?     The  first  I 
question  is  concludo<l  by  what  has   been  already   said.     WitbiaJ 
ft  short   period   there  had  occurred   on    the  defendants' premisea  J 
two  fires   traceable   to   the  causes    above    indicated.      One    woaj 
soon    extinguished    and,    so   far    as    the    plaintiffs    were    oon-.j 
cerned,   did  no  harm.      The  other  on   the    15th   of  November,^ 
1890,  was  of  a  more  serious  character,  more  alarming,  and   more 
destructive.   It  destroyed  the  contents  of  the  defendant*'  building, 
and  the  injury  extended  to  the  plaintiffs'  premises.     The  injury  to 
them  was  not  great,  but  it  is  easy  to  picture  the  scene  and  to  sea  ^ 
how  readily  results,  happily  rendered  trifling,   might  have  been  J 
converted  into  a  serious  calamity.     Who  can  bl&me  the  plaintiflGs 
for  thinking  that  this  incident  was  likely  to  be  repeated  with 
disastrous    consotiuonces,    and    that    it    behoved    them   to   take 
measures  for  the  protection  of  their  property  ?  Giving  them  credit  I 
for  such  acquaintance  with  the  defendants'  operations  and  their 
conduct  of  business  as  mav  reasonably  be  presumed,  they  would 
expect  that,  with  as  little  delay  aa  circumstances  permitted,  they 
would   again   make   the   building   available   fur   supply   to   their 
customers,  and  that,  although  they  would  probably  adopt  such 
improvements  as  haste  allowed  and  additional  precautions,  yet  the 
restored  building  and  it«i  contents  would  not  substantially  differ  j 
from  those  just  uoslroyed.     The  experienced  past  and  the  antici- 
fiated  future,  therefore,  combined  to  make  the  plaintiffis  apprehend 
danger,  and  to  urge  them  to  take  active  measures  for  prevention. 
This  they  did  promptly  and  prudently.     They  sought  advice,  and 
on   that   advice  issued  a  writ.     They  might,  of  coarse,   before 
issuing  the  writ  have  put  themselves  in  communication  with  the 
defendants  or  their  advisors  ;  but  there  was  at  least  this  advantage  J 
in  the  course  adopted,  that,  while  preparing  themselves  for  the 
next  step,  they  were  able  to  state  precisely  wnat  that  step  would 
be    and    to    formulate   their   complaint,   and    the    terms    which 
they    were    prepared     to    accept,    beyond    poesibilitv   of   cavil  < 
or     dispute.      Then     they     communicated    with      the     defea-l 
dants'   solicitors,    and     they    did    so     in     a     temperate     letter  1 
rleaerving   commendation.      In    that    letter    thoy   asked    for    anJ 
undertaking  in  the  terms  of  the  injunction  which  they  claimed  by  1 
their  writ,  and  which   they  now  claim  at  the  trial  of  the  action.     I 
hold  that  they  were  right  in  unking  for  that  undertaking,  and  if 
it  had  been  given  there  would   have  been  no  further  trouble.     It 
was  not  given.     After  reasonable  and  brief  delay  there  came  the 
reply  of  the  15th  of  Uecember.     The  first  jwirt  so  fullv  admits  thej 
case  mode  by  the  plaintiffs  as  regards  the  facts  of  the  past  and  | 
the  grounds  of  apprehension  for  the  future,  that  one  might  have  >. 
ventured  to  rely  on  it  without  further  evidence  ;  and  there  follows, 
as  might  be  expected,  a  recognition  of  the  necessity  of  additional 
precautions  and  assurances  that  they  would  be  taken.      The  letter, 
so  narrowly  approached  to  a  sufficient  undertaking  that  the  plain*! 
tifls  were  well  advised  in  not  simply  rejecting  it  as  insufficient.   Ye6 
it   was   not   what   the   plaintiffs   had  askeo.     Apart   from    other 
criticisms,  it  is  to  be  observed  that  it  oxpreasc<l  only  the  intention 
of  the  defendants,  and  offered  no  obligation  to  fulfil  thatintontiont  J 
either  by  undertaking  in  the  action  or  otherwise.     The  plaintift' 
again  demanded  an  undertaking,  but  failed  tx)  obtain  more  than  a 
ro|)etition,  in  a  letter  of  the  I2th  of  January,  of  the  statement  of 
tlio  defendants'  intention  and  a  reference  to  the  Board  of  Trade 
rules,  Y'hich  apparently  had  boon  before  neglected,  and  could  nob 
be  taken  as  the  measure  of  liability  to  the  plaintiffs.     The  action,  , 
therefore,  proceeded.     There,  having  regatti  to  the  point  falUng^ 
for  decision,  I  might  proi>erly  pause  ;    but  it  is  convenient  in  tbie  I 
connection  to  mention  that  neither  in  April  last,  when  the  actioaJ 
came  on  for  trial  and  was   adjourned   because  the    defendanta'J 
buildings    were    not    complete,    nor    in    the    present    month   otJ 
December,  1801,  when  it  was  restored  to  the  paper,  did  it  appear/ 
what  use  will  be  made  of  the  different  parts  oi  the  building  other] 
than  the  basement,  or  that  the  elements  of  danger  from  firehaval 
been   or  will  bo  completely  removed.     The  plaintiffs  now  ask  fori 
nn  injunction  in  the  terms  in  which  they  wore  willing   to  accept 
an  undertaking.     In  my  opinion  they  are  entitled  to  it,  and  tne 
defendants  must  |tay  the  costs  of  the  action.  — 7'A«  Timt^, 


London  Connty  ConAoU— The  Offices  Committee  having  cod* 
eiilercd  the  tenders  ^ent  in   for  electric  lighting  at  the  offices,  ae  j 
given   last  week,   recommended   that  that  of  Messrs.   J.    D.   F»/ 
Andrews  and  Co.,  at  £l,49(>»  being  the  lowest,  be  accepted. 
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COMPANIES'  MEETINGS, 


ELECTRIC  CONSTRUCTION  CORPORATION. 

A  general  meeting  of  this  Company  wa«  held  at  Cannon-streeb 
Hotel  on  Tuesday  last,  Mr,  Spencer  Balfour  in  the  chair.  After 
the  Secretary  had  read  the  notice  conveninj/  the  meeting. 

The  Ohalrmma  said  the  duty  devolved  ujwn  hira  to  propose  the 
adoption  of  the  report,  owing  to  the  regrettiible  absence  of  their 
esteemed  friend  Sir  Henry  Mance,  who  h^  Mithin  the  Ia«t  fortnight 
undergone  a  very  painful  o[>eration.  He  was.  however,  near  conva- 
leacence,  and  inasmuch  as  the  illness  was  largely  aggravated  by  de- 
votion to  the  inierests  of  the  Corporation,  he  thought  shareholdera 
would  agree  in  winhin^  him  a  speedy  and  com|)leto  recovorv.  He 
(the  speaker)  thought  he  must  no  gratoful  that  t.he  tuak  had  fallen 
to  him,  becauee  in  view  of  the  satisfactory  character  of  the  report 
there  would  be  no  difficultyin  obtaining  the  shai-eholderiii'  approval 
to  the  resolution  which  he  should  move.  He  would  go  briefly 
through  a  few  of  the  more  striking  features  of  the  rejKjrt,  and 
when  that  waa  done  he  would  conclude  by  making  a  few  remarks 
on  the  general  prospects  of  the  undertaking.  Dealing  with  the 
question  of  pi-otits  and  the  results  achieved  during  the  yoor,  they 
would  see  by  sales  and  work  executed  during  the  year 
ended  September,  1891,  a  total  of  £16(.M)36.  This,  of 
course,  represented  a  large  figure,  and  was  proof  that  during 
the  whole  year  their  works  hod  been  fairly  busy.  lb  meant 
aometbing  like  £3,000  a  week  on  work  alone  of  a  manufacturing 
character.  The  next  item  in  the  sccounc  was  cash  and  shares  for 
licenses  granted,  patents  sold,  tlie  proHta  upon  formation  of  sub- 
eidiary  companies.  That  item  of  l*G4,71i>  was  iioport^tnt,  and  he 
wished  to  jwint  out  that  it  represented  nearly  all  profit,  and  was 
therefore  most  gratifying.  The  patents  which  had  been  sold  were 
not  included  in  the  original  purchase  from  Elweil- Parker.  There 
hai^  been  dcvelopmenta  oi  patents  which  at  that  time  were 
floating  through  the  mind  of  their  extremely  able  engineer 
and  work  director,  Mr.  Thomas  Parker.  These  patents  hod 
been  sold,  or  licenses  had  been  granted  to  use  them.  In 
selling  these  patents  they  had  not  in  any  way  diminished  the  securi- 
ties which  wore  acijuired  when  the  works  wore  taken  over.  They 
were  additional  profits  and  securities  acquired  since  that  time, 
thanks  to  the  genius  of  Mr.  Parker.  Out  of  the  sum  of  £64,710 
they  bad  written  off  no  less  amount  than  £20,000,  which  was 
carried  to  diminution  of  capital  account.  He  ventured  to  think 
that  that  was  a  precedent  jjolicy,  and  if  they  [lersevered  for  a  few 
years  to  come,  and  if  the  sates  and  payments  in  respect  to  patents 
continued,  which  he  had  every  reason  to  think  would,  the  result 
would  bo  that  capital  charges  would  bo  materiany  reduced,  thus 
adding  largely  to  the  Company's  capacity  to  pay  a  dividend.  This 
year  they  proposed  to  write  off  £'2(MHK),  or  one-third  of  the 
total  amount  received  from  the  patents,  aa  was  mentioned  before, 
to  the  dtmioution  of  capital,  ancl  they  would  see  it  so  appear  in 
the  balance-sheet.  After  that  thoie  still  remained  a  nroUt  of 
£44,7tK).  Referring  to  the  prodt  and  loss  account  on  tne  other 
side,  tho  shareholdora  would  see  that  they  had  debited  themselves 
with  £3,099  for  depreciation  of  machinery.  They  had  endetivoured 
to  keep  machinery  up  to  tho  highest  (Ktint  of  etbciency  [Mssible  in 
order  to  make  two  charges  for  repairs  to  the  working  cxitonditure 
during  the  year.  In  that  way  they  had  spent,  as  they  would  observe, 
over  £3,0(J0,  although  at  the  same  time  they  bad  deducted  £10,000 
in  profitand  writtenitas  depreciation  of  machiner  y,  which  they  would 
observe.  As  prudent  men,  they  had  adoptedadoublo  course— £10,000 
they  set  aside  to  meet  depreciation  of  machinery,  and  they  hod 
spent  £3,000  in  preventing  any  depreciation  of  machinery  arising. 
That  was  a  good  course,  and  woe  a  singular  couri^e  for  l>irectors  to 
take.  He  thought  in  this  respect  they  might  fairly  claim  to  have 
set  an  example  to  every  manufacturing  company  in  the  City  of 
I.<ondon.  Head  office  ex()en8e«,  includin^r  Directors'  fees,  salaries, 
accountancy  fees,  etc.,  stand  at  £ll,4'i3  79.  Id.  Al  the  last 
meeting  the  amount  of  ottice  charges  was  challenged,  and  he  (the 
speaker)  said  it  would  be  part  of  his  duty  to  keep  them  down  as 
low  as  possible  Shareholders  would  obserx-e  that  for  the  last 
year  they  had  amounted  to  £ll,00i),  as  against  £14,000  during  the 
previous  year.  This  was  a  proof,  be  thought,  that  be  hod  kept  his 
word  to  the  shareholders,  and  that  the  Directors  were  really 
anxious  to  keep  down  the  dead  charges  of  the  Com}>any. 
Expenses  of  advertising,  issuing  debentures,  law  charges, 
etc.,  amounted  to  £13,110,  which  was  a  considerable  increase 
upon  the  expenditure  of  the  previous  year.  This  was  largely 
owing  to  the  fact  that  during  this  year  they  had  issued 
debentures,  and  a  big  debenture  issue  was  not  made  without 
expense.  Thechargesforthis  might  have  been  spread  out,  if  they  hod 
chosen,  over  two  or  three  or  even  four  years,  but  they  preferred  to 
bring  it  into  the  current  year>  account  and  get  rid  of  it  once  and 
for  all.  In  addition  to  that,  there  were  heavy  legal  expenses 
which  they  incurrod  from  time  to  time  in  asserting  and  maintJiining 
the  Com[Niny's  position,  and  asserting  and  maintaining  the 
position  of  the  patents.  He  would  promise  to  the  shareholders 
vigilance  on  the  part  of  the  Board  to  keep  this  expenditure 
down,  but  he  could  not  promise — while  comf>etitton  was  so 
keen,  and  while  their  opponents  were  so  willing  to  take  every 
advantage,  fair  and  unfair,  of  the  Company  —  any  material 
reduction  on  l^al  ex[>enses.  A  company  of  this  sort  lived  by 
proving  its  capacity  for  fighting,  and  its  capacity  for  maintaining 
the  rights  of  the  shareholders  in  the  various  proiJcrties  in 
which  they  are  interested.  They  had,  he  ventured  to  think, 
as  good,  if  not  better,  legal  advice  than  was  to  be  found  within 
the  City  of  London.  They  got  ample  value  for  the  money  they 
apent  in  lawyers'  bills,  but  it  was  generally  the  least  satisfactory 
Mag  a  man  had  to  deal  with.    There  had  resulted  n  general  profit 
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of  £4^,000,  but  of  this  £10,000  hod  been  carried  to  resene, 
leaving  a  net  balance  of  £36,166.  He  then  referred  to  the 
transactions  during  the  year  (which  were  some  of  the  mosi 
interesting  transactions  that  a  Board  could  undertake)  in  dealing 
with  what  he  would  call  the  electro-chemical  patents,  for  which 
they  were  indebted  to  the  marvellous  ingenuity  of  Mr.  Parker. 
He  would  here  take  the  on[x>rtunity  to  remark  that  instead  of 
purchasing,  as  was  often  the  case,  less  than  was  bargainfld  for, 
when  they  took  over  the  Elwell-Parker,  business,  they  had  par- 
chased  a  good  deal  more  than  they  bargained  for.  They  had  denvod 
these  electro -chemical  patents,  which  were  then  not  valued  at  a 
farthing.  So  valuable  and  accruing  a  possession  were  these  electro- 
chemical patents  that  they  thought  it  wise  to  place  them  in  the 
hands  of  a  seiwrate  company,  and  their  friend  and  ooUeague  Mr. 
Ebhfimith,  wlio  was  manogmg  director  of  the  Electric  Construc- 
tion Company  from  the  beginning  and  had  practical  experience  of 
the  negotiations  attending  these  electro -chemical  patents,  elected  to 
become  the  presiding  genms  of  tho  Electro-Chemical  Company.  , 
He  would  mention  as  one  illustration  of  the  snccesa  which  hod  J 
attended  tho  floating  of  this  Company  in  whiob  they  were  the  ■ 
largest  holders,  that  during  the  last  few  days  they  had  sold  oneof  1 
these  electro-chemical  patents  for  a  sum  in  Lard  cosh  representiDg 
close  on  £30,000,  and  was  a  contingent  profit  of  many  tens  of 
thousands  besidei^,  aud  this  was  largely  owin^  to  the  fact  ■ 
that  Mr.  Ebbamith  had  had  time  to  devote  exclusively  to  working  ^ 
tho  patents.  In  a  business  of  this  sort  ho  considered  that  they  should 
not  nave  too  much  subdivision,  and  the  working  of  the  chemical 
patents  was  quite  a  business  by  itself.  The  vast  establishment 
which  they  now  hod  at  Wolverhampton  was  quite  a  busioeas  which'! 
claimed  the  energy  and  occupied  the  time  of  the  very  best  meo 
they  could  place  there,  and  tlie  same  applied  to  electrical  stora^^ 
batteries.  They  found  that  they  wore  not  holding  their  own 
in  the  storage  battery  field  in  doing  oe  much  work  as  they 
hod  hitherto  done.  Mr.  Courtney,  whose  life  had  been 
identified  with  storage  batteries,  agreed  to  take  up  the  storage 
batteries  in  a  separate  company;  and  the  reault  had  been 
that  the  business  has  grown,  and  since  it  has  been  placed  in 
separate  hands  it  hod  yielded  a  very  largo  proBt.  Therefore,  while 
union  of  interests,  union  of  aims,  union  of  working  were  of 
the  utmost  importance,  and  a  vital  condition  of  this  Company, 
independent  management  of  independent  branches  was  e<iua]ly 
valuable  and  waa  equally  important.  He  would  here  express  his 
thanks  to  Mr.  Courtney  for  tne  service  which  he  had  tendered  to 
the  Corporation.  Considerable  change  in  the  staff  hod  been  involved  i 
by  the  retirement  of  Mr.  Ehbsmith,  and  he  was  pleased  to  say 
that  the  work  was  carried  out  most  successfully  and  economically 
under  the  direction  of  Mr.  Samson,  to  the  benefit  of  the  shareholders. 
The  speaker  then  referredto  theserviceeof  Mr.  Parker  in  supervising 
the  establishment  at  Wolverhampton,  and  the  active  part  he  bad 
taken  in  (wrfoctin^  the  patents.  Mr.  Porker  was  recognised  more 
and  more  every  day  as  the  greatest  living  authority  in  manufac- 
turing electricity.  Perhaps  the  biggest  electrical  work  carried  outi 
in  this  country  waa  the  Liverpool  Overhead  Railway,  which  was 
to  be  worked  throughout  by  electricity.  The  Directors  had  no 
particular  interest  in  that  company,  and  in  an  entirely  open  field 
Nf  r.  Parker's  plans  were  accepte<1,  and  the  Corporation  wa#  now 
carrying  out  tho  contract,  from  which  ho  believed  there  would  be 
a  large  profit.  They  were  dealing  with  the  question  of  the  electric 
Ughting  of  the  city  of  Oxford,  having  accepted  a  contract  from  the 
city  authorities,  and  were  also  supplying  the  plant  to  a  company 
formed  for  supplying  electric  lighting  in  the  Crystal  Palace 
district.  He  thought  he  had  now  dealt  with  the  salient  points  of 
the  position  ;  but,  turning  to  the  balance-sheet,  he  would  just  point 
out  again  that  they  set  aside  £15,000  lost  year  for  depreciation 
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and  bad  tvdded  £10,000  this  year,  which  made  £25,000  as  a  reserve 

~  their   capital    occoant 
£3, (XX)    for   depreciation    of    machinery,    and    transferred    from 


for    depreciation.     They  had   written   ofT  their   capital    occonnt 
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profit   and    loss   account  £'20,(X)0  for  the  same  purpose,   while 
they     hod     reduced      their     capital      charges     from     £312,800 
to     £2$9,7O0.      With     regard     to     the     subsidiary      companies 
in  which  they  had  taken  shares,  he   found    that   there  was   not 
one  of  them  but  which  had  either  paid  a  dividend  or  was  about  ■ 
to  do  so.     The  shares  were,  therefore,  a  good  investment  per  ««  fl 
in  addition  to  the  advantage  to  them  that  they  were  thus  enabled   m 
to  secure  the  business  which  the  subsidiary  companies  were  able 
to  bring.     Before  sitting  down  he  would  like  to  mention  that  nnee 
tha  publication  of  the  report  the  Com|>any  had   had  some  very   M 
itni>ortant  negotiations  with  regard  to  electric  traction,  having  ■ 
been   n|)proached    by  one   of    the    leatling   tramway   companies, 
who  considered  that  electricity  was  to  be  the  motive  power  of 
the  future,  and  had    offered   them  a  contract  which  they  were   _ 
now  considering.     If  they  should  decide  to  accept  the  contract —  ■ 
and    he    believed  they   would — they  would   come   to   the   share-   1 
holders  to  secure  a  further   issue   of  debentures.     The  Company 
wore  full  of  work,  and  the  Directors  were  proud  of  the  operations 
that  had  been  carried  on.     They  appealed  to  the  shareholders  to 
give  them  their  continued  conHdonoe,  and  he  fii*mly  believed  they 
woutf.l  be  able  to  make  the  undertaking  even  more  suooeesful  than    _ 
it  had  hitherto  been.  ■ 

Sir  Daniel  Cooper,  O.C.M.G.,  seconded  the  motion.  1 

Mr.  Hancock  complained  of  the  want  of  detcul  in  tho  acoounta. 

Hr.  OeLrloli  congratulated  the  Directors  on  the  mBoagemeot  of 
the  Company  and  the  very  satisfactory  report  they  had  put  before 
tho  shareholders.     He  thought  that  to  declare  a  dividend  of  6  per 
cent,  in  the  first  year  and  the  same  amount  in  the  second  was  «    _ 
very  promising  state  of  things  in  the  early  days  of  a  Company  like  ■ 
this.  % 

Dr.  Drysdale  asked  whether  the  tramway  to  which  the  Chair- 
man had  referred  as  being  about  to  adopt  electrical  traction  waa 
in  London. 
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The  ChAlmuui  replied  in  the  nepitive,  but  said  ib  vraa  one  of 
the  ino«'t  iiuporiant  companief  in  the  Midlande.  Replying  to  Mr. 
Hancock,  he  sfiid  it  would  not  be  in  the  tnt«reRb  of  tlie  (  ompnny 
that  evervthin);;  should  bo  ^iven  in  detail,  because  it  would  be 
showing  their  handn  too  much  to  thoir  competitors. 

The  motion  was  then  put  and  unanimoualy  carried,  the  dividend 
a*  recommended— viz.,  b  per  cent. — beinff  afterwards  declared. 

The  rotiring  Directors  [Sir  Henry  Mance  and  MeaBrs.  Ebbamith, 
Holt,  and  Moselev)  wore  re-elected. 

Meean.  Broa(»,  Paterson,  and  Co.  were  reappointed  the 
auditorB. 

Kr.  WlUlama,  in  accordance  with  notice,  brought  forward  two 
speoiul  leBoIutiona,  which  wore  aa  followfl  :  "  That  the  Directors 
uiall,  in  conformity  with  the  power  given  them  by  cUuse  l^  of 
the  articloa  of  oseociation  of  the  Corporation,  pay  half-yearly  an 
instalment  on  account  and  in  anticiptition  of  dividend."  *' That 
the  Directors  be  requestecl,  with  a  view  to  keep  the  nbareholderit 
infonned  of  the  position  nnd  proepcct^  of  tho  Corporation,  either 
to  bold  half-yearly  meetiugti,  or,  thi^  fniling,  to  forward  to  each 
registered  proprietor  in  April  of  each  year  a  short  riniuM  of  tho 
Corporation's  onerations  for  the  previous  six  months." 

Tne  motione  having  been  seconded. 

The  CluUnnan  expressed  the  symfjuthy  of  the  Directors  with 
the  ^[lirit  of  tiie  resolutions,  and  promiiied  that,  an  far  as  they 
thought  it  advisable,  they  would  act  upon  them  without  any 
resolutions  being  passed. 

After  some  furtner  discussion,  the  resolutions  were  withdrawn. 

Dr.  Z>ryadale  proposed  a  vote  of  thanks  to  the  scientific  oflieei-s 
of  tho  Company  for  the  wny  in  which  they  hod  conducted  tho 
affairs  of  tho  Company,  which  was  seconded  byBKr.  WlUlama.  and 
earned  tinaniinously. 

ICr.  Thomas  Parker  acknowledged  tho  compliment,  and  said 
nothing  would  satisfy  him  but  the  complete  success  of  the  Com- 
pany. 

Dr.  Dryadale  proposed  a  vote  of  thanks  to  tho  Direotorfi,  which 
was  also  passed,  and  the  proceedings  then  terminated  with  a  vote 
of  thonka  to  the  Chairman,  proposed  by  Ur.  George  Dlbloy. 


GENERAL  ELECTRIC   POWER  AND  TRACTION  COMPANY. 

The  first  oidinary  gcnornl  meeting  of  this  Com|>any  was  iicld  at 
Winchester  House,  Old  Brood-street,  E.C..  on  Friday,  iHth  inst., 
the  Chairman  (the  Earl  of  Albemarle)  presiding. 

Tho  Soorotary  (Mr.  Thos.  Smithj  having  read  the  notice 
convening  the  uieeting. 

The  ChAlrmam  said  :  Is  it  your  pleasure  that  tho  report  bo  taken 
as  read?  (There  being  no  dissentient  he  continued)  :  In  the  lirnt 
instance,  gentlemen,  in  moving  the  adoption  of  this  report  I  have 
to  regret  the  absence  for  unavoidable  reasons  of  two  or  three  of 
your  Directors.  I  very  much  regret  thoir  absence,  because  directors 
always  like  on  the  first  occasion  of  meeting  their  shareholders  to 
have  a  full  Board,  and  to  give  the  full  weight  of  the  whole  Board 
to  any  remarks  that  aro  made,  and  to  hoar  tho  observations 
that  are  addressed  to  them  by  shareholders.  Lord  Egorton  is 
unfortunately  obliged  to  attend  a  very  im[>ortBnt  meeting  of  the 
Manchester  Ship  Canal  Company,  of  which  he  is  chairman,  at 
Manchester.  I  am  sorry  to  say  that  Sir  Henry  Mance  is  suffering 
from  illness  ;  and  Mr.  Paxman  is  detained  on  private  business  of 
a  very  important  character,  nnd  is  unable  to  be  here.  I  must  say 
that  we  are  vorj^'  much  iTulehted  to  Mr.  Paxman  for  his  constant 
attendance  at  our  Uourd.  This  is  our  first  meeting,  and  when  one 
rises  to  address  a  first  meeting  it  is  natural  that  one  should  carry 
one's  mind  back  to  the  time  of  the  inception  of  tho  undertaking. 
We  b^an,  as  you  know,  fromjvery  smalljbeginnings.  Our  numbers 
were  very  few.  We  did  not  appeal  to  the  public.  Those  who  pro- 
moted this  thing  were  not  profeitsional  |)romotGrs  in  any  sense,  but 
believers  in  a  form  of  applying  oloctricity  of  which  we  are  now  gradu- 
ally seeing  the  development  and  suucetts.  We  began  at  Brighton  with 
a  small  experimental  installation,  and  I  am  bound  to  say  that  at  our 
first  inception  we  committed  OS  many  mistakes  as  waste  be  expected 
under  the  circumatance^.  Every  mistake  was  an  object-lesson, 
gentlemen.  Every  mistake  suggested  ite  remedy  and  its  own  cure, 
and  gradually,  by  dint  of  not  shirking  a  difficulty,  and  never  trying 
to  evade  or  get  round  it,  but  simply  by  meeting  it,  we  found  our 
selves  in  a  position,  some  three  years  ago,  to  go  to  one  of  the  mo^t 
prominent  of  tho  metropolitan  tramway  companies  and  to  tell 
them  that  wo  believed  that  we  were  in  a  [tositinn  to  show  tfiom 
that,  electric  traction  could  com|)ete  commercially  with  the  horse 
traction  which  had  hitherto  boon  the  rule  ujion  their  lines.  We 
were  fortunate  enough— princifMiUy  through  the  instrumentality 
of  Mr.  Macpherson,  general  manager,  who  wa>i  very  iutimate 
with  many  of  the  directors  of  the  North  Metro[x>litan  Tram- 
way Company— to  inspire  them  with  a  little  of  our  confi- 
dence ;  and  the  result  was  that  they  gave  a  small  section 
of  their  line — which  consists  of  41  miTea — obout  two  miles 
long,  over  whicli  we  were  to  run  a  certain  number  of  cars  under 
their  supervision.  Now  the  arrangement  we  ma<le  with  them  was 
that  they  should  pay  us  4id.  per  mile.  We  were  not  quite  suro 
at  that  time  what  it  would  cost  us,  but  we  were  quite  certain  that 
the  publicity  which  would  be  given  to  electric  traction  and  the 
■UGoea»  we  hoped  would  attend  our  efforts  would  be  worth  our 
while  even  if  4^d.  was  in  any  degree  exceeded.  Tho  arrangement 
was  that  we  should  bear  all  the  heavy  coat  of  the  experiment, 
but  that  every  shilling  that  was  expended  should  he  expended 
under  the  direct  supervision  of  the  North  Metro]jolitan  Tram- 
ways Company  ;  that  nothing  should  be  done  without  tbetr 
cognizance,  but  that  we  should  not  be  impeded  in  oar  opera- 
tions. We  did  that  in  order  that  wo  might  be  able  to 
appeal  to  an  actual    accomplished  fact  in  case  of  our  suooeeSi 


which  I  am  happy  to  say  has  ensued.  We  wore  then  in  a 
position,  not  to  glorify  ourselves  and  to  say  we  could  do  this  or 
that,  hut  to  ap[:^al  to  accomplished  facts  and  to  an  independent  ] 
company  to  say  whether  or  not  the  stiitements  we  submitted  to  the  ^ 
public  were  justified  by  facts.  For  three  years  wo  have  carried  on 
on  the  Canning  Town  line  the  work  of  the  North  Metro|H)Htan 
Tramways.  From  the  very  first  we  found  the  very  greatest 
kindness  on  the  part  of  that  company^s  authorities,  and  we  found  ] 
a  growing  disimsition  in  them  to  encourage  us  and  help  us  in 
•very  way  in  their  [>ower,  and  at  tho  last  to  grant  us  their  full 
confidence.  I  am  happy  to  say  we  have  succoede*!  very  well  on 
that  line,  so  well  that  m  1HH9  tho  North  Metropolitan  Tramways 
Company  found  themselves  in  a  [rosition  to  apply  to  Parliament  to 
extend  over  their  whole  system  the  principle  of  electric  traction, 
and  that  would  have  done  away  witlr  horses  entirely.  Parliament^ 
i;ninted  their  request,  and  gave  them  seven  years  in  which  to  form 
a  reasonable  basts  to  raise  tne  necessary  capital  and  pursue  their 
operations.  We  thought  that  everything  was  going  well.  We 
had  satiatiod  tho  company  with  whom  we  were  contracting. 
We  hod  inspired  them  with  the  same  confidence  as  ourselves,  and 
wchad  obtained  from  Parliament,  as  wo  thought,  full  authority  t  o 
extend  over  a  large  section  of  tho  North  Metropolitan  Tramways 
the  advantages  otolectric  traction.  Unfortunately,  the  West  Ham 
("ori)oration  were  of  opinion  that  they  ought  to  have  a  veto  ujx)n 
the  construction  of  electric  ti-amways  throughout  their  district,  of 
a  character  which  mode  it  tjuitc  imfwssible  to  proceed  with  the  work 
under  those  terms.  They  said  Parliamenthasgrantedyouseven  years 
in  ordor  to  obtain  your  capital  and  soon.  We  have  no  objection  to  this, 
and  we  are  glad  to  be  the  first  corporation  to  have  electric  tram- 
ways in  our  district.  But,  I  hardly  know  how  or  why,  they 
thought  it  necessary  to  insert  in  the  Act  of  Parliament  a  provision  ' 
that  they  should  have  a  veto  u[>on  electric  traction  at  24  hours* 
notice.  They  put  in  it  thac,  though  Parliament  hod  granted  seven 
years,  they  felt  it  necessary  for  their  municiftal  purposes  that  if  at 
any  time  auring  those  seven  years  they  should  consider  electric 
traction  in  any  way  objectionable,  they  should  be  at  liberty  toglv 
nuticc  to  tho  North  .MelroiK>Utan  Tramways  Cora|mny  to  remove 
their  plant  within  24  hours.  I  need  not  tell  you  that  when  a  large 
evpondituro  was  in  nuostion,  it  was  quite  im{X)ssible  that  any 
reasonable  [»ers3n  would  undertake  an  onerons  responsibility  like 
I  hat  with  the  fact  hanging  over  them  that  they  should  b«  called 
upon  to  remove  their  works  in  24  hours.  They  (tho  Tramways 
t'ompany)  consequently  said  that,  satistied  as  they  were 
that  electric  traction  wa«  a  proved  success,  and  hiwl  been  so  for 
two  years,  though  they  had  been  granted  permission  to  use  it 
from  Parliament,  yet,  under  the  circumstances,  they  must  again 
np[x;al  to  Parliament  for  some  modification  of  the  terms  under 
which  thoy  would  have  to  act.  We  are  in  that  position  now. 
This  Company  (Tlie  (ieneral  Traction)  has  renewed  the  contract 
with  the  North  Metropolitan  Tramways  Comjiany,  in  a  slightly 
modified  form,  to  work  a  piece  of  the  Canning  Town  lino.  But 
until  Parliament  intervenes— which  it  is  going  to  be  appoeUed  to 
to  do  in  the  next  session— it  is  impossible  for  us  to  proceed 
further  with  that  pirt  of  our  system.  Wo  are  working  without 
accident,  without  hitch.  We  are  working  at  a  le«s  exfjonso  than 
horses.  We  have  proved  our  case  up  to  the  hilt,  but  from  tho 
above  unfortunate  circumstance  wo  are  unable  nt  the  present 
moment  to  proceed  with  that  {lart  of  our  business  in  London. 
That,  of  course,  has  affected  the  immediate  returns  which 
we  might  have  expected  had  a  more  favourable  result  ensued. 
Bat  I  want  to  point  out  to  you  that  that  is  no  disooorage- 
ment  to  your  Directors,  and  ought  to  be  no  discouragement 
to  you.  It  is  to  a  certain  degree  deferring  your  just  expec- 
tations, but  I  think  you  will  see  that  it  is  a  matter  entirely 
beyond  us  and  that  very  kind  and  accommodating  company,  the 
North  Metropolitan  Tramways  Company.  VVell,  1  hope  next  year 
we  shall  be  able  to  give  you  a  hotter  account  on  that  point. 
Naturally,  when  a  leading  oomitany  such  as  the  North  Metro- 
politan had  taken  the  matter  of  electric  traction  in  hand  as  a  test, 
and  hud  to  declare  to  the  tramway  world  whether  or  no  it  was  a  < 
success,  any  delay  on  their  fxirt  influences  the  general 
body  of  tramway  t>ro}>riotorB,  and  we  found  we  had  to  wait  for 
them  OS  well  as  tne  North  Metro[x)IitAn.  We  think,  from  the 
enormous  numbers  of  applications  that  are  oonatantly  being 
made  to  us  to  introduce  electric  traction  into  various  towns 
in  the  country,  that  there  is  a  very  strong  feeling  arising 
among  users  of  tramways  that  electricity  is  the  pro|>er 
mode  to  adopt.  Many  proposals  have  been  made  to  as  to 
et[uip  tramways  in  various  ^tarts  of  tho  kingdom.  But 
you  will  observe  that  here  comes  in  a  perfectly  general  rule, 
and  that  is,  that  tramway  com[.>anies  have  usually  locked  up 
almost  tho  whole  amount  of  their  available  ca[>ital  in  horse  ' 
traction,  in  cars,  in  purchase  of  horses,  in  maintenance  of  horses, 
and  making  of  stables,  etc.  Naturally,  then,  they  have  not  a  very 
great  command  of  money,  and  if  they  desire  to  go  into  electric 
traction  it  could  only  be  done  by  borrowing  money  on  thoir  own 
account,  or  by  making  arrangements  with  the  contracting  elec- 
trical company  to  supniy  the  money.  Now,  we  have  thought  all 
along  that,  so  sure  is  tne  future  of  electric  traction,  that  wn  ought 
not  to  run  any  risk,  and  that  we  ought  not  to  embark  your 
money  in  anything  that  would  be  of  a  speculative  nature  such 
as  equipping  tramway  lines.  We  have,  tliercfore,  turned  a  deaf 
ear  so  tar  to  this,  and  I  hope  you  will  approve  of  our 
prudence.  J  ust  as  in  the  case  of  the  North  Metropslitan 
Tramway  Comi^any.  this  has  somewhat  postponed  our  ultimate 
success,  but  it  will  make  it  all  tne  more  sure,  when, 
as  I  think  now  is  almost  demonstrated,  that  success  shall 
arrive.  I  turn  now  from  traction  to  another  department  of  oar 
business  which  has  been  very  largely  developed,  and  which  has 
been  saooeesfol  to  a  degree  whidk  has  given  great  satisifaction  to 
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your  Directors— I  meau  pumping  in  mines  and  ooalwinning,  which 
IS  even  more  recent  than  the  pumping.  The  latter  (pumping)  has 
been  developed  to  a  very  considerable  extent,  and  has  emj^oyed 
our  works  in  a  very  satisfactory  manner,  and  with  very  lair 
returns.  That,  like  the  whole  of  the  electrical  industry, 
is  still  in  its  infancy,  and  we  hope  to  see  it  very  largely 
adopted.  Wo  have  every  confidence  in  it.  We  have,  I  believe, 
a  very  considerable  percentage  of  all  the  electric  hauling 
work  and  so  on  that  is  done  in  mines  in  our  hands.  I  have  been 
told  75  per  cent.,  but  I  won't  pledge  myself  to  that.  However,  I 
think  we  have  a  very  fair  nroportion  of  such  work  as  is  done  by 
electricity  in  mines.  Ana  from  communications  which  are  con- 
stantly coming  before  us,  we  say  that  those  interested  in  mining 
are  getting  more  and  more  to  believe  in  the  feasibility  and  the 
economicaf  qualities  of  electricity,  and  that  we  shall  have  an 
extension  in  that  respect.  There  is  another  point  to  which  we 
have  turned  our  attention,  and  that  is  boats.  In  this  direction 
I  must  say  that  we  stand  alone.  AVe  have  got  a  considerable 
pleasure  fleet  already  on  the  Thames,  which  was  started  by  my 
friend  Mr.  Immisch,  and  has  been  continued  by  us.  It  is  daily 
increasing.  We  find  that  foreign  Governments  are  coming  to  us 
to  apply  electric  propulsion  to  ships.  We  have  hopes  of  the 
English  Government,  but  ib  is  not  so  quick  in  its  movements 
as  some  of  tho  other  Governments  are.  At  any  rate,  we  are 
acquiring  a  very  considerable  amount  of  confidence  in  the 
powers  of  electric  launches.  We  have  gone  into  the  question 
of  the  electro-deposition  of  copper,  and  we  find  in  that  respect 
a  very  large  possibility.  I  must  say  that,  from  all  that  I  and 
my  colleagues  have  been  able  to  learn  on  this  point,  that  in 
entering  into  that  industry,  we  are  embarking  m  something 
that  ought  to  have  very  good  results.  I  don't  like  to  prophesy, 
but  I  must  confess  to  entertaining  considerable  confidence  as  to  the 
probable  success  of  this  departure.  Then  there  is  the  general 
question  of  electric  supjjly.  We  are  purveyors  of  electrical  plant. 
Though  it  is  generally  said  ihat  a  i)ropt)et  has  no  honour  in  bis 
own  country,  the  St.  Pancras  people  round  cur  own  works  have 
got  an  electric  light  installation,  and  I  am  happy  to  say  that  very 
great  confidence  has  been  shown  in  us  by  people  in  this  district, 
and  we  have  been  called  in  for  the  electrical  fittings  by  a  very 
large  proportion  of  those  who  have  adopted  electric  lighting. 
That  is  very  encouraging,  because  ib  shows  the  sort  of  feeling 
that  exists  towards  us  My  friend  the  general  manager  puts  into 
my  hands  a  statement  showing  that  we  have  sent  out  tramway 
estimates  amounting  to  £400,000.  Some  of  that  is  in  abeyance, 
but  we  have  orders  for  £150,000  worth  expected  for  next  year. 
That  is  very  satisfactory.  Some  of  these  orders  are  from  places 
where  the  corporations  themselves  have  taken  into  consideration 
the  advisability  of  adopting  electric  trdction  for  municipal  tram- 
ways. In  these  cases  the  difiiculties  of  West  Ham,  or  of  the 
tramway  companies  generally,  would  not  occur.  I  am  happy  to 
say  that  wc  are  in  close  negotiation  with  some  very  large  cori»ora- 
tions  who  are  proposing  to  alter  their  mode  of  traction  to 
electrical.  It  would  not  oocoine  me  to  speak  with  any  positive- 
noss  about  anything  not  actually  completed,  and  shareholders  will 
at  once  see  that  that  is  necessary  prudence  on  my  part.  1  hof)0 
next  year  that  I  may  be  able  to  give  you  a  very  good  account  of 
that  |>art  of  our  business.  Subject  to  any  (luestions  that  may 
bo  asked,  I  think  I  have  generally  run  over  the  features  of  our 
businoHs,  and  will  conclude  by  moving  that  the  ro[X)rt  be  adopted, 
and  that  out  of  tho  earnings  of  the  year  the  preference  shares, 
which  have  been  paid  upon,  shall  receive  tneir  7  ]>or  cent, 
dividend. 

Bfr.  TbonuM  Fuller  seconded,  and  the  motion  was  carried 
unanimously. 

Messrs.  Ward  and  Wilding,  the  retiring  auditors,  having  been 
re-elected,  a  hearty  vote  of  thanks  was  unanimously  accorded  to 
the  Chairman  and  the  Board,  on  the  motion  of  Bfr.  F.  Smltb. 

This  concluded  the  proceedings. 


FOWLER-WARING  CABLES  COMPANY. 

The  third  ordinary  general  meeting  of  this  Company  was  held  at 
Winchester  House,  Old  Broad-street,  E.G.,  on  Friday,  18th  inst., 
the  chairman  (Mr.  W.  Fowler)  presiding. 

The  Seoretary  (Mr.  D.  Stephen)  haWng  read  the  notice  con- 
vening the  meeting. 

The  Clialniuui  said  :  I  wish,  in  the  first  place,  to  say  that  I  am 
very  sorry  that  Mr.  Chamberlain,  one  of  our  most  active  and 
useful  directors,  is  ill,  or  he  would  have  been  present.  He  writes 
to  say  that  he  wishes  me  to  express  his  great  regret  that  he  cannot 
be  present,  and  his  entire  confidence  in  the  future  of  the  Com- 
pany. I  have  also  received  a  letter  of  the  same  tenor  from  Mr. 
Hardy,  who  is  detained  in  the  country.  Our  report,  combined 
with  that  of  the  Manager,  is  so  full  as  regards  the  actual  condition 
of  the  Company  that  it  is  not  necessary  for  me  to  detain  you 
at  any  length.  We  have  expressei,  and  I  feel  very  much 
regret,  that  we  have  not  been  able  to  declare  a  dividend  this 
year  ;  but  I  can  hardly  say  that  I  am  greatly  surprised, 
because  this  is  just  one  of  those  businesses  which  takes 
some  time  to  develop,  and  therefore  we  cannot  expect  to  obtain  a 
dividend  exactly  as  we  should  in  many  other  kinds  of  businesses. 
I  wish  also  to  say  that  all  businesses  of  this  kind—every  business, 
in  fact,  but  this  kind  especially — depends  upon  management. 
Now  when  I  was  here  almost  exactly  a  year  ago,  I  expressed  my 
confidence  in  the  management  as  then  just  settled.  I  thiuk  our 
preeent  manager,  Mr.  Mavor,  had  been  five  months  in  office  when 
we  met  last  year,  and  I  wish  now  to  express  my  still  more  entire 
confidence  in  him,  and  my  sense  of  the  energy  and  ability  which 
ho  baa  displayed  in  the  management  of  the  affaire  of  the  Company. 
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I  think  those  who  know  him  outside  the  Company  ^vill  r^bi 
prised  at  my  making  that  statement.  Now,  what  you  igg 
'*  That  is  all  very  well,  but  we  want  to  know  what  yoi,|||Bki 
the  prospects  of  the  (Company?"  Well,  gonblem^lj 
myself  with  satisfaction  last  year,  hoping  that  the^in| 
good.  What  I  then  said  has  been  fully  borne  oot. 
had  a  great  increase  in  the  business  of  the  Company,  and  we  : 
before  us  —immediately  I  think  —a  still  further  increase.  I  havs 
great  hope  and  expectation  that  by  this  time  next  year  we  shall 
have  something  very  satisfactory  to  reix>rt,  and  not  merely  some- 
thing to  report,  but  something  to  divide,  which  is  more  satis- 
factory. We  have  large  additional  orders  coming  in  at  the  present 
time,  and  the  enquiries  are  numerous  and  very  important.  I 
am  very  careful,  in  this  position,  not  to  overstate  things,  but  I 
do  feel  very  confident  that  this  Company — notwithstanding 
all  the  peculiar  difficulties  it  has  to  meet  in  the  great 
competition  and  the  continual  changes  that  take  place 
owing  to  electrical  inventions — I  believe,  with  tho  kind  of 
management  we  now  have,  we  shall  experience  a  prosperous 
year,  arid  not  only  a  prosperous  year,  but  I  hope  many 
such.  I  need  not  detain  you  by  any  more  details,  the  accounts 
sjjeak  for  themselves,  and  any  shareholder  will  understand  them 
at  once.  If  anyone  has  any  question  to  ask,  I  shall  be  only  too 
happy  to  answer  it.  I  re[>eat  my  great  regret  that  we  have  not 
somethincr  to  give  you  at  this  time,  but  I  again  say  that  I  teel 
great  confidence  in  the  future  of  this  Company.  I  beg  to  move 
that  the  rofxirt  and  accounts  [vide  last  week's  Eltctriccu  Enginttr) 
be  received  and  adopted. 

This  was  seconded  by  Mr.  Oeorge  Fleming  and  carried  unani- 
mously. 

The  Chairman :  Mr.  Walter  Chamberlain  and  Mr.  Eddison 
(directors)  retire  by  rotation,  and  I  beg  to  move  that  they  be 
re-elected.     This  was  seconded  by  Mr.  Waring  and  carried. 

Mr.  Maolntoah  proposed,  and  Bfr.  Oeorge  Smsut  seconded  a 
resolution  re-electing  Messrs.  Cooper  Bros,  as  auditors.  This  was 
carried  nem.  din. 

The  Chairman :  I  should  like  to  say  that  Mr.  Eddison  has 
lately  been  in  America,  and  spent  a  great  deal  of  time  in  the 
interests  of  tiio  Company  in  finding  out  what  is  going  on,  and 
obtaining  information  which  will  be  of  great  value  to  us. 

This  was  all  the  business  before  the  meeting,  which  was  very 
poorly  attended. 


CITY    NOTES. 


West  AMean  Telegraph  Company. — A  half-yearly  interim 
dividend  of  3s.  {>er  share  has  been  declared  by  the  Directors. 

West  India  and  Panama  Telegraph  Company. — The  receipts 
for  the  half-month  ended  Deoomber  15  were  £2,514,  against  i;'2,5."»U. 
Tho  July  receiptH,  estimated  at  £4,039,  realised  £4»053. 

City  and  South  London  Railway. — The  rocoipt'8  for  the  week 
omiiiig  Dooembor  *Jf)  were  £7*<S,  txA  against  tSlO  for  tho  week 
ending  Deceinbor  13.  Tho  aggregate  rctnsipts  for  half  year  to  date 
wore  £18,350. 

Copper  Wire. —Messrs.  Ralph  Hcaton  and  Sons  (tho  Mint, 
Hirmingham,)  Htato  that  they  have  appointed  Mosi«rs.  Edward 
Lo  liass  and  Co.,  of  49,  Lime-street,  E.('.,  as  agent**  for  their 
London,  homo,  and  export  trades.  They  call  sitecial  attention  to 
their  seamless  couper  tuben,  manufactured  under  a  new  process, 
and  a  special  hign  conductivity  copper  wire  for  electric  light  and 
telephone  work. 

Central  London  BaUway.  —The  Exploration  Com{jaDy,  Limited, 
contemplate  the  extension  of  the  authorised  line  from  the  Royal 
Exchange  vid  Broad-street  to  Liverpool -street  where  subways  will 
connect  with  the  stations  of  the  (ireat  Eastern  and  North  London 
Railways.  The  railway  will  run  from  the  City  to  Shepherd's 
Bush,  under  (/heapside,  Newgate-street,  Holboro,  Oxford -street, 
Bayswater-road,  etc.  The  capital  authorised  by  Parliament  is 
£2,7(X),O00  in  shares  of  £10.  When  60  |ier  cent,  has  been  [laid  up 
the  shares  can  be  divided  into  preferred  and  deferred  shares.  The 
Company  has  also  power  to  borrow  £900,000  on  mortgage  deben- 
tures. No  formal  issue  is  yet  announced,  and  the  circular  issued 
by  the  Exploration  Company  may  be  looked  on  as  n  prelhninary 
prosi»octus. 
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Brush  Co 

—  Pref.     

India  Kubber,  Gutta  Percha  k  Telegraph  Co. 
House- to- Hoiwe 

Metropolitan  Electric  Supply    

Loudon  Electric  Supply    

Swan  United    
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